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Foreword to the EnglishtranslationThis was meant to be a qui
k and dirty translation of my do
toral thesis. Itturned out, however, to be a slow, but still dirty translation. Although youwill no doubt noti
e that, despite writing about de�nite determiners, I don'treally know how to use English de�nite arti
le, I hope that the translationis still useful in 
onveying some of my ideas about the syntax�semanti
sinterfa
e.Sin
e the translation pro
ess took, on and o�, more than a year, even I
onsider some parts of the thesis outdated, not 
lear enough or simply wrong.I have added some extra footnotes (marked with a star) to signal these partsand/or add some extra thoughts.I'm looking forward to any 
omments, whi
h should be sent to saso.zivanovi
�guest.arnes.si. Ljubljana, July 2008
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Abstra
tThe dissertation is an attempt at unifying syntax and formal semanti
s. Inthe Minimalist Program two levels of representation are postulated: logi
alform (LF) and phonologi
al form (PF). Semanti
 theories postulate the ex-isten
e of an additional representational system, 
all it semanti
 form (SF).Adopting the view that mind is a modular system, it is argued in the disser-tation that LF and SF should be identi
al.It is well known that the meanings of some natural language 
onstru
-tions are inexpressible in ordinary predi
ate logi
 (PLO). Spe
i�
ally, PLOis insu�
ient for representing the meaning of English superlative determiner(SD) most. Logi
al language L∗, developed in the dissertation, is an exten-sion of PLO that over
omes this problem. Furthermore, it allows for formal
hara
terization of dire
tional entailingness environments, and the notion of
onservativity known from the theory of generalized quanti�ers.Empiri
ally, the adequa
y of language L∗ is argued for based on an orig-inal 
ross-linguisti
 predi
tion stemming from the analysis of the Englishde�nite determiner (DD) the, English SD most and Slovenian SD najve£.The predi
tion 
laims that a language having an English-like SD also has aDD.The possibility of having identi
al LF and SF is demonstrated by 
on-stru
ting an isomorphism between the two representational levels. Roughy,its main features are the following. Variables of L∗ 
orrespond to sequen
esof fun
tional proje
tions in head�
omplement relation. Predi
ates of L∗ 
or-respond to (
on
eptual and) formal features of LF. Feature proje
tion in LFis predi
ation in L∗. There are no expli
it quanti�ers in LF/L∗: the s
ope ofquanti�ers is predi
table from the o

uren
es of variables.In the dissertation synta
ti
/semanti
 analysis of a wide range of 
on-stru
tions is given, the emphasis being on superlative and 
omparative 
on-stru
tions, and fo
us. A uni�ed analysis of these 
onstru
tions is provided.Importantly, negative gradable adje
tives re
eive a 
ompletely non-stipulativea

ount. 5
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Chapter 1Introdu
tionThis dissertation is an attempt to unify syntax and formal semanti
s in theframework of generative grammar. The Minimalist Program assumes theexisten
e of two levels of representations, 
alled interfa
e levels: Logi
al Form(LF) provides the synta
ti
 stru
ture of a linguisti
 expression, Phoneti
(Phonologi
al) Form (PF) its phonologi
al stru
ture. The theories of formalsemanti
s, in
luding the generative theories, introdu
e a third, semanti
 levelof representation I shall 
all Semanti
 Form (SF). I 
laim that LF and SFshould be one and the same.The 
on
eptual argument for the 
laim is 
ognitive in nature. Cognitives
ien
es 
laim that the mind is build modularly. Spe
i�
ally, the languagefa
ulty (FL) is modular. Investigation of the features used for building lin-guisti
 representations will show that these are build by two modules, thephonologi
al module (Phon) and synta
ti
�morphologi
al�semanti
 module(SMS).Traditionally, the resear
h on the SMS module is divided among the lin-guisti
 �elds of syntax, morphology and semanti
s. Ea
h of these is a wideand interesting resear
h �eld by itself, and ea
h has yielded a number ofdes
riptions, generalizations and explanations. It is old news, however, thatthese linguisti
 dis
iplines are not independent and that synta
ti
, morpho-logi
al and semanti
 aspe
ts of linguisti
 analysis have mu
h in 
ommon.Baker's mirror generalization started to spread the now relatively well-established belief that syntax and morphology are not only dependent sys-tems, but a
tually a single system. Traditional �elds of syntax and morphol-ogy are thus des
ribing the same system, but from di�erent angles.On the other hand, very few linguists believe that syntax and semanti
sform a single system. This of 
ourse doesn't mean that it is thought thatsyntax and semanti
s are independent. Semanti
ists try to make semanti
8



1 INTRODUCTIONstru
tures 
ompatible with synta
ti
 stru
tures; synta
titians pay attentionto the meaning and use of linguisti
 expressions. However, there is�to thebest of my knowledge�no theory of formal semanti
s on the market, thatwould not assume the existen
e of the semanti
 stru
ture as a representa-tional level di�erent from the synta
ti
 stru
ture; vi
e versa, no synta
ti
 the-ory expli
ates all aspe
ts of the formal meaning of linguisti
 expressions�aseparate semanti
 theory is always needed.The hypothesis that the language fa
ulty is a modular system disallowsviewing syntax and semanti
s as two separate systems. First, syntax andsemanti
s use the same set of features, at least party. Se
ond, some formal-semanti
 properties of linguisti
 expressions in�uen
e the syntax. It followsby the de�nition of a module that syntax and semanti
s are des
ribing thesame module.In the dissertation I 
laim that LF and SF should be the same. The argu-ment is mainly 
onstru
tive: I extend the �rst-order predi
ate logi
 (PLO) toa logi
al language I 
all L∗, and show that if expressions of SF are generatedin L∗, SF is isomorphi
 to LF. (I 
all the developed theory the L∗ theory.)The �rst version of L∗ was developed by Law and Ludlow [1985℄. Ludlow'sbelief that L∗ is a suitable language for SF stemmed from his doubt that theset theory employed by the theory of generalized quanti�ers (GQ) 
an be partof human biologi
al endowment, and his dis
overy that (unlike PLO) L∗ hasenough expressive power to be the language of SF. Furthermore, in L∗ it waspossible to provide a synta
ti
 (i.e. formal) 
hara
terization of environmentsallowing dire
tional entailing and NPI li
ensing environments.My own belief in L∗ arose when I found out that by using L∗ one 
anprovide a synta
ti
 
hara
terization of 
onservativity, a notion known fromGQ: L∗ formulas built using no unrestri
ted quanti�ers denote pre
isely 
on-servative fun
tions.These properties of L∗ form an important argument in favor of the hypoth-esis that L∗ is a language of SF. However, the best support for a hypothesis
an be provided only by the validity of the novel predi
tions it makes.Comparision of SFs for English de�nite determiner (DD) the and superla-tive determiner (SD) most in language L∗ reveals a remarkable similarity oftheir stru
tures. Roughly speaking, SF for the is a substru
ture of SF formost. Sin
e L∗ is meant to be a language of SF universally, SFs for determin-ers 
orresponding to English the and most must be in substru
ture relationin any language. Adopting a natural assumption that the existen
e of some(
omplex) stru
ture implies the existen
e of its substru
ture (whi
h is sim-pler), the 
ross-linguisti
 predi
tion is derived to the e�e
t that any language9



1 INTRODUCTIONhaving a most-like SD must have a (the-like) DD.As far as I know, the predi
tion is novel, therefore my belief in the validityof hypothesis that L∗ is the language of SF grew with every language I had
he
ked. So far, I have 
he
ked the predi
tion against twenty languages,without �nding a 
onvin
ing 
ounterexample.Slavi
 languages form an important subset of investigated languages, be-
ause they show that the predi
tion is indepentent of genealogy. The onlySlavi
 languages having a DD are Ma
edonian and Bulgarian. These arethus the only Slavi
 languages predi
ted to be able to have an most-like SD.The investigated languages 
on�rm the predi
tion: Ma
edonian has a most-like SD, other Slavi
 languages I've 
he
ked (Cze
h, Polish, Slovenian andSerbian) do not.The bulk of the L∗ theory 
onsists of the mapping that transforms LFrepresentations to L∗ formulas. Sin
e we assume that syntax and seman-ti
s belong to the same module, the mapping must be an isomorphism: itpreserves information; LF and L∗ representations are merely a di�erent tran-s
ription of the same information.Virtually all modern semanti
 theories testify that it is not possible to pi
kan arbitrary synta
ti
 and semanti
 theory and 
onstru
t an isomorphismbetween the synta
ti
 and semanti
 stru
ture postulated by the theories.Therefore the de
ision to use L∗ as a language of SF 
onstrains the 
hoi
eof synta
ti
 theory�both the 
ontent of synta
ti
 representation and theirmode of 
omposition.Synta
ti
 representations in the former varieties of generative syntax werenot su�
iently arti
ulated to be isomorphi
 to semanti
 representations.Presently, the �ourishing of the 
artography of synta
ti
 stru
tures makesthe situation very di�erent. Synta
ti
 representations are getting more andmore detailed and 
an make an in
reasing number of meaning distin
tions,thereby beginning to make possible the 
onstru
tion of the LF�SF isomor-phism.The mode of 
omposition of synta
ti
 stru
tures is 
onstrained by the X-bar theory. The 
hoi
e of having L∗ as a language of SF therefore 
onstrainsthe 
hoi
e of the X-bar theory: in the dissertation I argue against standardminimalist X-bar theory and adopt the X-bar theory of Starke [2004℄, whi
hI 
all the X-bar theory with 
omplex heads. The L∗ theory even allows usto derive many aspe
ts of this X-bar theory from independently motivatedassumptions about SF.I tried to 
onstru
t the L∗ theory as dedu
tively as possible. The basi
assumptions are (i) that L∗ is a language of SF and (ii) that LF and SFare isomorphi
. By 
omparing independently motivated LFs and SFs of 
er-10



1 INTRODUCTIONtain linguisti
 expressions (inde�nite determiners, (some aspe
ts of) univer-sal determiners, theta theory, 
ardinal numerals and fo
us) 
orresponden
eprin
iples of the isomorphism are postulated.L∗ theory is then applied to the following: gradable adje
tives; small
lauses; universal determiners; de�nite determiners; superlative and 
om-parative determiners, adje
tives and adverbs; negative gradable adje
tives;sentential negation. I 
on
lude that LF and SF of these 
onstru
tions areisomorphi
 as predi
ted by the L∗ theory.The dissertation is organized as follows. Chapter 2 derives and veri�es theabove-mentioned 
ross-linguisti
 predi
tion, whi
h forms an empiri
al moti-vation for using L∗ as a language of SF. Chapter 3 introdu
es the 
on
eptualmotivation for assuming that LF and SF are isomorphi
. The L∗ theoryis 
onstru
ted in 
hapter 4 and applied to independent data in 
hapter 5.Chapter 6 some ideas for further resear
h are given. Chapter 7 
on
ludes thedissertation.
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Chapter 2De�nite and superlativedeterminersIn this 
hapter we motivate the adoption of L∗ as the language of SF. (TheL∗ language will be informally introdu
ed in �2.2.1; the formal de�nitionwill be given in �4.1.1.) The nature of the motivation is empiri
al: usingthe semanti
 analysis of DDs and SDs in L∗, we will make a 
ross-linguisti
predi
tion 
orrelating the existen
e of DDs to the existen
e of a 
ertain 
lassof SDs, whi
h we will 
all majority SDs (MSDs). The data presented in �2.3will 
on�rm the predi
tion, thereby indire
tly 
on�rming the hypothesis thatL∗ is the language of SF.�2.1 de�nes the subje
t of our investigation, de�nite determiners (DDs)and superlative determiners (SDs), and illustrates di�erent readings of SDs.In �2.2 we will formalize the truth 
onditions of DDs and SDs using logi
allanguage L∗, and 
ompare the resulting formulas. In �2.3 we will formulatethe above-mentioned 
ross-linguisti
 predi
tion and test it on eighteen lan-guages (ex
luding Slovenian and English, whi
h the predi
tion is based on).�2.5 
on
ludes the 
hapter.2.1 A 
ross-linguisti
 perspe
tiveBefore we begin to formalize the truth 
onditions of DDs and SDs, the mean-ing of these terms should be 
lari�ed (also the meaning of the term fo
us).This is not an easy task at all. Universally valid de�nitions of linguisti
terms belonging to any traditional linguisti
 �eld are slippery, both 
ross-linguisti
ally and within a single language. Determinerhood, de�niteness,superlativity and fo
us�the terms we need in the present 
hapter�are noex
eption. 12



2.1 A CROSS-LINGUISTIC PERSPECTIVEIn this se
tion pretheoreti
al, working de�nitions of these terms (i.e. theguidelines used in the �eldwork upon whi
h �2.3 is based) will be given. Notethat I believe that we shouldn't let the working de�nitions 
ement the sub-je
t of our investigation. As linguists, we have intuitions on what empiri
alphenomena allow or even require a unitary analysis. Working de�nitionsshould only help sharpen our linguisti
 intuition by making it expli
ite.I think the way Rooth [1996: 296℄ 
on
ludes the se
tion on fo
us is illus-trative.Does it follow that we should drop any broad notion of fo
us fromour theoreti
al vo
abulary, repla
ing a dis
ussion of the seman-ti
s of fo
us with e.g. �the semanti
s of the prominen
e feature inEnglish� and �the semanti
s of su
h-and-su
h movement in Hun-garian�? In the medium term, I think this might be a good idea.The right kind of question to ask at this point is not �is 
onstru
-tion X in language Y a fo
using 
onstru
tion�, but rather �what isthe semanti
s of X in Y, and how does this explain the propertiesof X in Y�. In pursuing the se
ond question, it is a handy resear
hstrategy to 
he
k whether the analogues of English prominen
e-feature-sensitive 
onstru
tions are X-sensitive in language Y. Thisdoes not mean that we are using these 
onstru
tions as diagnos-ti
s for an abstra
t formative with a universal semanti
s.In a nutshell, we shouldn't allow the pretheoreti
al de�nition to hinderour resear
h. In words of Popper [1998: 8℄: �[ . . . ℄ ne obstaja logi£na metodaza pridobivanje novih idej, ali logi£na rekonstruk
ija tega pro
esa. [ . . . ℄ vsakoodkritje vsebuje �ira
ionalni element� ali �kreativno intui
ijo� [ . . . ℄ �In �2.1.1 the pretheoreti
al de�nition of determinerhood is given. �2.1.2deals with defniniteness, �2.1.3 with superlativity and �2.1.4 with fo
us.�2.1.5 introdu
es two readings of SDs: the majority and the plurality reading(the latter is intimately asso
iated to fo
us).2.1.1 What's a determiner?In this dissertation the term determiner is used in a wide sense, sin
e I wantit to en
ompass all lexi
al items whose formal meaning helps determine thereferen
e of noun phrases, regardless of the morphologi
al realization of theselexi
al items.A noun phrase (NP)1 by itself does not determine the referen
e. In orderto determine the referen
e, NP must be merged with a determiner (D) into1In this thesis the term noun phrase (NP) shall be used to refer to a phrase 
ontaining13



2.1 A CROSS-LINGUISTIC PERSPECTIVEa determiner phrase (DP). I shall use the term nominal expression whenthe di�eren
e between an NP and a DP will be irrelevant. In generativegrammar, an NP is a 
omplement of a determiner, whi
h is the head of thephrase: [DP D NP℄.Pretheoreti
ally, English determiners are words like 
ardinal numerals(three, �ve), universal determiners ea
h, every and all, vague numerals (many,few), inde�nite determiners (a, some), superlative determiner (most), 
om-parative determiner (more) (usually as part of a more than 
onstru
tion),and perhaps also posessive adje
tives (John's, brother's), posessive pronouns(my, your) and ordinal numerals (�rst, �fth). [
f. Keenan and Stavi 1986℄In order to gain a preliminary insight of the relevant data, the linguisti
intuition used to re
ognize a potential determiner is more important than thestri
t de�nition of the term. Therefore the de�nition that will be providedin this se
tion is only an working de�nition.Before the universal 
riteria of determinerhood used in the thesis aregiven, some false 
riteria shall be dis
ussed: properties, determiners haveonly in some languages, or even only in some 
onstru
tions in a single lan-guage. These 
riteria 
an be grouped into semanti
 (
onservativity), synta
-ti
 (adja
en
y) and morphologi
al (the 
ase of the 
omplement, in�e
tionalproperties).Conservativity. On some views, 
onservativity is the de�ning propertyof determiners. Five is 
onservative sin
e, in order to determine the truthvalue of (1) in a given 
ontext, it is only ne
essary to 
onsider what the boysare doing�it is unne
essary to 
onsider tea
hers or parents. (The formalde�nition of 
onservativity will be given in �4.2.2.)(1) Five boys went playing football.By the 
riterion of 
onservativity, only is not a determiner. In order tosee if (2) is true in a given 
ontext, it doesn't su�
e to 
onsider what theboys are doing. What other individuals are doing is also important: thesenten
e 
an only be true if they are not playing football.(2) Only boys are playing football.both noun and its modi�ers, e.g. adje
tives and relative 
lauses. (This 
orresponds to KindDeterminer Phrase (KIP) of Zamparelli [2000℄.) Stri
tly speaking, NP is a proje
tion ofhead N and thus does not 
ontain adje
tives. However, sin
e adje
tival modi�
ation isnot dire
tly relevant for the dis
ussion in the thesis (ex
ept in the 
ase of 
omparativesand superlatives), the internal stru
ture of a noun phrase 
an be safely ignored. Whenthe di�eren
e between the two senses of the term NP is important for the dis
ussion, thiswill be expli
itely mentioned. 14



2.1 A CROSS-LINGUISTIC PERSPECTIVEOnly di�ers from typi
al deteminers like every in its syntax, as well.Only 
an be adjoined to virtually anything: that's why Herburger [2000℄half-jokingly 
alls it �admanythings�. (Examples from Herburger [2000: 86�87℄.)(3) a. Albert only grows vegetables.b. [Only a few 
amellia shrubs℄ survive winters in this 
ity.
. �li smo samo v kino. [Only after may 1st℄ 
an you safely plantanything in this area.£. [Only when it rained for three weeks℄ did the shiitake�nally grow.Nevertheless, I wish to assume a de�nition of determinerhood that is wideenough to en
ompass only. It will be
ome 
lear that a too narrow de�nition
ould hide important empiri
al generalizations. Spe
i�
ally, in Slovenian thesuperlative determiner najve£ `most' behaves similarly to samo `only'. (i)It 
an fun
tion as an adverb, (4). (ii) If its 
omplement is fo
used it is not
onservative�the truth value of (5) also depends on how many elephants,gira�es and lions I've seen at the zoo. (For the de�nition of fo
us see �2.1.4.)(4) a. Mojmy 
imerroommate samoonly bere.reads`My roommate reads does nothing but reads.'b. Mojmy 
imerroommate najve£mostly bere.reads`What my roommate does the most is reading.'(5) Vin torekTuesday semam vin ºivalskem vrtuzoo videlsee najve£most opi
.monkeys`On Tuesdays, the most animals I've seen at the zoo were monkeys.'If our de�nition of a deteminer does not in
lude samo `only', najve£ `most'is probably also ex
luded. Consequently, the semanti
 and formal similarityof Slovenian najve£ and English most remains unnoti
ed, although a sub-stantial part of this thesis is based on this similarity.Adja
en
y. A determiner and its 
omplement (NP) are usually adja
entat the surfa
e, 
f. pet prijateljev `�ve friends' in (6). (7) shows that this isnot always the 
ase.(6) Naon po£itni
eholiday jeis ²lowent pet�ve prijateljev.friends-gen`Five friends went on holiday.'15



2.1 A CROSS-LINGUISTIC PERSPECTIVE(7) a. Naon po£itni
eholiday jihthey-gen jeis ²lowent pet.�ve`The �ve of them went on holiday.'b. Pet�ve jihthey-gen jeis ²lowent naon po£itni
e.holiday`The �ve of them went on holiday.'When the 
omplement of 
ardinal numeral (pet `�ve') is a 
liti
 form ofthe personal pronoun, the numeral and its 
omplement are not adja
ent (7a),or sometimes adja
ent by a

ident (7b).2 The 
ase of the NP proves that therelation between the numeral �ve and the pronoun jih in (7a) is the sameas the relation between (6): both the pronoun jih and NP prijateljev aregenitive, whi
h is the default 
ase of 
omplements in the DP in Slovenian.(The genitive 
ase on jih 
annot be a genitive of negation, sin
e the senten
eis positive.)The 
ase of the 
omplement. The 
ase of the NP also 
annot be a
riterion of determinerhood. Some determiners in Slovenian, e.g. ²tiri `four'in (8), do not require their 
omplement to bear a spe
i�
 
ase�the 
aseof NP is determined DP-externally. On the other hand, in Slovenian allnumerals ending in 0 or a number from 5 to 9 require a genitive 
omplementwhenever the whole DP is nominative or a

usative (the so-
alled four-
aseagreement pattern [Topori²i£ 2000: 333℄), as exempli�ed by (9). Let us 
allthe numerals triggering the four-
ase agreement pattern nominal ; the othersare adje
tival. Sin
e the semanti
 
ontribution of both kinds of numerals isthe same, we do not wish to 
laim a priori that only numerals of one of bothkinds are determiners.(8) a. �tirifour-a

 ²tudentestudents-a

 jeis snovsubje
t matter zelovery zanimala.interested`Four students were very interested with the subje
t.'b. �tirimfour-dat ²tudentomstudents-dat ninot uspelosu

eeded priti
ome naon predavanje.le
ture`Four students didn't make it to the le
ture.'2Adja
enty of the numeral pet and the pronoun jih in (7b) is a result of 
onspira
y:(i) the D(P) is in senten
e-initial position be
ause of the requirements imposed by theinformation stru
ture; (ii) the 
liti
 
luster always appears in senten
e-se
ond (so-
alledWa
kernagel) position; (iii) the linear order of 
liti
s in the 
luster is predetermined: jihmust pre
ede je; and (iv) only two 
liti
s, jih and je appear in (7b).16



2.1 A CROSS-LINGUISTIC PERSPECTIVE(9) a. Pet�ve-a

 ²tudentovstudents-gen jeis snovsubje
t matter zelovery zanimala.interested`Five students were very interested with the subje
t.'b. Petim�ve-dat ²tudentomstudents-dat ninot uspelosu

eeded priti
ome naon predavanje.le
ture`Five students didn't make it to the le
ture.'In�e
tional properties. Taking the in�e
tional properties to be a 
rite-rion of determinerhood is problemati
 as well. In English determiners do notin�e
t, whereas many Slovenian determiners do. Vsak ea
h/every, vsi (alland all 
ardinal numerals in�e
t; samo `only', veliko `many', malo `few', naj-manj least, et
. do not.) It probably doesn't follow that the semanti
 proper-ties of English and Slovenian determiners are radi
ally di�erent. If that werethe 
ase, we would expe
t to �nd di�eren
es language internally (betweenin�e
ting and non-in�e
ting determiners in Slovenian) as well, whi
h doesnot seem to be the 
ase. Furthermore, in Slovenian some determiners arein�e
ted by some speakers but not the others, e.g. primve£ `more' and na-jve£ `most' (the pres
riptive grammar dis
ourages using the in�e
ted forms),with no di�eren
e in meaning.I reje
t the above-mentioned 
riteria (
onservativity, adja
en
y, the 
aseof the 
omplement and in�e
tional properties) as being too narrow. The
riteria that will be used in the thesis are the following: determiners should(i) sele
t for an NP, and (ii) have formal meaning.NP-
omplement. Determiners take NP 
omplements. A lexi
al item qual-i�es as a determiner even if the determiner and its 
omplement are not ad-ja
ent on the surfa
e (as a result of other synta
ti
 pro
esses, whi
h must beindependently motivated in the theory). Furthermore, lexi
al items whi
h donot take an NP 
omplement obligatorily shall still be 
onsidered determiners.(For example, samo `only' and najve£ `most' 
an be used adverbially.)Formal meaning. Determiners have formal, but no substantive meaning.In �3.2, the di�eren
e between the two will be dis
ussed in detail.Every meaning is either substantive or formal: substantive meanings arestudied by lexi
al semanti
s, formal meanings by syntax and/or formal se-manti
s. The formal meaning of deteminers is usually logi
al: the deter-miners 
ontribute to quanti�
ational aspe
ts nominal phrases. (When de-terminers are used adverbially, they 
ontribute to quanti�
ational aspe
ts ofwhole senten
es.) Substantive meaning is mostly 
arried by words belongingto open, lexi
al 
ategories: nouns ((guinea) pig, umbrella, love), adje
tives17



2.1 A CROSS-LINGUISTIC PERSPECTIVE(red, big, 
areful), verbs (
ook, run, snow), and also adverbs (yesterday). At�rst sight, the meaning of these words is 
learly di�erent than the meaningof words like every, a, three et
. Borderline 
ases exist, however: lexi
alitems lexi
alising some aspe
ts of the formal meaning, e.g. de�nite, majority,or deny. The meaning of these words is mostly substantive: the existen
eof adje
tive dolo£en `de�nite' in Slovenian does not imply that there is amorphosynta
ti
 
ategory of de�niteness in Slovenian.Only formal aspe
ts of meaning are being investigated in the thesis, there-fore the term determiner should not en
ompass lexi
al items with substantivemeaning. For our theory to be falsi�able, borderline 
ases should be 
arefullyinvestigated in order to determiner whether they 
arry formal or substantivemeaning. The thing to keep in mind is that (by de�nition) formal but notsubstantive meaning 
an in�uen
e syntax.Furthermore, it is worth noting that although not every lexi
al item 
ar-ries substantive meaning, all of them probably 
arry at least one formal fea-ture: its 
ategory feature. In determining whether the 
hoi
e of one lexi
alitem over the other in�uen
es the syntax, one should be 
areful to deter-mine the sour
e of the di�eren
e: it is unwise to 
laim that (in a languagewith gender-agreement) a mas
uline noun has no substantive meaning simplybe
ause its presen
e as a subje
t requires a mas
uline form of the verb. . .A reasonable starting point for determining whether a lexi
al item is adeterminer or not, is the di�eren
e between open and 
losed 
ategories. Weexpe
t the items 
arrying only formal meaning (fun
tional items) to belongto 
losed 
ategories. Thus we suspe
t the above-mentioned 
ases of de�nite,majority and deny to 
arry substantive meaning, sin
e it is fairly obviousthat they are an adje
tive, noun and verb, respe
tively.In the remainder of the se
tion I want to argue that the meaning of theSlovenian word ve£ina `majority' is substantive�a 
laim of utmost impor-tan
e for the present 
hapter and also the whole thesis.At �rst sight, ve£ina is an ordinary (feminine) noun. The data presentedbelow, however, 
ast a shadow of doubt upon this 
laim. Both the agreementpattern (10)�(12) and morphologi
al realization of a pronominal 
omplement(13) suggest that ve£ina behaves as a numeral (pet `�ve'), not a noun (lastni
a`owner-fem').(10) a. ? Ve£inamajority-f,nom,sg stolov
hairs-gen,pl jeaux-3,sgpokvarjena.broken-f,nom,sgb. Ve£inamajority-f,nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl18



2.1 A CROSS-LINGUISTIC PERSPECTIVE`Most of the 
hairs are broken.'(11) a. Lastni
aowner-f,nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjena.broken-f,nom,sgb. * Lastni
aowner-f,nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl`The owner of the 
hairs is bad.'(12) a. ? Pet�ve-nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjeno.broken-n,nom,sgb. Pet�ve-nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl(13) a. Ve£inamajority-f,nom,sg jihthey-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl`Most of them are broken.'b. * Lastni
aowner-f,nom,sg jihthey-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl
. Pet�ve-nom,sg jihthey-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl`Five of the are broken.'However, additional data shows that these examples 
annot prove thatve£ina does not 
arry substantive meaning: kopi
a `pile' and skladi²£e `ware-house' (the latter's meaning is 
ertainly substantive) exhibit the same agree-ment pattern as ve£ina (14)�(15), and also impose the same requirements totheir 
omplement (16).3(14) a. ? Kopi
apile-f,nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjena.broken-f,nom,sgb. Kopi
apile-f,nom,sg stolov
hairs-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl`A pile of 
hairs is broken. (Many 
hairs are broken.)'(15) a. ? Celowhole skladi²£ewarehouse-n,nom,sg stolov
hairs-gen,pl jeaux-3,sgpokvarjeno.broken-n,nom,sgb. Celowhole skladi²£ewarehouse-n,nom,sg stolov
hairs-gen,pl jeaux-3,sgpokvarjenih.broken-gen,pl3Cf. Corvet and van Riemsdijk [2002℄. 19



2.1 A CROSS-LINGUISTIC PERSPECTIVE`A warehouse of 
hairs is broken. (Many 
hairs are broken.)'(16) a. Kopi
apile-f,nom,sg jihthey-gen,pl jeaux-3,sg pokvarjenih.broken-gen,pl`A pile of them is broken.'b. Celowhole skladi²£ewarehouse-n,nom,sg jihthey-gen,pl jeaux-3,sgpokvarjenih.broken-gen,pl`A warehouse of them is broken.'This 
ounters the obje
tions to the 
laim that ve£ina 
arries substantivemeaning. An additional pie
e of data 
on�rming the 
laim is the fa
t that insome 
onstru
tions,4 unlike numerals, ve£ina does not require a 
omplement,(17)�(18).(17) Ve£inamajority-f,nom,sg jeaux-3,sg pokvarjena.broken-f,nom,sg`The majority (of people) is bad.'(18) * Pet�ve jeaux-3,sg pokvarjeno.broken-n,nom,sgIn a nutshell, determiners are lexi
al items having only formal meaningthat take NPs as 
omplements.52.1.2 What's a de�nite determiner?A de�nite determiner is a determiner whi
h 
ontains a morpheme having theformal meaning of de�niteness.4In examples with a genitive subje
t 
omplement ve£ina and numerals behave identi-
ally.(i) Ve£inamajority-f,nom,sg jeaux-3,sg pokvarjenih.broken-gen,pl`The majority of them is broken.'(ii) Pet�ve jeaux-3,sg pokvarjenih.broken-gen,pl`Five of them are broken.'5 It seems to me that Zamparelli [2000℄ has a similar view on the meaning of theterm determiner. He divides a noun phrase into three layers: Strong Determiner Phrase(SDP), Predi
ative Determiner Phrase (PDP) and KInd determiner Phrase (KIP). Inthe terminology of this thesis, KIP 
orresponds to NP, while �[t℄ogether, SDP and PDP
onstitute the `determiner system' of a language.� [Zamparelli 2000: 18℄.20



2.1 A CROSS-LINGUISTIC PERSPECTIVEIhsane and Puskás [2001: 40℄ de�ne de�niteness as a 
ategory whi
h �se-le
ts one obje
t in the 
lass of possible obje
ts.� Therefore one 
ru
ial aspe
tof de�niteness is uniqueness [Russell 1905℄. A ne
essary 
ondition for thetruth of (19) is the existen
e of exa
tly one king of England. The senten
eis false both if there is no king of England and if there are two or more ofthem.(19) The king of England is bald.In literature de�niteness is sometimes mistaken for spe
i�
ity, whi
h Ih-sane and Puskás [2001: 40℄ de�ne as a 
ategory whi
h �relates to pre-establishedelements in the dis
ourse�. Enç [1991℄ 
laims that all de�nite NPs are spe-
i�
. However, Ihsane and Puskás [2001℄ argue that de�niteness and spe
i-�
ity are independent properties.(20) J'I aihave pristaken lethe train.train`I took the train.'In (20) the de�nite DP le train `the train' 
an be interpreted both asspe
i�
 and non-spe
i�
. In the latter 
ase its �referent of the DP le train isnot pre-established in the dis
ourse. [ . . . ℄ the senten
e des
ribes the eventof taking the train, the train being any, non-spe
i�ed train.� [Ihsane andPuskás 2001: 40℄In Hungarian the di�eren
e between de�niteness and spe
i�
ity is alsore�e
ted in the word-order. While (21a) is ambiguous (the de�nite DP avonatrol `the train' is either spe
i�
 or non-spe
i�
), the same DP in thetopi
 position (21b), 
an only be interpreted as spe
i�
. [Ihsane and Puskás2001℄(21) a. AnnaAnna lemaradtdown-stayed athe vonatrol.train-from`Anna missed the train.'b. Athe vonatroltrain lemaradtdown-stayed Anna.Anna`Anna missed the train (spe
i�
).'Topori²i£ [2000: 494℄ 
laims that all �[Slovenian℄ nouns are de�nite, theinde�niteness must be spe
ially marked.� I strongly disagree: in all languageswhere the existen
e of de�niteness as a synta
ti
 
agetory is not disputed, it
21



2.1 A CROSS-LINGUISTIC PERSPECTIVEis always de�niteness that is morphologi
ally realized [Lyons 1999℄.6 I believethat there is no morphosynta
ti
 
ategory of de�niteness in Slovenian andthat in prin
iple in Slovenian NPs 
an be used either spe
i�
ally (22) ornon-spe
i�
ally (23), regardless of the presen
e of the inde�nite deteminernek/neki `a'.7(22) a. Fantboy jeis pritekel,here-run, karwhat soare gahim nesle
arry noge.legs`The boy has run here as fast as he 
ould.'b. Predin front vratidoors teyou £akawait neka prijatelj.friend`A friend is waiting for you at the door.'(23) a. �akam,wait, dathat pripeljedrive mimoby taksi.taxi`I'm waiting for taxi.'b. Zagotovo
ertainly jeis neksome jezikoslove
linguist ºealready opazilnoti
e tathis pojav.phenomenon`This phenomenon has 
ertainly been noti
ed by some linguist.'On the other hand I agree with Topori²i£ [2000℄ that (
olloquial) Slovenehas a de�nite arti
le ta, whi
h 
an be used with adje
tives ((ta £rna krava`the bla
k 
ow'), also nominalized ones (ta mlada `the young one'). Thearti
le ta 
annot be used with nouns (*ta krava `the 
ow'),8 so it is not adeterminer and is as su
h irrelevant for the dis
ussion in this se
tion (but see�6.1.1).9I emphasize that the thesis deals only with the meaning of de�nitenessas a synta
ti
 
ategory. Spe
i�
ally, I deal neither with (i) the meaningsof the other 
ategories that might be 
ontained in a de�nite determiner insome language, nor with (ii) morphologi
al realization or (iii) distribution ofde�nite determiners.6Lyons [1999℄ 
laims that the markers of inde�niteness (so-
alled inde�nite arti
les) area
tually 
ardinal arti
les and do not realize the morphosynta
ti
 feature [-Def℄. See alsothe dis
ussion on Turkish in �2.3.1.7It seems that Topori²i£ [2000℄ doesn't distinguish between de�niteness and spe
i�
ity,sin
e he 
laims that known things are marked as de�nite. [Topori²i£ 2000: 493℄. A
tually,he does not use the term de�niteness at all. Furthermore, the property of being de�niteis mistakingly as
ribed to nouns instead of noun phrases. [Topori²i£ 2000: 275�6℄.8NP ta krava `this 
ow ' is grammati
al only if ta is used as a demonstrative.9For a detailed dis
ussion on arti
le ta see Maru²i£ and �au
er [2005℄.
22



2.1 A CROSS-LINGUISTIC PERSPECTIVE(i) Lexi
al items often 
ontain more than one morpheme.10 Thus a de�nitedeterminer of some language 
an 
ontain some other morpheme as well, e.g.the spe
i�
ity morpheme. The dissertation doesn't deal with the meaning ofthese 
ategories.(ii) In di�erent languages de�nite determiners 
an have various morpho-logi
al realizations: in the languages that will be investigated in this 
hapter,the determiner is either an independent word (i.e. de�nite arti
le, e.g. Englishthe) or a su�x (e.g. Ma
edonian -ot/-ta/-to). The meaning of a morphemeis (by de�nition) independent of its realization, so the dis
ussion of the real-ization 
an be safely left out of the thesis.(iii) Cross-linguisti
ally, the distribution of de�nite determiners veries alot. Let us iluustrate this variability with some examples. (a) Some languageshave de�nite argeement: in Norwegian some DPs 
ontain two de�nite deter-miners, one an arti
le, the other a su�x on the noun, (24) [Giusti 2002℄. (b)Languages di�er in requiring/allowing a de�nite arti
le before proper nounsof superlative determiners: English dissalows it in both 
ases (25), Germanrequires it before the superlative determiner, while it is allowed before namesonly in 
olloquial German (26) [Wikipedia 2006a℄. (
) Languages di�er withrespe
t of 
oo

uren
e restri
tions on the de�nite arti
le and demonstratives:English disallows their 
oo

uren
e, (27); Spanish requires the 
oo

uren
e ifdemonstrative is post-nominal and disallows it if it's pre-nominal (28) [Giusti2002℄.11(24) denthe storebig guttenboy-the(25) a. * The John is here.b. * The most people are drinking beer.12(26) a. I
hI spre
hetalk mitwith derthe Claudia.Claudia (
olloquial)`I talk with Claudia.'b. Diethe meistenmost Leutepeople trinkendrink Bier.beer`Most people are drinking beer.'10The �ndings of modern generative grammar make us think that a great majority oflexi
al items is su
h.11The phenomena and language di�eren
es des
ribed above are subje
t of intensiveresear
h [see e.g. Cinque 2002, Zamparelli 2000, Aboh 2004, Alexiadou and Wilder 1998℄but will not be dealt with in a semanti
ally oriented dissertation. I believe them to be a
onsequen
e of (i) and (ii).12The senten
e is a

eptible in some varieties of English, however not in the intendedmajority reading, but in the plurality reading, see �2.3.1.23



2.1 A CROSS-LINGUISTIC PERSPECTIVE(27) * the this book(28) a. estethis librobookb. elthe librobook estethis
. * estethis elthe librobook£. * librobook estethis2.1.3 What is a superlative determiner?This se
tion provides an working de�nition of a superlative determiner. Theformal de�nition will arise from the analysis in 
hapter 5.We begin by dis
ussing what is not a superlative determiner: the intu-itive translation of English most to a language is not ne
essarily a superlativedeterminer. The Slovenian translation of (29) 
ontains a word ve£ina `major-ity', and native Slovenian speakers who speak English as a se
ond languageusually 
laim without hesitation that ve£ina is a translation of English most.However, we have 
laimed in �2.1.1 that ve£ina is not a determiner. It obvi-ously follows it 
annot be a superlative deteminer.(29) Most people were eating noodles with 
hi
ken.`Ve£ina ljudi je jedla rezan
e s pi²£an
em.'The question how English most is translated into various languages 
anbe an interesting �eld of resear
h. It is not, however, a subje
t of this theses.As examples in (30) on the following page show, a senten
e 
ontaining most
an be paraphrased in English itself. Although the meanings of senten
es in(30) are (virtually) the same, it doesn't follow that they have the same LFs.(Mathemati
al expression 4 and 2 + 2 have the same meaning (i.e. value),but their synta
ti
 forms di�er: 4 is a number, while 2 + 2 is a two-termaddition.) This is best illustrated by (30£)�(30d), whi
h remind us that, inprin
iple, the same meaning 
an arise in an in�nite number of ways.We rea
h the same 
on
lusion by 
omparing examples 
ontaining most,majority and more than half. Their formal properties di�er. The most spe-
ial 
ase is majority, whi
h is a noun. most in more than half also di�er:while the former is morphologi
ally simple, the latter has a ri
her internalstru
ture. It belongs to the paradigm more than X, where X is some �fra
-tional� expression, derived from an ordinal numeral. It follows that in the24



2.1 A CROSS-LINGUISTIC PERSPECTIVEformal representation of (30
) there is a position reserved for a fra
tional ex-pression. Su
h a position is not required in representation of (30b). Thereforethe same meanings of (30b) and (30
) arise through di�erent means.(30) a. The majority of people were eating noodles with 
hi
ken.b. Most people were eating noodles with 
hi
ken.
. More than half of the people were eating noodles with 
hi
ken.£. More than twi
e more than one quarter of the people were eatingnoodles with 
hi
ken.d. More than three times more than one sixth of the people wereeating noodles with 
hi
ken.So, the thesis does not investigate the (
ross-linguisti
) variability of lin-guisti
 means for expression the majority meaning. It rather investigateshow English most gets its meaning, i.e. what semanti
 primitives it 
ontains.We shall assume�in the spirit of generative grammar�that these primitivesare universal and therefore in prin
iple available in any language. We shalltherefore use the term superlative determiner to refer to any lexi
al item 
on-taining the same semanti
 primitives as English most.13 The given de�nitionof a superlative deteminer is obviously dependent upon the employed seman-ti
 theory. Sin
e no semanti
 theory is not adopted in the thesis, be
ause anovel one is being 
reated, the de�nition is useless as an working de�nition.In the empiri
al part of the dissertation the superlatives will be determinedmainly by using the following morphologi
al 
riterion.Many languages (espe
ially indoeuropean) have adje
tive gradation. Someadje
tives 
an appear in three grades, as illustrated by Slovenian examplesin (31). In Slovenian the adje
tives are generally graded analyti
ally (31a)using adverbs bolj `more' and najbolj `the most'. Some adje
tives 
an alsobe graded syntheti
ally (31b), a 
omparative is 
reated from a positive usingsu�x -²/-j/-ej² (followed by a morpheme 
arrying φ features and 
ase); pre�xnaj- `most' is used to form a superlative from a 
omparative.1413The reason that the starting point of the investigation is English is rooted in anglo-
entri
sm of 
urrent semanti
 theories. While there has been a lot of dis
ussion on Englishmost, not mu
h has been written on superlative determiners in other languages. One ofthe aims of the thesis is to oversome the anglo
entri
 view and deal with a wider range ofdata.14I believe it 
annot be predi
ted whi
h adje
tives are graded syntheti
ally and whi
hsu�x is used in the pro
ess. I assume that syntheti
 gradation is not produ
tive in Slove-nian and that all syntheti
 forms are stored in the lexi
on. Synthetis forms of 
omparativesare therefore �dia
hroni
 remains�, in view whi
h is 
on�rmed by Topori²i£ [2000: 326℄ who
laims that syntheti
 gradation is �doing well only with often used adje
tives.� On theother hand the formation is superlatives is predi
table: if the 
omparative form is syn-theti
, pre�x naj- atta
hes to this form, otherwise it is atta
hed to the adverb bolj.25



2.1 A CROSS-LINGUISTIC PERSPECTIVE(31) positive, 
omparative, superlativea. zabaven, bolj zabaven, najbolj zabavenb. lepa, lep²a, naj lep²aPre�x naj- 
annot be found in the word ve£ina `majority'. We haveargued in �2.1.1 that ve£ina is not a determiner. It follows from the morpho-logi
al 
riterion introdu
ed above that it is not a superlative either, so we
an 
on�dently 
laim it is not a superlative determiner.The superlative pre�x naj- is found in the word najve£, whi
h is a de-terminer a

ording to 
riteria from 2.1.1. determiner. (i) It merges withan NP, (32). (ii) It in�uen
es the referen
e of a DP: (32a) is not about allguinea pigs; if guinea pigs are partitioned into groups a

ording to the soundof whi
h kit
hen applian
e they re
ognize, (32a) is about the largest of thesegroups, asserting that the guinea pigs in the largest group 
an re
ognize thesound of refrigerator. (iii) It has formal meaning only, sin
e it belongs tono major (open) 
ategory. (iii.a) It is obviously not a verb. (iii.b) It is nota noun, sin
e it 
annot appear on its own (33). Although some speakersde
line it as a adje
tival numeral, najve£ is not an adje
tive. For example,it 
annot be modi�ed by very�the result of elative gradation of najve£ ismu
h worse that the result of elative gradation of adje
tive of kind, 
f. (34).We 
on
lude that najve£ is a superlative determiner.(32) a. Najve£most pujsovpigs poznaknow zvoksound hladilnika.refrigerator`The most pigs re
ognize the sound of refrigerator.'b. Najve£most porednihnaughty pujsov,pigs kiwho imajohave radilike solato,lettu
e poznaknow zvoksoundhladilnika.refrigerator`The most of naughty pigs who like lettu
e re
ognize the soundof the refrigerator.'(33) a. Najve£most pujsovpigs imamhave doma.homeI keep most of the pigs at home.b. * Najve£ imam doma. (indented meaning: (33a))most have home(34) a. Zelovery poredninaughty pujsipigs poznajoknow zvoksound hladilnika.refrigerator`Very naughty pigs know the sound of refrigerator.'26



2.1 A CROSS-LINGUISTIC PERSPECTIVEb. ? Zelovery slovenskiSlovenian pujsipigs poznajoknow zvoksound hladilnika.refrigerator`Very Slovenian pigs know the sound of refrigerator.'
. * Zelovery najve£most pujsovpigs poznaknow zvoksound hladilnika.refrigeratorOf 
ourse one should be 
areful when trying to �gure out whether ad-je
tives are gradable in a given language. For example, how do we distin-guish positive�
omparative�superlative type of gradation and elative grada-tion using very or too? A useful 
riterion seems to be the fa
t that whilepositive�
omparative�superlative gradation allows for expli
itely mentioningthe 
omparision 
lass (this is a
tually the norm with 
omparatives), (35),this is impossible with elatives (36). In the dissertation I use the term ad-je
tive gradation to refer only to positive�
omparative�superlative type ofgradation.(35) a. Mary is more beautiful than John.b. Today Mary is more beautiful than she ever was.
. Mary is the most beautiful girl in the world.(36) a. * Mary is very beautiful than John.b. * Today Mary is very beautiful than she ever was.
. * Mary is too beautuful than John.£. * Today Mary is too beautiful than she ever was.The 
riterion of expli
it 
omparision 
lass is also useful dire
tly for de-terminers, (37).Za dolo£anje pripadnosti razredu primerni²kih dolo£ilnikov je kriterij ek-spli
itno izraºenega razreda primerjave uporaben tudi neposredno, (37).(37) More bigs re
ognize the sound of a refrigerator than the sound of atypewriter.To sum up, in languages that have gradable adje
tives the 
lass of su-perlative determiners (and also 
omparative determiners (CDs)) shall be de-termined based on (i) similarities to morphemes used in adje
tive gradationand (ii) 
riteria for determinerhood from �2.1.1.In languages having no adje
tive gradation the �rst 
riterion is of 
ourseuseless, therefore the only guidelines that 
an be given are (i) similarityto stru
tures 
ontaining superlative determiners in languages that do haveadje
tive gradation and (ii) 
riteria for determinerhood.27



2.1 A CROSS-LINGUISTIC PERSPECTIVE2.1.4 Fo
usFo
us will play an important role in the thesis. In linguisti
 literature, theterm fo
us is used in a variety of ways. It is therefore important to spe
ifyhow the term will be understood in the thesis.The resear
h on synta
ti
 
onstru
tions signaling the organization of thedis
ourse has a long history rea
hing all the way to the Prague s
hool. Iadopt the view of Kadmon [2001℄ and Rooth [1996℄, whi
h 
an be tra
edba
k to Ja
kendo� [1972℄ and is relatively prominent in the literature.15 The�rst part of this se
tion adapted from Kadmon [2001℄ and Rooth [1996℄; these
ond part deals with realization of fo
us in Slovenian.As we shall see, the fo
us is often a prosodi
ally prominent part of thesenten
e. Prosodi
 prominen
e 
an be per
eived (among other things) asloudness, length or higher pit
h of the a

ented syllable. In the thesis we shallrefer to prosodi
 prominen
e as stress, regardless of its a
tual realization. It isimportant to keep in mind that terms fo
us and stress are not synonymous.As we shall see, (i) unstressed fo
i exist and (ii) not every stress marks afo
us. (Stressed words will be written in itali
s and fo
used 
onstituents in
apitals.)Pragmati
 and semanti
 e�e
ts of fo
usFo
us 
an be illustrated using the pair of senten
es in (38). They di�er onlyby stress pla
ement, whi
h 
reates a pragmati
 di�eren
e: while the usagesin (39) are feli
itous, the ones in (40) are not.16(38) a. John introdu
ed Frank to Mary.`Janez je predstavil Mariji Fran
a.'b. John introdu
ed Frank to Mary.`Janez je predstavil Fran
a Mariji.'(39) a. A: Who did John introdu
e to Mary?B: John introdu
ed Frank to Mary.`A: Koga je Janez predstavil Mariji?B: Janez je Mariji predstavil Fran
a.'15Kadmon [2001℄ believes that Ja
kendo�'s understanding of the term fo
us is di�erentthan the meaning of Bolinger's [1972℄ term information fo
us. The meaning of the latterterm is narrower than the meaning of the term fo
us adopted in the thesis.16# marks an infeli
itous use of the senten
e. Examples (38)�(41) also provide Sloveniantranslations of the senten
es and mark their feli
itousness. Note that in (40
) only theEnglish senten
e is infeli
itous. 28



2.1 A CROSS-LINGUISTIC PERSPECTIVEb. A: Who did John introdu
e Frank to?B: John introdu
ed Frank to Mary.`A: Komu je Janez predstavil Fran
a?B: Janez je Fran
a predstavil Mariji.'
. A: What did John do at the party?B: John introdu
ed Frank to Mary.`A: Kaj je naredil Janez na zabavi?B: Janez je na zabavi Fran
a predstavil Mariji.'(40) a. A: Who did John introdu
e to Mary?B: # John introdu
ed Frank to Mary.`A: Koga je Janez predstavil Mariji?B: # Janez je Fran
a predstavil Mariji.'b. A: Who did John introdu
e Frank to?B: # John introdu
ed Frank to Mary.`A: Komu je Janez predstavil Fran
a?B: # Janez je Mariji predstavil Fran
a.'
. A: What did John do at the party?B: # He introdu
ed Frank to Mary.`A: Kaj je naredil Janez na zabavi?B: Janez je na zabavi Mariji predstavil Fran
a.'Furthermore fo
us is illustrated using pairs of senten
es in (41). Therethe pla
ement of stress is again the only phoneti
 di�eren
e. However, adi�eren
e in truth 
onditions arises: if John introdu
ed Frank to Mary andChristina but hasn't performed any other introdu
tions, (41a) s true, while(41b) is false. (The phenomenon where the truth 
onditions of a senten
e
ontaining a word su
h as only in (41) depend on the 
hoi
e of fo
us, is 
alledasso
iation with fo
us by Rooth [1996℄.(41) a. John only introdu
ed Frank to Mary.`Janez je predstavil Mariji samo Fran
a.'b. John only introdu
ed Frank to Mary.`Janez je predstavil Fran
a samo Mariji.'We noti
e that there is (at least in English) a 
orrelation between prosodi
patterns and 
ertain pragmati
 and semanti
 e�e
ts. Fo
us is the analyti
tool used to talk about this 
orrelation. A part of a senten
e is 
alled fo
us;we also say it is fo
used. This part of the senten
e is (i) prosodi
ally the mostprominent part of the senten
e and (ii) has 
ertain pragmati
 and semanti
e�e
ts. 29



2.1 A CROSS-LINGUISTIC PERSPECTIVESimpli�ed, fo
us is �an answer to the question�.17 Thus the fo
us in (38a)is Frank; in (38b), the fo
us 
an be either (i) Mary, as in dialogue (39b),or (ii) introdu
ed Frank to Mary as in dialogue (39
). In (41a) the fo
usis Frank, therefore the senten
e has the �only Frank� reading; in (41b) thefo
us is Mary, therefore the senten
e has the �only Mary� reading.It is a 
ommon view that the fo
us refers to a 
ertain value from the setof alternatives�we will also say that fo
using evokes a set of alternatives.(The theory of fo
us based on this view is 
alled the semanti
s of alternatives[Rooth 1996℄.) Ea
h member of the set of alternatives �ts a gap in theunfo
used part of the senten
e. In (38a) Frank is some individual 
hosenfrom the set of individuals that �ts the gap in (42).18(42) John introdu
ed to Mary.17By using the term answer I want to refer to truly dire
t answers, i.e. statements thatexpli
itely state the answer to the question. Other appropriate responses, like e.g. Bsresponses in (i), are not 
onsidered to be truly dire
t answers, although they might supplythe required information. The intuitions about truly dire
t answers 
an be somewhatun
lear. However, the basi
 idea is 
lear: the answer is truly dire
t, when it tells no moreand no less than the question requires. So in (ii) only the �rst answer is truly dire
t.(Itali
 form of o�
ially signals a spe
ial intonation; an appropriate 
ontinuation of thesenten
e is but noone really wants to see him there.) [prim. Kadmon 2001: 261�3℄(i) a. A: Who hit you?B: I don't know.b. A: Was Smith o�
ially invited?B: Jones was o�
ially invited.(ii) Was Smith o�
ially invited?a. He was o�
ially invited.b. Everybody was o�
ially invited.
. He was o�
ially invited three months in advan
e.£. He was o�
ially invited. . .Another problem is the fa
t that usually questions are not answered by full senten
es.It is more natural to use short, often one-word responses. Nevertheless, I believe thatthe di�eren
e in a

eptability of answers in (39) and (40) is 
lear enough to be used as a
riterion for determining the fo
us.18Above the set of alternatives was de�ned to in
lude the value that is the a
tual in-terpretation of the fo
us: in (38a), the fo
used name (Frank) refers to Frank and the setof alternatives 
an be e.g. {Frank, John, Leo, Tony}. However, we shall de�ne the termalternative non-re�exively: so John, Leo and Tony are alternatives to Frank, while Frankis not an alternative to himself.
30



2.1 A CROSS-LINGUISTIC PERSPECTIVEProsodi
 and word-order realization of fo
us in SlovenianIn Slovenian the 
orrelation between prosodi
 and pragmati
/sementi
 as-pe
ts of fo
us seems weaker than in English. E.g., it is un
lear whethersome word 
arries stress in the Slovenian translation of the answer in (39
);furthermore, in the translations in (39a) and (39b), where only one word isfo
used, the stress seems to be weaker than in English.19However, the fo
using in�uen
es the word order in Slovenian. In all trans-lations of examples in (38), (39) in (41), the fo
us 
an be found in thesenten
e-last position. Furthermore, (40) shows that senten
e-last elementmust be interpreted as fo
us. Thus, the �rst hypothesis on position of fo
usin Slovenian is that fo
us appears in the senten
e-last position. [
f. Stopar2006℄Asso
iation with fo
usRooth [1996℄ observes that some operators21 are asso
iated with fo
us, i.e.the truth 
onditions and/or presuppositions of a senten
e 
ontaining su
h anoperator are dependent upon the 
hoi
e of fo
us. (Among operators that areasso
iated with fo
us, we �nd adverbs su
h as only, also and even, modalverbs, quanti�
ational adverbs su
h as always, et
.)Examples in (43) show that Slovenian samo `only' is asso
iated with fo
us:(i) the truth 
onditions of senten
es di�er; (ii) senten
es di�er only in fo
uspla
ement.(43) a. Samoonly Janezov sinJohn's jeson pojedelis kosilo.eaten lun
h`Only John's son has eaten the lun
h.'b. Samoonly JanezovJohn's sinson jeis pojedeleaten kosilo.lun
h`Only John's son has eaten the lun
h.'
. Samoonly JanezovJohn's sinson jeis pojedeleaten kosilo.lun
h`Only John's son has eaten the lun
h.'19A
ousti
 measurements fall outside the s
ope of the thesis. Stopar [2006℄ 
laims thatthere are no prosodi
 di�eren
es between senten
es di�ering only in the size of the fo
us(like Slovenian translation of answers in (39))).21In the semanti
 literature term operator is usually reserved for linguisti
 elements,that 
orrespond to operators of the formal language employed for semanti
 analysis. (Fora dis
ussion on what is an operator in a formal language see page 162.)31



2.1 A CROSS-LINGUISTIC PERSPECTIVE(i) The following 
ontext demonstrates that the truth 
onditions of sen-ten
es in (43) di�er. Imagine a group of six 
hildren: John's son and daugh-ter, Mathew's son and daughter and Leo's son and daughter. Assume thatJohn's son, John's daughter and Leo's daughter have eaten the lun
h, butMathew's son, Mathew's daughter and Leo's son have not. Then (43a) and(43
) are false, but (43b) is true.(ii) Based on observation about the alternatives evoked we 
an assumethat in (43a) the fo
us is Janezov sin `John's son' (alternatives are John'sdaughter, Mathew's son and daughter and Leo's son and daughter), in (43b)the fo
us is Janez(ov) `John('s)' (alternatives are Mathew and Leo), and in(43
) the fo
us is son (alternative is daughter).We 
on
lude based on the above examples that in Slovenian, the prosodi
realization of a fo
us 
ontained in the 
omplement of an operator (asso
iatedwith fo
us) depends on whether the fo
us forms the whole 
omplement oronly a its proper subpart. As the examples in (43) show, in the former 
asethe fo
us is not stressed, whereas in the latter 
ase it is. Thus (43a) 
ontainsno stress, in (43b) the word Janezov `John's' is stressed and in (43
) theword sin `son' is stressed.So far we have dealt with fo
us in two 
onstru
tions. In the �rst typethe fo
us is an answer to a question and in the other it is asso
iated to some(non-interrogative) operator. It is 
laimed for English that data of both kinds
an be explained using the same theoreti
al tool, fo
us. Arguments in favorof the hypothesis are the following: (i) the prosodi
 realization of the allegedfo
us is the same in both 
onstru
tions (it is stressed); (ii) the distributionof fo
us in both 
onstru
tions is the same (free); (iii) in both 
onstru
tionsfo
using evokes alternatives. Are these arguments valid also for Slovenian?In Slovenian only the third argument is valid: both in question�answerpairs and in samo `only' senten
es alternatives are evoked. The remainingtwo arguments are not valid. The �rst one be
ause the fo
us as an answerto a question is never stressed and be
ause the presen
e of stress on a fo
usasso
iated with an operator depends on whether the entire 
omplement isfo
used. The se
ond one be
ause the distribution of fo
us depends on the
onstru
tion: answer or asso
iation to an operator. In neither 
ase is the dis-tribution free: on an answer, fo
us must be senten
e �nal, in the asso
iationwith an operator, it 
annot appear outside the 
omplement of the operator.Working de�nition of fo
usKadmon [2001: 261℄ believes �that the intuition that fo
us is the answerto the question being addressed is a basi
 and 
ru
ial one� and therefore32



2.1 A CROSS-LINGUISTIC PERSPECTIVEbelieves in �using question�answer pairs as a 
entral means of identifyingfo
i.� However, Rooth [1996: 276℄ (
iting Rooth [1985℄) 
laims that �evokingalternatives is the general fun
tion of fo
us.� Note that although the authorsdi�er in their view on the essen
e of fo
using, both feel that the basi
 
riterionfor identifying fo
us should be semanti
.We shall follow Rooth and assume that the essential aspe
t of fo
using isevoking alternatives. Fo
us as an answer to the question will be taken as asu�
ient, but not required indi
ator of fo
us.I argue for the above de
ision based on the operators asso
iated withfo
us. The 
riterion of evoking alternatives works both for fo
us as an answerto the question and for fo
us asso
iated with an operator. On 
ontrary the
riterion that the fo
us is an answer to the question obviously does not workfor the latter type of fo
i. (This is not surprising, sin
e the interrogativeoperators are only one of many types of operators.)Imagine the senten
e (43a) with the word order used to answer the ques-tion. In (44) the answer to the question is the whole phrase samo Janezov sin`only John's son' and not only the 
omplement of samo `only', i.e. Janezovsin `John's son', whi
h has above been identi�ed as a fo
us. Bs response in(44) thus 
ontains two fo
i: samo Janezov sin `only John's son' is the (pri-mary) fo
us that answers the question, while Janezov sin `John's son' is the(se
ondary) fo
us asso
iated with the operator samo `only'.(44) A: KdoWho (vse)(all) jeis pojedeleaten kosilo?lun
h?B: KosiloLun
h jeis pojedeleaten [samo[only [Janezov[John's sin℄se
ondary fo
us℄primary fo
us.son℄℄`A: Who has eaten the lun
h?B: Only John's son has eaten the lun
h.'The above working de�nition of fo
us demotes the realizational aspe
tsof fo
us.22 I believe this not to be problemati
, sin
e phonologi
al, prosodi
and word-order realization of fo
us vary too mu
h to be a reliable 
riterionfor identifying fo
i�both 
ross-linguisti
ally and within a single language(this has already been illustrated by Slovenian examples: the realization ofthe �answer� fo
us is di�erent from the realization of the �operator� fo
us.)Even in English the stress gives only partial information about what partof the senten
e is fo
used.23 In other languages, the 
orrelation between fo
usand stress 
an be even weaker. For example, Slavi
 languages are known as22For additional dis
ussion on realization of fo
us in Slovenian see �6.4.23In parti
ular, prosody does not distinguish between narrow and wide fo
us. As dia-33



2.1 A CROSS-LINGUISTIC PERSPECTIVElanguages where the information stru
ture of the dis
ourse is re�e
ted more inword order than in prosody [prim. Stopar 2006℄. Then there are langages thatmark fo
us using (ex
lusively) morphosynta
ti
 means, e.g. Afri
an languageGungbe (Gungbe ⊂ Gbe ⊂ Kwa) marks fo
us using the work w�E. This wordhas a �xed position in the senten
e; the fo
us must move in front of it. (We
an see that this is really the fo
us as is understood in this thesis by observingthat interrogatives obligatorily move into this position as well.) [Aboh 2004℄Contrastive fo
us in SlovenianContrastive fo
us is a type of fo
us whi
h is realized by stressing a word inthe fo
us. Its word-order realization is relatively free.24,25 It is typi
ally usedto reje
t or 
orre
t the previous assertion, (45).(45) A: JanezJohn jeis BojanaBill predstavilintrodu
ed Mariji.Mary.B: Ne,No, tothis ninot res.true. JanezJohn jeis Fran
aFrank predstavilintrodu
e Mariji.Mary.`A: John introdu
ed Bill to Mary.B: No, that's not true. John introdu
ed Frank to Mary.'In English the 
ontrastive stress is used to answer the question. In Slove-nian questions are usually answered using the non-
ontrastive stress (39a)logues in (39b) in (39
) illustrate, in senten
e (38b), where Mary is stressed, the fo
us 
anbe either (i) only the word Mary (narrow fo
us) or (ii) the entire VP introdu
ed Frank toMary (wide fo
us).24The borderline between the stress marking a fo
us and the stress not marking a fo
usis un
lear. Observe e.g. the senten
e (i): in the �rst o

urren
e of the word sladoled `i
e-
ream' the third syllable is stressed; in the se
ond o

urren
e the �rst syllable is stressed.There are 
ontexts where (i) is appropriate. If the speaker knows that the hearer possessesrelevant knowledge about Slovenian diale
ts, the utteran
e 
an be used to 
ommuni
atethat Metka 
omes from Celje. Would it be sensible to 
laim that (i) 
ontains a fo
us? (Ifthis is so, does the set of alternatives 
onsist of all the words for i
e
ream in Sloveniandiale
ts!?(i) MetkaMetka nenot liºeli
k sladoléda,i
e
ream, ampakbut sládoled.i
e
ream25Stopar [2006: 62℄ even 
laims that in a senten
e 
ontaining a transitive verb the 
on-trastive fo
us has a 
ompletely free distribution: he 
laims that the words of the senten
eJanez pi²e pismo `John writes (a) letter' 
an be linearized arbitrarily and that any of them
an be 
ontrastively stressed. Neither myself nor the speakers I've 
onsulted with agreewith the 
laim. Furthermore, Stopar does not 
ite any text 
orpora or experimental datato ba
k up the 
laim. (He argues for similar 
laims based on su
h data.)34



2.1 A CROSS-LINGUISTIC PERSPECTIVEto (39
) on pages 28�29; however, answering with 
ontrastive stress alsoseems to be possible, (46).26(46) A: KogaWho jeis JanezJohn predstavilintrodu
e Mariji?Mary?B: JanezJohn jeis Fran
aFrank predstavilintrodu
e Mariji.Mary.`A: Who did John introdu
e to Mary?B: John introdu
ed Frank to Mary.'SummaryI re
ognize three types of fo
us in Slovenian. What they have in 
ommon isthe semanti
s of alternative. (i) Non-
ontrastive fo
us is an answer to thequestion. It 
an be found at the senten
e-last position. If it forms the entire
onstituent in this position, it is not prosodi
ally prominent. (ii) Contrastivefo
us is used to reje
t the previous assertion. It has no spe
ial word-orderposition and is always prosodi
ally prominent. (iii) Fo
us, asso
iated with anoperator, is 
ontained in the 
omplement of the operator. It is prosodi
allyprominent if it does not form the entire 
omplement.2.1.5 The readings of superlative determinersComparision of senten
es in (47)�(49) shows the di�eren
e in usage andmeaning of the superlative determiner in Slovenian and English. First, Slove-nian senten
es 
ontaining a superlative determiner are grammati
al only ifthe senten
e-last 
onstituent (or an embedded 
onstituent) is interpreted asfo
used, 
f. (47) and (48). Se
ond, the meaning of English senten
e (49)di�ers from the meaning of the Slovenian senten
e (48a), although it is itsword-by-word translation.(47) * Najve£most ljudipeople pijedrink pivo.beer(48) a. Najve£most ljudipeople pijedrink pivo.beer`The plurality of people is drinking beer.'26Some speakers a

ept Bs answer in (46) only as an answer to the retori
al questionJanez je koga predstavil Mariji? `John introdu
ed who to Mary?'.35



2.1 A CROSS-LINGUISTIC PERSPECTIVEb. Najve£most ljudipeople pivobeer pije.drink`What the plurality of people is doing with the beer is drinkit.'
. Najve£most ljudipeople pijedrink pivobeer za ²ankombehind bar.`The plurality of people is drinking beer at the bar.'£. Pivobeer pijedrink najve£most ²tudentovstudents zadnjegalast letnika.year`The plurality of students drinking beer is in their �nal year.'(49) Most people are drinking beer.The words marked as fo
used in (48) 
an fun
tion as answers to questions,(50). We have 
on
luded in �2.1.4 that this is a su�
ient 
ondition to analyzethem as fo
i. (Later we will dis
uss the alternatives evoked.)(50) a. A: Kajwhat pijejodrink ljudje?peopleB: Najve£most jihthem pijedrink pivo,beer nekajsome pabut tudialso vino,wine viskiwhisky inandvodko.vodka`A: What are the people drinking?B: The plurality of them is drinking beer; some are drinkingwine, whisky or vodka.'b. A: Kajwhat po£nejodo ljudjepeople swith pivom?beerB: Najve£most jihthem gahim pije,drink nekaterisome gahim to£ijo,pour spetagain drugiotherpolivajo.spill`A: What are the people doing with the beer?B: The plurality of them is drinking it; some are pouring it,the others spilling.'
. A: Kjewhere pijejodrink ljudjepeople pivo?beer
36



2.1 A CROSS-LINGUISTIC PERSPECTIVEB: Najve£most jihthem gahim pijedrink za ²ankom,behind bar nekaterisome zabehindmizo,table spetagain drugiother predbefore gostilno.pub`A: Where are the people drinking beer?B: The plurality of them is drinking it at the bar; some drinkit at the table, the others in front of the pub.'£. A: Najve£most ²tudentovstudents kateregawhi
h letnikayear pijedrink pivo?beerB: Pivobeer pijedrink najve£most ²tudentovstudents zadnjegalast letnika.year`A: The plurality of students from whi
h year is drinking beer?B: Final.'Let us des
ribe the meanings of these senten
es 
ontaining superlativedeterminers. We stard with English most, sin
e its meaning is simpler todes
ribe. (49) is true in every situation where more than half of the peopleare drinking beer. An example situation is illustrated using the pie-
hart in(51).(We assume that the set of relevant people is given by 
ontext. So sen-ten
es in (48)�(49) are not about all the people in the world; they are onlyabout the people determined by the 
ontext. To determine the truth 
ondi-tions, we must only observe the 
ontextually relevant people, say the peoplein the pub.)(51)
qqqqqqqqqqqq

beer drinkersthe others
The truth 
onditions of a Slovenian senten
e 
ontaining the SD najve£depend on the identity of the fo
used 
onstituent. Najve£ is asso
iated withfo
us. Senten
e (48a) je is true in every 
ontext where the number of peo-ple drinking beer is greater than the number of people drinking some other
ontextually relevant beverage. Cru
ially, ea
h of these beverages must be37



2.1 A CROSS-LINGUISTIC PERSPECTIVE
onsidered separately. It is not ne
essary that the number of people drink-ing beer is greater than the number of people who are drinking anythingbut beer. It su�
es that for any alternative beverage, the number of peopledrinking beer is greater than the number of people drinking the alternativebeverage. Pie-
hart in (52) illustrates a situation where the relevant drinksare beer, wien, vodka and whisky. Senten
e (48a) is true in this 
ontext,sin
e the largest 
hunk of the pie 
orresponds to beer.(52) ::::::::::::

������������

qqqqqqqqqqqq

vodka
beerwhiskywine

(48
) and (48a) di�er in two ways. (i) Whi
h subset of the people is being
onsidered: in (48a) the people who are drinking, in (48
) the people whoare drinking beer; in general, the individuals that are doing whatever thenon-fo
used part of the senten
e asserts. (ii) How is this subset being parti-tioned: in (48a) people are grouped with respe
t to what they are drinking;in (48
) with respe
t to where the event takes pla
e; in general, the subset ispartitioned a

ording to the fo
us. So (48
) asserts that the number of peo-ple drinking at the bar, surpasses the number of people drinking anywhereelse (at the table, in front of the pub).The same is true for (48b). Here people who are doing something withthe beer are 
onsidered; they are partitioned into those drinking it, pouringit, spilling it, et
. The senten
e asserts that the number of people drinkingbeer is greater than the number of people pouring it, and also greater thanthe number of people spilling it.At �rst sight, (48£) is weird. To determine whether it is true, it does notsu�
e to observe the �nal-year students. (In traditional terms, this meansthat najve£ is not 
onservative�many people might thus 
laim it is not adeterminer at all.) Also the other students must be taken into a

ount. How-ever, the truth 
onditions of the senten
e 
an be determined using exa
tly thesame method as used for the other senten
es in (48). The group of individualswe should 
onsider is the group of all individuals satisfying the assertion ofthe non-fo
used part of the senten
e, i.e. the groups of all students drinkingbeer. This group is then partitioned a

ording to the fo
us, i.e. by years.38



2.1 A CROSS-LINGUISTIC PERSPECTIVEThe senten
e asserts that the number of last-year students drinking beer, isgreater that the number of �rst-year students drinking beer, greater than thenumber of se
ond-year students drinking beer, et
.An important di�eren
e between English and Slovenian senten
es 
on-taining an SD is that in English the whole 
ontextually determined group ofindividuals is 
onsidered, whereas in Slovenian the group being 
onsidered isnarrowed to the individuals ful�lling the 
onditions of the non-fo
used partof the senten
e.There is also a pragmati
 di�eren
e between the usage of SDs in Englishand Slovenian. English senten
es 
ontaining an SD 
an be used �out ofthe blue�, i.e. without some appropriate 
ontext or a possibility of 
ontext-adjustment. It might not be wrong to 
laim that they 
an be useful for a �rstdes
ription of a situation. So, an inspe
tor 
an enter a hospital and utter(53).(53) Hey, what's the matter here? Most people are drinking beer.On 
ontrary, a Slovenian senten
e 
ontaining najve£ 
annot be used fora �rst des
ription. If an inspe
tor 
omes to a hospital in Slovenia and utters(54), the listener must adjust the 
ontext. The senten
e is being understoodas presupposing that some drinks are not being drunk enough in the hospital,and the listener automati
ally starts �guring out whi
h drinks this 
ould be.(54) Tukajhere jeis nekajsomething narobe.wrong. Najve£most ljudipeople pijedrink pivo.beer`Something's wrong here. The plurality of people is drinking beer.'The pretheoreti
al generalization about truth 
onditions of senten
es 
on-taining an SD is therefore the following.In English, a senten
e 
ontaining an SD is true i� the number of indi-viduals parti
ipated in the des
ribed event is greater than the number of allother individuals (referred to by the NP). Sin
e we 
ompare the size of somegroup of individuals to the size of the group of all other relevant individuals,we shall say that the English SD most has the majority reading. (Most willbe 
alled a majority superlative deteminer (MSD).)In Slovenian the truth of the senten
e 
ontaining an SD is determinedas follows. The set of all individuals satisfying the 
onditions imposed bythe non-fo
used part of the senten
e is partitioned with respe
t to the fo
us(so groups are the fo
us and its alternatives). The senten
e is true i� thegroup of the individuals 
orresponding to the fo
us is the most numerous ofall these groups. Sin
e the 
omparision is made to ea
h of the alternative39



2.1 A CROSS-LINGUISTIC PERSPECTIVEgroups separately, we shall say that the Slovenian most has the pluralityreading.27 (Najve£ will be 
alled a plurality superlative deteminer (PSD).)Above we have des
ribed two readings an SD 
an have: the English-likemajority reading and the Slovenian-like plurality reading. Can both readingsbe found in a single language?In Slovenian the SD 
annot have the majority reading. It is impossibleto des
ribe a situation illustrated in (51) using a senten
e 
ontaining (only)najve£. To des
ribe su
h a situation (55) 
ontaining ve£ina must be used.(55) Ve£inamajority ljudipeople pijedrink pivo.beer`Most of the people are drinking beer.'English SD 
annot have the plurality reading.28 Fo
using in a senten
elike (49) does not 
hange the truth 
onditions. In fun
tions 
ontrastively, i.e.the senten
e with a fo
us 
an be used to reje
t the previous assertion, (56).(56) A: Most people are drinking wine.B: No, most people are drinking beer.German illustrates that the answer to the above question is neverthelesspositive. (57a) has the majority reading illustrated in (51), whereas (57b)has the plurality reading illustrated in (52).(57) a. Die meisten Leute trinken Bier.`Most people are drinking beer..'b. Die meisten Leute trinken Bier.`The plurality of people is drinking beer.'There is another usage of the SD najve£ in Slovenian, illustrated in 2.1.5.2.1.5 
an be paraphrased as (58a). Also synonymous is (58b) (in one of itsreadings). In this reading, (58
) is an appropriate 
ontinuation of 2.1.5.27It is interesting to note that in Slovenian in a situation where only one alternativeto the fo
us (asso
iated to the SD) exists, the speakers judge the senten
e to be lessa

eptable. Why this is so remains a mystery. At �rst sight one might assume that thishas to do with the fa
t that there is dual in Slovenian and guess that fo
using shouldpartition the individuals into a �plural� number of groups, so at least two in English andat least three in Slovenian. However, this 
annot be 
orre
t, sin
e in the Primorska diale
t,where there is no dual, the above-mentioned requirement on more than one alternativeremains.28A
tually, the 
laim only holds for Standard English, sin
e for some speakers the SDthe most has the plurality reading, see �2.3.1.40



2.2 THE TRUTH CONDITIONS(58) LojzekLeo naon testutest ninot is dosegela
hieve ravnoexa
tly najve£most to£k.points`Leo hasn't a
hieved a good s
ore at the test.'a. LojzekLeo naon testutest ninot is dosegelrea
h velikomany to£k.points`Leo hasn't rea
hed a good s
ore at the test.'b. LojzekLeo naon testutest ninot is dosegelrea
h preve£too many to£k.points`Leo hasn't rea
hed a good s
ore at the test. (or: Leo hasn't gottoo many points at the test.)'
. . . . pravzaprava
tually ninot is dosegelrea
h skorajalmost nobene.none`. . . a
tually he s
ored almost zero.'Sin
e senten
e �although it 
ontains a superlative�does not have asuperlative meaning, we shall 
all this reading non-superlative. The non-superlative usage of an SD is parallel to the non-superlative usage of a su-perlative adje
tive (SA), illustrated in (59).(59) LojzekLeo ninot is najbolj bisterthe most 
lever (fant).(boy)Leo is not the 
leverest (boy).a. LojzekLeo ninot is bister
lever (fant).(boy)`Leo is not 
lever.'b. LojzekLeo ninot is preve£too bister
lever (fant).(boy)`Leo is not very 
lever. (or: Leo is not too 
lever.)'
. . . . pravzaprava
tually jeis karparti
le nekolikosomewhat omejen.retarded`. . . a
tually he's a bit retarded.'2.2 The truth 
onditionsIn this se
tion the truth 
onditions for senten
es 
ontaining DDs and SDswill be formalized and then 
ompared with one another.
41



2.2 THE TRUTH CONDITIONSIn this thesis the truth 
onditions shall be formalized using a spe
ial for-mal language 
alled L∗ (read `l star');29 L∗ will be introdu
ed in �2.2.1. (Theformal de�nition will be postponed until � 4.1.1.) Then we start investigat-ing the truth 
onditions: in �4.1.1 for DDs, in �2.2.3 for MSDs (like Englishmost) and in �2.2.4 for PSDs (like Slovenian najve£). In �2.2.5 these truth
onditions will be 
ompared to one another.2.2.1 Formal language L∗At �rst sight, L∗ is similar to ordinary �rst-order predi
ate logi
 (FOL).The di�eren
e is that in L∗ the variables do not stand for obje
ts but forgroups of obje
ts. Nevertheless, L∗ is not an ordinary plural logi
, whi
h ingeneral allows for non-distributive predi
ates�in L∗, almost all predi
atesare distributive. There are only two ex
eptional predi
ates: #, 
ounting theobje
ts in a group, and the overlap predi
ate ≬. Below all the symbols usedin L∗ are listed and their meaning is informally des
ribed. (The rules ofinterpretation will be given in �4.1.1.)
• Conne
tives: ∧ `and' is the 
onjun
tion, ∨ `or' is the disjun
tion, ¬`not' is the negation and ⇒ is the material impli
ation.
• Obje
tual variables of various types (sorts). In this subse
tion, only theindividual variables will be used (x, y, et
.). In L∗ obje
tual variablesare plural, i.e. variables stand for groups of obje
ts.∗
• Numeri
al variables stand for positive integers (1, 2, 3, . . . ).30 and aretreated as singular variables.
• Existential quanti�er ∃. If φ is a formula then ∃x : φ means that thereis an x su
h that ∃x : φ is true. (The meaning of the universal quanti�er
∀ is de�ned standardly by ∀x : φ

def∼ ¬∃x : ¬φ.)
• Individual predi
ates. In this se
tion these will be used to representthe lexi
al meaning of various open synta
ti
 
ategories: mother(x),29The name of the formal language is inherited from its prede
essor, originally de�nedin Law and Ludlow [1985℄ and later dis
ussed in Ludlow [1995, 2002℄.300 is not a positive integer.

∗In the thesis the term individual variables refers to a type of obje
tual variables. Thisterminologi
al de
ision is based on the usage of the term obje
tual in Ludlow [1995℄, whereobje
tual variables/quanti�ers are opposed to substitutional variables/quanti�ers. In thisthesis, the latter 
orrespond to numeri
al variables and quanti�ers over these.42



2.2 THE TRUTH CONDITIONSlun
h(z), good(z), 
ook(x, z).31 In general examples they will be de-noted by 
apitals A, B, et
.) Let all individual predi
ates be distribu-tive: intuitively this means that if A(x) is true for some group of obje
ts
x, then A(y) is true for every obje
t y in group x, and vi
e versa. (Sin
eall obje
tual variables are plural, the terminology shall be intentionallymisused: if something is true for a group of obje
ts y of 
ardinality 1,we shall say that this is true for the obje
t y. Another terminologi
al
onvention: if for some x A(x) is true, we shall say that x is A.)
• Predi
ate # 
ounts the obje
ts in a group. The atomi
 formula quant(5, x)is true i� x is a group of �ve obje
ts.
• The overlap predi
ate ≬. The atomi
 formula x ≬ y, where x and y aregroups of obje
ts, is true i� x and y have at least one 
ommon member.(We shall denote the negation of ≬ by ≍. The atomi
 formula x ≍ y istrue i� x and y do not have any 
ommon members.It is trivial to see that predi
ates # and ≬ are not distributive. If x has nmembers (for some positive integer n) it does not follow that every memberof x has n members�ex
ept for n = 1 this is a
tually never the 
ase. Next,it does not follow from x ≬ y `x and y overlap' that for every member x′ of xand every member y′ of y, x′ ≬ y′ is true.The equality predi
ate (=) will not be used. Note that if the size of xand y is 1, equality (=) and overlap (≬) are synonymous.The meaning of the existential quanti�er ∃ is standard and simple. (60)means that there is a group of obje
ts su
h that φ is true. However, oneshould be 
areful when intuitively evaluating the meaning of 
onstru
tionsusing the universal quanti�er ∀. Contrary to standard plural logi
 (61) doesnot mean that, for every group of obje
ts, it holds that φ is true for everyobje
t of the group. By de�nition, (61) is synonymous to (62) and thereforemeans that it is not true that there is a group of obje
ts su
h that φ wasfalse for every obje
t of this group. This is of 
ourse equivalent to the 
laimthat, in every group of obje
ts, φ is true for at least one obje
t of the group.(60) ∃x : φ(61) ∀x : φ(62) ¬∃x : ¬φThese properties be
ome interesting only if # or ≬ o

ur in a formula.(63) and (64), where have the same meaning as if used in FOL. (63): if a31The above representations of lexi
al meanings of nouns, verbs and adje
tives are sim-pli�
ations, see the rest of the se
tion and �5.2.1.43



2.2 THE TRUTH CONDITIONSgroup of obje
ts exists su
h that all of them are As then a single obje
t that is
A also exists; vi
e versa, if an obje
t that is A exists, then a group of obje
ts(in general, the size of the group is 1) exists su
h that all its members are
As. (64): assume that is every group of obje
ts at least one obje
t is A; thisis also true of all groups of 
ardinality 1, therefore every obje
t is an A. Vi
eversa, if every obje
t is an A, then in every group of obje
ts all obje
ts are
As, so it's true that at least one of them is an A.(63) ∃x : A(x)(64) ∀x : A(x)Next we illustrate how predi
ate # is used in the analysis of (65a). At�rst sight it seems that the truth 
onditions of this senten
e 
an be repre-sented as in (65b). However, (65b) is not an L∗ formula. L∗ does not in
lude
onstants,32 i.e. symbols �naming� the elements of the domain of interpre-tation, therefore the usage of numeri
 
onstant 5 is illegal. In L∗, 
ardinalnumerals will be represented using one-pla
e predi
ates over numeri
al vari-ables. Thus, the truth 
onditions of (65a) should be written as in (65
). (Weshall nevertheless be using formulas like (65b), when 
larity will be of greaterimportan
e than pre
iseness.)(65) a. Five boys run.b. ∃x : boy(x) ∧#(5, x) ∧ run(x)There is an x su
h that: the members of x are boys; x has 5 members; themembers of x run.
. ∃x : boy(x) ∧ (∃n : 5(n) ∧#(n, x)) ∧ run(x)There is an x su
h that: the members of x are boys; there is a positive integer

n su
h that n is 5 and that x has n members; the members of x run.Note that, being pre
ise, (65
) does not represent the exa
t truth 
ondi-tions of (65a). Our linguisti
 intuition tells us that (65a) is about exa
tly�ve boys, whereas (65
) is true i� the numbers of running boys is at least�ve. (The formula asserts something about some �ve boys and tells nothingabout the others.) The debate in the semanti
 literature on whi
h meaningis more basi
�exa
tly or at least�is an old one. The properties of L∗ for
eme to join the (majority) view that the at least meaning is more basi
 (fordis
ussion see Keenan and Stavi [1986℄, Ionin and Matushansky [2006℄). I
annot see how the exa
tly meaning 
ould be formalized in L∗ in a simpleway. Note that the at least has arisen although both 
ardinal numerals andpredi
ate # are understood in the exa
tly meaning (5(n) means that n = 532L∗ has no fun
tion symbols at all. 44



2.2 THE TRUTH CONDITIONSand quant(n, x) means that the 
ardinality of x is exa
tly n.) I believe thatthe exa
tly meaning arises through intera
tion of the at least meaning andsome other fa
tors, perhaps fo
using.The usage of the overlap predi
ate ≬ will be pra
ti
ally illustrated in thefollowing subse
tions.In mathemati
al logi
, bra
keting 
onventions are usually adopted forreasons of 
larity. Usually the bra
keting 
onvention is su
h that quanti�ershave a higher pre
eden
e than 
onne
tives. Thus under the usual 
onven-tion the quanti�er ∃x in (65b) has s
ope over the atomi
 formula boy(x).Consequently, (65b) is not a 
losed formula33 and is logi
ally equivalent to(66). In L∗ we adopt the 
ontrary 
onvention, that (more-than-one-pla
e)
onne
tives have a higher priority than quanti�ers. So, by the L∗ 
onven-tion, then quanti�er ∃x in (65b) s
opes over the rest of the formula; thus,(65b) is logi
ally equivalent to (67) and therefore 
losed.(66) (∃x : boy(x)) ∧#(5, x) ∧ run(x)(67) ∃x : (boy(x) ∧#(5, x) ∧ run(x))In L∗, the standard 
onvention on the interpretation of free variables willalso be modi�ed. In logi
 formula φ 
ontaining free variables x1, . . . , xn isusually intepreted as being universally 
losed, ∀x1 . . .∀xn : φ. The new 
on-vention on interpretation of free variables will be motivated and introdu
edin �4.4. (The 
onvention will allow us to represent all linguisti
ally relevantformulas without expli
itely using the quanti�er symbols.) Until that se
tion,only 
losed formulas will be used in the dis
ussion.Event semanti
sAbove we have illustrated L∗ language using only one type of obje
tual vari-ables: individual variables, whi
h range over persons, animals, (abstra
t)obje
ts, et
. In general we shall use more types (sorts) of obje
tual vari-ables, all of them treated as plural. In parti
ular, event variables (e, f , et
.)and property variables will be used.∗ In this se
tion we shall illustrate theusage of event variables in so-
alled (neo)davidsonian event semanti
s [seeHerburger 2000, Larson and Segal 1995℄; the usage of property variables willbe illustrated in 
hapter 5.33In formula ∀x : φ (∃x : φ), φ is the s
ope of the quanti�er ∀x (∃x). An o

uren
e of thevariable x is bound i� it is 
ontained in within the s
ope if a quanti�er ∀x or ∃x; otherwiseit is free. The variably x is free in a formula φ if it has at least one free o

uren
e in φ.Formula φ is 
losed if it 
ontains no free variables.
∗As far as I know, the 
on
ept of property variables (as used in this dissertation) isnovel. 45



2.2 THE TRUTH CONDITIONS(Neo)davidsonian approa
h to de
omposition of the meaning of verbsassumes that senten
es des
ribe events (the term event is to be interpretedin a wide sense whi
h also in
ludes states; Herburger [
f. 2000℄). Insteadof representing the (simpli�ed) truth 
onditions of (68a) by using a two-pla
e predi
ate imitate, we break down the meaning of this predi
ate intothree 
omponents and say that (68a) des
ribes an event of imitation whi
his performed by Moºek [moZek℄ and whose theme is a mou�on. Thus, themeaning of a lexi
al predi
ate has been de
omposed by using theta-roles(agent, theme, experien
er, et
.).(68) a. Moºek is imitating a mou�on.b. ∃x : moºek(x) ∧ ∃y : mou�on(y) ∧ imitate(x, y)
. ∃x : moºek(x)∧∃y : mou�on(y)∧∃e : imitation(e)∧ agent(e, x)∧theme(e, y)When event semanti
s will not be 
ru
ial for the dis
ussion, we shallnevertheless use the shorter representation (68b) using more-pla
e predi
ates.Furthermore, the representation will often be simpli�ed by using predi
atesinstead of variables in argument positions: (68b) and (68
) will be shortenedto (69a) and (69b), respe
tively.(69) a. imitate(moºek,mou�on)b. ∃e : imitation(e) ∧ agent(e,moºek) ∧ theme(e,mou�on)I also follow Herburger [2000℄ in treating adverbial modi�
ation (as in(70)) using a predi
ate over events, (70) (example from Herburger [2000℄).On this view, adverbial modi�
ation is also assigned a theta-role (in a widesense; following Starke [2001℄ we will 
all the 
lassi
al theta-role, subsumingonly the arguments of a verb, an argumental theta-role.)(70) a. Brutus stabbed Caesar in the ba
k with a knife.b. ∃x : brutus(x) ∧ ∃y : 
aesar(y) ∧ ∃e : stabbing(e) ∧ agent(e, x) ∧theme(e, y) ∧ in-the-ba
k(e) ∧ with-a-knife(e)2.2.2 De�nite determinerFollowing Ludlow [1995℄, we take Russell's [1905℄ analysis of DDs as a startingpoint for representing the (universal) meaning of DDs in L∗. Russell 
laimsthat (71a) is interpreted as in (71b), whi
h translates to FOL as (71
). Thegeneri
 Russellian s
hema34 for the senten
es of the type (71) is given in (72).34In s
hemata, the following mnemoni
s will be used: S for the subje
t, V for the verb,O for the obje
t. These mnemoni
s will be used as words in the senten
e-s
hemas. Typi
al46



2.2 THE TRUTH CONDITIONS(71) a. The father of Charles II was exe
uted.b. �It is not always false of x that x begat Charles II and that x wasexe
uted and that �if y begat Charles II, y is identi
al with x� isalways true of y.� [Russell 1905℄
. ∃x : begat-
harles-II(x) ∧ was-exe
uted(x) ∧
(∀y : begat-
harles-II(y)⇒ y = x) (in FOL)(72) a. The S Vs.b. ∃x : S(x) ∧ V (x) ∧ (∀y : S(y)⇒ y = x) (in FOL)There is an x, su
h that the following is true. x is an S, x Vs and for every
y it is the 
ase that if y is an S then y equals x.(73) gives two logi
ally equivalent L∗ versions of the Russellian DD s
heme.(73a) is 
loser to the original wording; this is also the formula that will beused in 
hapter 5. (73b) will be used in �2.2.5, sin
e I believe that it makesit easier to understand.(73) a. ∃x : S(x) ∧ V (x) ∧ (∀y : S(y)⇒ y ≬ x)There is a group of individuals x su
h that the following is true. Everymember of x is an S. Every member of x Vs. Every group of individuals yhas a member, su
h that: if this member is an S, it overlaps with x.b. ∃x : S(x) ∧ V (x) ∧ ¬(∃y : S(y) ∧ y ≍ x)There is a group of individuals x su
h that the following is true. Everymember of x is an S. Every member of x Vs. It is not the 
ase that thereis a group of individuals y, su
h that: all members of y are Ss and y and xhave no 
ommon members.The meanings of the formulas in (73) are not exa
tly the same as themeaning of (72b). (72b) represents the truth 
onditions of a senten
e wherethe 
omplement of the DD the is singular, whereas the formulas in (73) areunspe
i�ed with respe
t for number: they 
an be true regardless of how manySs exist in a given 
ontext (x must be the group of all Ss). The di�eren
ebetween the de�nite DPs with 
omplements of various number will not bedealt with in the thesis.2.2.3 Majority superlative determinersAn important empiri
al motivation for adopting L∗ as a level of semanti
representation is that using L∗ it is possible to represent the meanings of En-glish senten
es 
ontaining the SD most. In FOL, this is impossible [Barwiseand Cooper 1981℄.examples are: Ss Vs an O and Ss V an O. Fo
using will be marked by underlining thefo
used predi
ate. 47



2.2 THE TRUTH CONDITIONSThe representation is given in (74). Note that it is 
ru
ial that the samenumeri
 variable (n) is used in both atomi
 formulas of #, #(n, x) and
#(n, y). Both o

uren
es of n are bound by a single quanti�er, ∃n.(74) a. Most pigs are eating.b. ∃n : ∃x : pig(x) ∧#(n, x) ∧ eat(x) ∧

¬(∃y : pig(y) ∧#(n, y) ∧ y ≍ x)There is a positive integer n, su
h that the following is true. There is a groupof individuals x su
h that the following is true. Every member of x is a pig;
x has n members; every member of x is eating; it is not the 
ase that thereis a group of indivuduals y su
h that: every member of y is a pig, y has nmembers and y and x have no 
ommon members.Let us show that (74b) really des
ribes the truth 
onditions of (74a)by using the 
ontext given by (76). Formula (74b) will be true if we 
an�nd a positive integer n su
h that the (74b)'s subformula (75) (where ∃nis removed) is true. For (75) to be true, a group of individuals x of size nmust exist su
h that the following three 
onditions are satis�ed. First, everymember of x must be a pig. Se
ond, every member of x must be eating.Third, it must be impossible to �nd a group of pigs y of size n, disjoint with

x. In a 
ontext illustrated in �gure (76b) su
h a positive integer n 
an befound, a good 
hoi
e being the number of pigs that are eating, i.e. 5. The�rst two 
onditions for the truth of (75) are thereby automati
ally satis�ed.The third 
ondition is also satis�ed: we have 
hosen an n greater that halfthe number of the pigs, so a group of pigs y of size n disjoint with x 
annotexist. In the 
ontext of �gure (76b) the variable x takes �ve values, so thereare only four value remaining for y. It is thus impossible to �nd �ve pigsdi�erent from the pigs in x, so the third 
ondition on the truth of (75) issatis�ed, making (75) and 
onsequently (74b) true.(75) ∃x : pig(x) ∧#(n, x) ∧ eat(x) ∧
¬(∃y : pig(y) ∧#(n, y) ∧ y ≍ x)Next let us show why (74b) is false in the 
ontext given in (77). Wehave to show that for every 
hoi
e of n, (75) is false. If n greater than thenumber of the pigs that are eating is 
hosen, (75) is false sin
e no group xof size n 
an be found su
h that all its members are pigs that are eating.If n is less than or equal to the number of the pigs that are eating, we hitanother problem. Sin
e the number of pigs that are eating is less than orequal to the number of pigs that are not eating, then we 
an �nd another

n pigs for any su
h n. (It is also true that the entire group 
an be 
hosenamong the pigs that are not eating.) The third 
ondition on the truth of48



2.2 THE TRUTH CONDITIONS(76) a. Context: Five out of nine pigs are eatingb. eatingeatingeatingeatingeating
∃x : #(5, x) not eatingnot eatingnot eatingnot eating

¬∃y : #(5, y)
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pigs non-pigs(75) is therefore not satis�ed, sin
e this its requirement is exa
tly opposite.We have therefore shown that an appropriate n 
annot be 
hosen: if x isgreater that the number of the eating pigs, the �rst two 
onditions are notmet, otherwise the third one. Sin
e an appropriate n 
annot be 
hosen (74b)in false in (77).(77) a. Context: Five out of twelve pigs are eatingb. eatingeatingeatingeatingeating

∃x : #(5, x) not eatingnot eatingnot eatingnot eatingnot eating
∃y : #(5, y)not eatingnot eating_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
pigs non-pigsThe MSD s
hema we shall use for 
omparision in �2.2.5 is given in (78b).36The dis
ussion in 
hapter 5 will be based on the logi
ally equivalent formula(78
).36If we had in
luded ¬V (y) into the s
ope of ∃y, as in (i), we would get the same truth
onditions. The 
hoi
e of (78b) over (i) is based on two fa
tors: (i) it makes the formulasfor DD the and MSD most similar, see �2.2.5; (ii) the synta
ti
 derivation of the formula,see 
hapter 5.(i) ∃n : ∃x : S(x) ∧#(n, x) ∧ V (x) ∧

¬(∃y : S(y) ∧#(n, y) ∧ ¬V (y) ∧ ∧y ≍ x)49



2.2 THE TRUTH CONDITIONS(78) a. Most Ss V.b. ∃n : ∃x : S(x) ∧#(n, x) ∧ V (x) ∧
¬(∃y : S(y) ∧#(n, y) ∧ y ≍ x)There is a positive integer n su
h that the following is true. There is a groupof individuals su
h that the following is true. Every member of x is an S; xhas n members; every member of x Vs; it is not the 
ase that there is a groupof individuals y su
h that: every member of y is an S, y has n members and
y and y are disjoint.
. ∃n : ∃x : S(x) ∧#(n, x) ∧ V (x) ∧
(∀y : ¬(S(y) ∧#(n, y)) ∨ y ≬ x)There is a positive integer n su
h that the following is true. There is a groupof individuals su
h that the following is true. Every member of x is an S; xhas n members; every member of x Vs; for every group of individuals y thefollowing is true: if every member of y is an S and y has n members, then yand x overlap.2.2.4 Plurality superlative determinerIn �2.1 the meaning of Slovenian senten
es 
ontaining the SD najve£ hasbeen des
ribed informally. We have shown that su
h senten
es 
annot havethe majority reading, but only the plurality reading. Thus, the meaning ofthe senten
e najve£ Sjev Vja `the plurality of Ss V' 
annot be representedusing the formula (78b) that was used for English MSD most.All Slovenian senten
es with the SD najve£ 
ontain fo
us. In this se
tionthe meanings of these senten
es will be represented without trying to �gureout, whi
h part of the meaning stems from the SD and whi
h part from thefo
us. This will su�
e for the purpuse of this 
hapter: the predi
tion we shalldedu
e in �2.2.5 will be based on the 
omparision of the truth 
onditions only,not on the internal analysis of the senten
es.We shall deal with fo
us in detail in �4.5. For this 
hapter the onlyimportant aspe
t of fo
using is that it evokes the alternatives to the fo
used
onstituent. This will be formalized using se
ond-order quanti�
ation, asillustrated in (79b) and s
hematized in (80b).It is 
ru
ial in (79b) and (80b) that the same numeri
 variable (n) boundby a single existential quanti�er (∃n) o

urs in both atomi
 formulas withpredi
ate #, #(n, x) and #(n, x′).(79) a. Najve£most fantkovboys serefl jeis igraloplay zwith avtomobil£ki.toy-
ars`The plurality of boys was playing with toy-
ars.'50



2.2 THE TRUTH CONDITIONSb. ∃n : ∃x : boy(x) ∧#(n, x) ∧
∃y : toy-
ar(y) ∧ play-with(x, y) ∧
¬(∃P : Alternative(toy-
ar, P ) ∧
∃x′ : boy(x′) ∧#(n, x′) ∧
∃y′ : P (y′) ∧ play-with(x′, y′))There is a positive integer n su
h that the following is true. There is a groupof boys x of size n su
h that there is a group of toy-
ars y su
h that themembers of x play with the members of y. And it is not the 
ase that thereexists an alternative (toy) P to toy-
ars su
h that: there is a group x′ ofboys of size n su
h that there is a group y of P s su
h that the members of
x′ play with the members of y′.(80) a. Najve£most SjevSs VjaV O.an O.`The plurality of Ss V an O.'b. ∃n : ∃x : S(x) ∧#(n, x) ∧ ∃y : O(y) ∧ V (x, y) ∧
¬(∃P : Alternative(O,P ) ∧
∃x′ : S(x′) ∧#(n, x′) ∧ ∃y′ : P (y′) ∧ V (x′, y′))There is a positive integer n su
h that the following is true. There is a groupof Ss x of size n su
h that there is a group of Os y su
h that the members of
x V the members of ys. And it is not the 
ase that there exists an alternative
P to O su
h that: there is a group x′ of Ss of size n su
h that there is agroup y of P s su
h that the members of x′ V the members of y′.In the above formulas the se
ond-order predi
ate Alternative was used.Its �rst argument is the fo
used predi
ate, the other one a predi
ate variable.Let the atomi
 formula Alternative(Z, P ) be true i� P is some 
ontextuallydetermined alternative to predi
ate Z; let the predi
ate Alternative be ir-re�exive. So Alternative(toy-
ar, P ) is true i� P is e.g. some other toy: atoy-house, a doll, et
.From what we've said above it seems that in order to represent the mean-ing of a senten
e 
ontaining a PSD, L∗ language has to be extended into somevariety of se
ond-order logi
. However, this is not the 
ase: in �4.5 fo
us 
on-stru
tions will be analyzed without using se
ond-order logi
. In this 
hapterthe details of the analysis are not important. The only thing that will be
ru
ial is the fa
t that the truth 
onditions of Slovenian senten
es with theSD najve£ are di�erent from the truth 
onditions of English senten
es withthe SD most, sin
e the 
ross-linguisti
 predi
tion of �2.3 will be based uponthis di�eren
e.
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2.2 THE TRUTH CONDITIONS2.2.5 Comparision of the representationsIn previous subse
tions the s
hemata for DDs, MSDs and PSDs had beenwritten in L∗ language. The �nal versions of representations are repeated in(81)�(83).(81) a. The S Vs. / The Ss V. (DD)b. ∃x : S(x) ∧ V (x) ∧ ¬(∃y : S(y) ∧ y ≍ x)(82) a. Most Ss V. (MSD)b. ∃n : ∃x : S(x) ∧#(n, x) ∧ V (x) ∧ ¬(∃y : S(y) ∧#(n, y) ∧ y ≍ x)(83) a. Najve£most SjevSs VjaV O.an O (PSD)b. ∃n : ∃x : S(x) ∧#(n, x) ∧ ∃y : O(y) ∧ V (x, y) ∧
¬(∃P : Alternative(O,P ) ∧
∃x′ : S(x′) ∧#(n, x′) ∧ ∃y′ : P (y′) ∧ V (x′, y′))The odd one out is the formula (83) for PSDs. (i) It uses se
ond-orderlogi
 (it 
ontains a se
ond-order variable P , a se
ond-order quanti�er ∃P anda se
ond-order predi
ate Alternative. (ii) It does not use the disjointnesspredi
ate ≍. (iii) All lexi
al predi
ates o

ur twi
e in the formula. (In (81)and (82), only the predi
ate 
orresponding to the determiner's 
omplemento

urs twi
e; the predi
ate 
orresponding to the VP o

urs only on
e.)Let us 
all the pattern in (84) a de�niteness pattern. (An empty sequen
eof symbols 
an 
orrespond to the dots in a 
on
rete formula.) Formulas forthe DD (81b) and the MSD (82b) 
onform to the de�niteness pattern, whilethe formula for the PSD (83b) does not.(84) . . .∃x : S(x) ∧ . . . ∧ ¬(∃y : S(y) ∧ . . . ∧ y ≍ x)(82b) di�ers from (81b) in 
onstraining the 
ardinality of x and y, namelythe 
ardinality of both has to be n. (So, x and y �have the same size� in(82b).) The 
ardinality of x and y in (81b) is not expli
itely 
onstrained.(So, x and y 
an �have di�erent sizes�.)It follows that the stru
ture of MSD most is more 
omples than thestru
ture of DD the: both formulas 
onform to the de�niteness pattern;additionally, the formula for most 
ontains the predi
ate #, o

uring twi
e,with the same numeri
 argument.The 
on
lusion that the stru
ture ofmost is more 
omplex than the stru
-ture of the is valid even if the di�eren
e between (81) and (82) is interpreteda bit di�erently. The meaning of (81b) is the same to the meaning of (85):if the size of the individual variable is 
onstrained by an �undetermined�numeri
 variable n (undetermined in the sense that no predi
ate 
onstrains52



2.3 THE CROSS-LINGUISTIC PREDICTIONits value), no additional 
onditions on the truth of the formula are given;for the proof see �4.1.1. In (85) the size of x and y is formally 
onstrained,but with independent undetermined numeri
 variables, thus x and y 
an stillhave arbitrary di�erent sizes. Therefore the di�eren
e between the formulasfor DD and MSD 
an be seen as whether the size of x and y is 
onstrainedby di�erent numeri
 variables (DDs) or the same variable (MSDs).(85) ∃x : S(x) ∧ (∃m : #(m, x)) ∧ V (x) ∧
¬(∃y : S(y) ∧ (∃n : #(n, y)) ∧ y ≍ x)2.3 The 
ross-linguisti
 predi
tionIn �2.2.5 the representations of the truth 
onditions for DDs and SDs were
ompared. We have seen that DDs and MSDs, but not PSDs, 
onform tothe de�niteness pattern.English has both a DD (the) and an MSD (most). Slovenian has nei-ther. Could this be merely a 
oin
iden
e? Suppose that it is not and thatthe absen
e of both in Slovenian is a 
onsequen
e of a single fa
tor. Spe
i�-
ally, suppose that in English the de�niteness pattern is legitimate, while inSlovenian it is not. It seems reasonable to view the legitima
y of the de�nite-ness pattern as a 
ross-linguisti
 parameter: it is allowed in some languagesand disallowed in the others. Based on this parameter the following 
an bepredi
ted.In languages where the de�niteness pattern is not allowed, neither DDsnor MSDs 
an be found. In languages where the de�niteness pattern isallowed both DDs and MSDs 
an be found.The problem is that the above predi
tion is not falsi�able. With respe
tto the languages whi
h allow the de�niteness pattern it only 
laims that DDsand MSDs 
an be found. Thus it allows a state of a�airs where a languageallowing the de�niteness pattern has no DDs or MSDs. In general, I believethat it is impossible to distinuish a language allowing some stru
ture but notgrammati
alizing it from a language where the stru
ture is not available atall. It is important to note that the existen
e of DDs and existen
e of MSDsin the lexi
on are not independent. In �2.2.5 we have seen that most is more
omplex than the, in the sense that both 
onform to the de�niteness pattern,but that additionally, the representation of most guarantees the sameness ofthe numeri
al arguments of both o

uren
es of the predi
ate #.I believe it is reasonable to assume that the existen
e of a stru
ture (inthe lexi
on) implies the existen
e of any simpler stru
ture whi
h is a part53



2.3 THE CROSS-LINGUISTIC PREDICTIONof the 
omplex one [
f. Moren 2007℄. Thus, if a language has an MSD itne
essarily has a DD. The opposite does not hold: if a language has a DDnothing 
an be said about the existen
e of an MSD.We therefore predi
t the existen
e of languages of the types (0), (D) and(DM), and the non-existen
e of languages of the type (M):(86) type DD MSD√ (0) no no√ (D) yes no* (M) no yes√ (DM) yes yesThis predi
tion is falsi�able. It 
an be falsi�ed by �nding a language ofthe type (M), i.e. a language having an MSD but no DD.A language with a DD 
annot be used to falsify the predi
tion, sin
enothing follows from the existen
e of a DD in a language: neither that thelanguage has an MSD nor that it does not have it. Similarly, the predi
tion
annot be falsi�ed by a language without an MSD.We should therefore seek for a 
ounterexample of the predi
tion (86) (i)in languages without a DD: it is predi
ted that these will not have an MSDand this 
an be veri�ed; (ii) in languages with an MSD: it is predi
ted thatthese will have a DD and this 
an also be veri�ed.Another, dia
hroni
 predi
tion 
an be derived from the above analysisof DDs and SDs: a language 
annot develop an MSD if it does not (�rst)develop a DD. Slavi
 languages are an ideal testbed for this predi
tion. Theonly Slavi
 languages with a DD are Ma
edonian and Bulgarian. Thereforethese are also the only ones where an MSD 
ould have developed. As data in�2.3.1 shows, this a
tually happened in Ma
edonian,37 whi
h has to SDs, aPSD najmnogu and an MSD pove�ke. (The latter 
an also be used as a CD.)Bo²kovi¢ [2007℄ 
laims that the (non-)existen
e of a DD in a language is
onne
ted to a number of other synta
ti
 phenomena, see �6.1.2.In previous se
tions PSDs (like Slovenian najve£) have also been dis-
ussed. I emphasize that te predi
tion (86) has nothing to say about them.The plurality reading of SDs is not based upon the de�niteness pattern, sothe existen
e of an PSD does not imply the existen
e of a DD or an MSD;and vi
e versa, the existen
e of a DD or an MSD does not imply the existen
eof a PSD.This is 
on�rmed by empiri
al data given in �2.3.1, where all four possible
ombinations of (non-)existen
e of MSDs and PSDs 
an be found. Slovenian37As far as I know, the same is true for Bulgarian, but I 
annot present any Bulgariandata in the thesis. 54



2.3 THE CROSS-LINGUISTIC PREDICTIONhas only a PSD, (Standard) English only an MSD. In �2.1.5 we have notedthat German has both. Hebrew has none, sin
e it has no SDs at all.2.3.1 The dataThe predi
tion (86) has been so far veri�ed in the following languages: Cata-lan, Cze
h, Dut
h, English, German (Standard, Austrian and Swiss), He-brew, Hindi, Hungarian, Japanese, Kannada, Ma
edonian, Mandarin Chi-nese, Norwegian, Polish, Punjabi, Romanian, Serbian, Slovenian, Tamil andTurkish. All these languages 
on�rm the predi
tion.38One should be 
areful when trying to verify the 
ross-linguisti
 predi
tion(86), sin
e we have seen in �2.1 that the universal de�nition of DDs and SDs isslippery. When I was determining the lexi
al items 
orresponding to Englishthe and most and Slovenian najve£ in other languages, I have tried to applythe results of dis
ussion in �2.1.In this se
tion, not only data on DDs and MSD, but also data on PSDwill be presented.All examples of this se
tion, where the sour
e is not expli
itely mentioned,were 
olle
ted by �eldwork. This is espe
ially true for all judgments aboutthe meaning and a

eptability of senten
es 
ontaining an SD, whi
h wereall 
olle
ted with dire
t �eldwork with native speakers. In some 
ases thespeakers were bilingual. Their se
ond native tongue was usually English,whi
h was usually also the interview language. On the other hand I havemainly relied on des
riptive grammars to �nd out whether a language has aDD, mainly be
ause of the great 
ross-linguisti
 variability in realization ofDDs.Providing the appropriate 
ontext was 
ru
ial for 
olle
ting the data.Sometimes the 
ontext was presented orally, however, in the most 
ases pie-
harts were used, usually the pie-
harts (51) on page 37 and (52) on page 38from �2.1.5.In the rest of this se
tion I present the 
olle
ted data, alphabeti
allyordered by the name of the language. Next to the language's name its typeis given: D stands for the DD, M for theMSD and P for the PSD. (0) marksthe type of languages having no DDs, MSDs or PSDs.Catalan (D)In Catalan, the DD is realized as an arti
le. The forms are given below.38In the dissertation, I limit the empiri
al data to senten
es 
ontaining the SD in thesubje
t. Work on SDs in the other positions in left for further resear
h.55



2.3 THE CROSS-LINGUISTIC PREDICTION(87) mas
. fem.sing. el, l' la, l'pl. els lesCatalan has no SDs. The majority is expressed using the noun majoria`majority', whi
h 
an also be used for expressing plurality.(88) Lathe majoriamajority deof lathe gentpeople beudrink 
ervesa.beer`Most people are drinking beer.'(89) Lathe majoriamajority deof lathe gentpeople beudrink 
ervesa.beerfo
us`The plurality of people is drinking beer.'Catalan has the 
omparative adverb més, whi
h 
an be used either alone(90) [Juarros-Daussà 1998℄, in adje
tive gradation (91), adverb gradation(92) [Batzarov 2006℄ or as a determiner (93).(90) Hahas rained more in these three days whi
h not has made sun in Bar
elonaplugutthan not in all the month més en aquests tres dies que no ha fetsol a Bar
elona que no en tot el mes.`It rained more in these three days that have not been sunny in Bar
elona than in the whole month.'(91) boni
,beautiful, més boni
,more beautiful, el més boni
the most beautiful(92) lentament,slowly, més lentament,more slowly, el més lentamentthe most slowly(93) Hipart hahas mésmore gentpeople jugantplay aon voleivolleyball quethat aon ping-pong.table-tennis`More people are playing volleyball than table tennis.'The CD més 
annot fun
tion as a superlative. If the 
omparision 
lass(que. . . ) is left out of (94), més behaves like Slovenian ve£, i.e. it gets theseveral reading.(94) Hipart hahas mésmore gentpeople jugantplay aon volei.volleyball`Several people are playing volleyball.'not: `Most people are playing volleyball.'56



2.3 THE CROSS-LINGUISTIC PREDICTIONCze
h (P)There is no DD in Cze
h [Janda and Townsend 2002℄.In Cze
h, 
omparative adje
tives are usually formed from the positiveusing su�x -¥j²i/-ej²í; superlative adje
tives are formed from the 
ompara-tive ones using the pre�x nej-. Rarely graded adje
tives are often gradedanalyti
ally, using adverbs ví
e `more' and nejví
e `most'.(95) a. 
hytrý,smart, 
hyt°ej²í,smarter, nej
hyt°ej²íthe smartestb. d°ev¥ný,wooden, ví
e d°ev¥ný,more wooden, nejví
e d°ev¥nýthe most woodenThe Cze
h SD is nejví
. As shown below, it 
an only be used asso
iated tofo
us, and it 
an only have the plurality reading. The majority is expressedusing the noun v¥t²ina `majority'.(96) a. Nejví
most lidípeople pijedrink pivo.beerfo
us`The plurality of people is drinking beer.'b. * Nejví
most lidípeople pijedrink pivo.beer`Most people are drinking beer.'(97) V¥t²inamajority lidípeople pijedrink pivo.beer`Most people are drinking beer.'Dut
h (DMP)In Dut
h the DD is realized as an arti
le. It agrees with the noun in gender,
ase and number. Its forms are given in (98). (A
tually, only nominative isstill used, and ar
hai
ally also genitive. The other 
ases 
an only be foundin set phrases and after 
ertain prepositions, usually univerbized with thearti
le.)(98) sing. pl.mas
. fem. neut.nom. de de het degen. des der des derdat. den der den den39a

. den de het de57



2.3 THE CROSS-LINGUISTIC PREDICTIONThe Dut
h SD is meest, 
f. the adje
tive gradation. Adje
tives are gradedusing su�xes -er and -st, (99). When the positive ends in -st or -s
h, theadje
tive is graded analyti
ally,meest logis
h `the most logi
al'. Furthermoremeest is a part of (irregular) paradigm veel�meer-meest `many�more�most'.(99) leuk,ni
e, leuker,ni
er, leukstthe ni
estA translation of majority is the noun meerderheid, (100).(100) Dethe meerderheidmajority drinktdrink bier.beer`The majority is drinking beer.'(101) and (102) show the majority and the plurality reading of meest,respe
tively.(101) Dethe meestemost-nom.pl. mensenpeople-nom.pl. drinkendrink bier.beer`Most people are drinking beer.'(102) Dethe meestemost-nom.pl. mensenpeople-nom.pl. drinkendrink bier.beerfo
us`The plurality of people is drinking beer.'English (DM, DMP)We know that English has the de�nite arti
le the and the SD most, whi
h hasthe majority reading. In Standard English most 
annot have the pluralityreading. However, for some speakers this 
an happen: they 
an use the mostas a PSD (103) and as an adverb with the plurality reading (104).40(103) The most people are drinking beer.`The plurality of people are drinking beer.'(104) Beer was drunk the most.`The largest group of drinkers was drinking beer.'39The alternative form of the de�nite arti
le for dat. pl. fem. is der.40I thank an anonymous reviewer of my abstra
t for FDSL 6.5 for telling me about thisfa
t. I have double-
he
ked the information with one of my informants; Google sear
h also
on�rms it, sear
h string �the most men�.
58



2.3 THE CROSS-LINGUISTIC PREDICTIONGerman (DMP, DM)In German the DD is realized as an arti
le. It agrees with the noun in gender,
ase and number. Its forms are given in (105).(105) sing. pl.mas
. fem. neut.nom. der das die diegen. des des der derdat. dem dem der dena

. den das die dieThe German SD is die meisten. This is 
on�rmed by morphosynta
ti
similarity to adje
tive gradation. (A
tually, morphologi
allymeisten behaveslike an adje
tive.)The adje
tive gradation in German uses su�xes -er and -st, see (106).Following the de�nite arti
le, the weak de
lination of adje
tives is used: innom. pl. this means the su�x -en, see (107). In German, meisten is alwaysused following the de�nite arti
le. Its morphologi
al stru
ture is thereforeexpe
ted (assuming it 
ontains the superlative morpheme, of 
ourse), mei-st-en.(106) s
hön,beautiful, s
höner,more beautiful, der s
hönstethe most beautiful(107) die s
hönsten Lieder `the most beautiful songs'Majority is translated as the noun die Mehrheit (also die Mehrzahl andder Grossteil).Die meisten has both the majority (108) and the plurality (109) reading.(108) Diethe meistenmost Leutepeople trinkendrink Bier.beer`Most people are drinking beer.'(109) Diethe meistenmost Leutepeople trinkendrink Bier.beerfo
us`The plurality of people is drinking beer.'The above data is valid for both Standard and (Vienna) Austrian German.The Swiss German is more restri
tive: it disallows the plurality reading41regardless of whether the senten
e 
ontains a fo
us or not�see (110).41My informant feels that the senten
es with meis
ht- sound somewhat formal and thatthey are the most a

eptable when the speaker is a part of the majority under dis
ussion.59



2.3 THE CROSS-LINGUISTIC PREDICTION(110) a. Dithe meis
htemost voof üsus trinketdrink pier.beer`Most people are drinking beer.'b. Dithe meis
htemost voof üsus trinketdrink pier.beerfo
us`Most people are drinking beer.'Hebrew (D)In Hebrew the DD is realized as an arti
le ha; (111).Hebrew has no SD (neither with the majority nor with the plurality read-ing).42 (The same is true for Bibli
al Hebrew.) The majority is expressedusing the noun rov `majority', (111).(111) Rovmajority ha-ana²imthe-men ²otimdrink bira.beer`The majority of men drink beer.'The 
omparative adje
tives are formed analyti
ally in Hebrew, usinghaxi,43 whi
h 
an also be used as an adverb [Heller 1999℄. However, mor-pheme haxi is not a part of any determiner.44(112) ha-the baxuragirl haximost- 
eQirayoung`the youngest girl'The simplest way of expressing the majority in Swiss German is using the paraphrasemore than half, as 
an be seen from (i).(i) Memore alsthan dthe hälftihalf voof dethe lütpeople trink(e)tdrink bier.beer`Most people are drinking beer.'These 
onstraints of the usage of the SD do not in�uen
e the 
orre
tness of the predi
tion,sin
e the use of an MSD requires the legitima
y of the de�niteness pattern.42Also, Hebrew has no CD, i.e. a determiner 
orresponding to the English more.43In Bibli
al Hebrew superlative adje
tives were formed with a zero morpheme. Onlythe de�nite arti
le was present at the surfa
e, (i), [Matushansky 2007℄.(i) ha-the gadolbig ba-in+the olamworld`the biggest in the world'44It is 
on
eivable that haxi 
onsists of the de�niteness morpheme ha and superlativemorpheme xi. However, it is again the 
ase that xi is not a part of any determiner.60



2.3 THE CROSS-LINGUISTIC PREDICTION(113) RutRuth haximost ohevetloves eta

 a
maself`Ruth loves herself the most.'Hindi (MP?)Hindi has no DD. [Wikipedia 2006b℄(114) shows the usage of the determiner zy	ad	a `many, more'. We 
an seethis is not a noun, sin
e it 
annot be used on its own, (115).(114) bans�ve seof zy	ad	amore logpeople birbeer pirhetedrink`More than �ve people drink beer.'(115) * zy	ad	amore birbeer pirhetedrinkUsing the su�x -tar the superlative determiner/adverb zy	ad	atar `most'is formed. zy	ad	atar has the plurality reading, (116a)�(116
). Surprisingly,however, it 
an also have the majority reading, (117).45(116) a. logpeople zy	ad	atarmost birbeer pirhetedrank`The plurality of people were drinking beer.'b. zy	ad	atarmost logpeople birbeer pirhetedrank`The plurality of people were drinking beer.'
. zy	ad	atarmost birbeer pijagajawas-drunk`Beer was drunk the most.'(117) zy	ad	atarmost logpeople birbeer pirhetedrank`Most people were drinking beer.'It is not entirely 
lear what is a superlative morpheme in Hindi. One ofthe means of adje
tive gradation is using zy	ad	a: the 
omparative is formedusing zy	ad	a and the superlative using sabs	e zy	ad	a `more than every' [prim.Wikipedia 2006b℄. The meanings of the above examples and the 
ompari-sion to adje
tive gradation seem to imply that the superlative morpheme is
ontained in zy	ad	a, whi
h 
an fun
tion both as CD and SD.Majority translates to Hindi as noun bahumad.45For dis
ussion see �2.3.2. 61



2.3 THE CROSS-LINGUISTIC PREDICTIONHungarian (DMP)In Hungarian the DD is realized as an arti
le: as a in front of words beginningin a 
onsonant and as az in front of words beginning in a vowel.The CD is több; using the pre�x leg- the SD legtöbb is derived. It issimple to provide a morphologi
al argument for the two 
laims: leg- is alsoused to form the superlative adje
tives from the 
omparative ones, see (118).(118) nagy,big, nagyobb,bigger, legnagyobbthe biggestThe 
on
lusion that több is a CD is additionally ba
ked up by its morpho-logi
al similarity to su�x -Vbb (
ontaining appropriate vowel, with respe
tto the vowel harmony) used to form 
omparative adje
tives.The SD has both the majority and the plurality reading. It is di�
ultto determine exa
t 
onditions on a

essibility of both readings in examples(119)�(122)�it seems to 
hange on speaker-to-speaker basis�so I leave it tofurther resear
h.46(119) Athe legtöbbmost diákstudent tévétTV néz.wat
h-indef`Most/[the plurality of℄ students are/is wat
hing TV.'(120) Athe legtöbbmost diákstudent nézwat
h-indef tévét.TV`Most/[the plurality of℄ students are/is wat
hing TV.'(121) Athe legtöbbmost diákstudent néziwat
h-def aTV tévét.dol najve£ ²tudent gleda-dol dol televizijo`Most/[the plurality of℄ students are/is wat
hing TV.'(122) Athe legtöbbmost diákstudent aTV tévétwat
h-def nézi.`Most/[the plurality of℄ students are/is wat
hing TV.'Japanese (0)Japanese has no DD. [Wikipedia 2006a℄46Agreement by de�niteness is a
tive in Hungarian: the verb agrees with its dire
tobje
t. 62



2.3 THE CROSS-LINGUISTIC PREDICTIONJapanese has no SD. The majority is expressed using the noun hotondo,(123)�(124). Both examples have the majority reading; the plurality readingseems impossible to express straightforwardly in Japanese.(123) Hotondomajority noof hitopeople ganom tabeteiru.eat`Most people are eating.'(124) Hotondomajority noof hitopeople ganom biirubeer woa

 nondeiru.drink`Most people are drinking beer.'We argue that hotondo is not a determiner based on the following: (i)it 
an be used on its own, i.e. without a 
omplement introdu
ed with no,(125); (ii) adje
tives gradation uses adverbs motto and i
hiban, see (126)[Wikipedia 2007℄, but there is no morphologi
al similarity between theseadverbs and hotondo.(125) Hotondomajority ganom tabeteiru.eat`The majority is eating.'(126) utsukushii,beautiful, motto utsukushii,more beautiful, i
hiban utsukushiithe most beautifulThe fa
t that Japanese has another word (kahansu; its morphologi
alstru
ture is transparent, ka `over' + hansu `half', but unprodu
tive) trans-lating as `majority' might argue against the hypothesis that hotondo is noun.However, the 
ounter-example 
annot be valid, sin
e the synta
ti
 behaviourof hotondo and kahansu is the same.The existen
e of a CD is un
lear. My informant put forth (127) as thetranslation of the 
orresponding English senten
e, but used an unexpe
tedlylarge amount of time to do this, whi
h might poing to a rare usage of the
onstru
tion. Anyway, the 
omparison 
lass 
annot be omitted, therefore theCD, if it a
tually exists, 
annot fun
tion as SD as well.(127) Onnanokogirl jorias otokonokoboy noof hoomore ganom biirubeer woa

 nondeiru.drink`More boys than girls are drinking beer.'Kannada (0)Kannada has no DD.Kannada has no SDs (and CDs). It only seems to have 
omparativeadje
tives. 63



2.3 THE CROSS-LINGUISTIC PREDICTION(128) ivolushe Nina-genina-of intathan sundervagebeautiful idaleis`Ona je lep²a od Nine.'(129) ivolushe jellar-geevery-of inta-nuthan-? sundervagebeautiful idaleis`Ona je najlep²a.'Ma
edonian (DMP)In Ma
edonian the DD is realized as a nominal su�x. Its form depends onthe form of the noun, its gender and number. In singular, mas
uline nounsending in a 
onsonant use -ot; feminine nouns and all nound ending in -ause -ta; the other nouns use -to.47 In plural, nouns ending in -a use -ta, theothers use -te. [Friedman 2001℄I 
laim that Ma
edonian has two SDs, pove�ke and najmnogu. (130)shows that pove�ke is used both as CD and SD. If the 
omparision 
lass isexpli
itely given using odkolku, it fun
tions as a 
omparative, otherwise asa superlative in the majority reading. The other SD, najmnogu, 
annot beused as a 
omparative. As (131) shows, it only has the plurality reading.(130) a. Pove�kemore ma²kimen pijatdrink pivobeer odkolkuthan ºenski.women`More men than women are drinking beer.'b. Pove�kemore lu�gepeople pijatdrink pivo.beer`Most people are drinking beer.'(131) Najmnogumost odof lu�getopeople-the voin SlovenijaSlovenia seare bel
i.white-people.`The plurality of people in Slovenia is white.'In Ma
edonian, adje
tives are graded using pre�xes po- for 
omparativeand naj- for superlative, (132). This 
on�rms the analysis of pove�ke andnajmnogu as 
omparative and superlative, respe
tively. It is only unusualthat the base forms of the CD and SD are di�erent.(132) nov,new, ponov,newer, najnovthe newest(133) mnogu,many, pove�ke,more, najmnogumost47Symbols �g and �k stand for voi
ed and voi
eless palatal stop, respe
tively.64



2.3 THE CROSS-LINGUISTIC PREDICTIONa. *ve�ke, pove�ke, *najve�keb. mnogu, *pomnogu, najmnoguMajority translates as noun mnozinstvo.(130) illustrates the usage of pove�ke with a inde�nite 
omplement. It
an, however, also take a de�nite 
omplement, (134), but its de�nite formpove�keto must be used.(134) a. Pove�ketomore-the odof lu�getopeople-the pijatdrink pivobeer odkolkuthan vino.wine`More people are drinking beer than wine.'b. Pove�ketomore-the odof lu�getopeople-the pijatdrink pivo.beer`Most people are drinking beer.'Similarly, najmnogu 
an also be used both with de�nite (131) and indef-inite (135) 
omplement.(135) Maglata predizvikuva najmnogu soobra�kajni nesre�ki.fog 
auses most tra�x a

idents`The plurality of tra�
 a

idents is 
aused by the fog.'In a single senten
e, pove�ke, but not najmnogu, 
an be used twi
e, (136).(136) a. * Najmnogumost odof lu�getopeople voin najmnogumost zemji
ountries searebel
i.white-peopleb. Pove�ketomost odof lu�getopeople voin pove�ketomost zemji
ountries seare bel
i.white-people`Most people in most 
ountries are white-people.'
. Najmnogumost odof lu�getopeople voin pove�ketomost zemji
ountries seare bel
i.white-people`The plurality of people in most 
ountries are white-people.'Mandarin Chinese (0)Chinese has no DD.The majority 
an only be expressed using the noun da-duo-shu `major-ity'. The plurality reading is expressed using the 
onstru
tion in (138). Theposition of zui-duo seems to imply it is not a determiner but an adverb.65



2.3 THE CROSS-LINGUISTIC PREDICTION(137) Da-duo-shumajority renpeople douall hedrink pijiu.beer`Most people are drinking beer.'(138) Hedrink pijiubeer depart renpeople zui-duo.most`The plurality of people is drinking beer.'Norwegian (bokmål) (DMP)In Norwegian, the DD is realized as an arti
le or a su�x. It agrees with thenoun in gender and number, see (139).(139) sing. pl.mas
. fem. neut.den den det deAdje
tive gradation is either syntheti
 or analyti
, see (140).(140) a. vakker,beautiful, vakrere,more beautiful, vakrestthe most beautifulb. komplisert,
ompli
ated, mer komplisert,more 
ompli
ated, mest komplisertthe most 
ompli
atedThe Norwegian SD is �est, as 
an be seen from its morphologi
al similarityto the superlative morpheme used in adje
tive gradation. The CD �ere alsoexhibits morphologi
al similarity. The nounmajority translates asmajoritet.(141) Majoritetenmajority-def stemtevoted forfor SloveniasSlovenian selvstendighet.independen
e`The majority voted for Slovenian independen
e.'Flest 
an have both the majority (142) and the plurality (143) reading.(142) a. Dethe �estemost drikker.drink`Most of them are drinking.'b. Dethe �estemost studenterstudents drikker.drink`Most students are drinking.'(143) Dethe �estemost drikkerdrink øl.beerfo
us`The plurality of them is drinking beer.'66



2.3 THE CROSS-LINGUISTIC PREDICTIONPolish (P)Polish has no DD. [
f. Feldstein 2001℄The 
omparative adje
tives are formed from positives syntheti
ally usingsu�x -(ej)sz, or analyti
ally using adverb bardziej. The superlative adje
tivesare formed syntheti
ally from 
omparatives with pre�x naj-, or analyti
allyfrom positives using adverb najbardziej.(144) a. prosty,simple, prostszy,more simple, najprostszythe most simpleb. interesuj¡
y,interesting, bardziej interesuj¡
y,more interesting, najbardziej interesuj¡
ythe most interestingThe 
omparision with the adje
tive gradation makes it 
lear that najvi�
ejis the Polish SD. The examples below show that it is grammati
al only whenused in asso
iation with fo
us, having the plurality reading. It 
annot havethe majority reading, whi
h is expressed using the noun wi�kszo±¢ `majority'.(145) a. Najwi�
ejmost ludzipeople piªodrank piwo.beerfo
us`The plurality of people was drinking beer.'b. * Najwi�
ejmost ludzipeople piªodrank piwo.beer`Most people were drinking beer.'(146) Wi�kszo±¢majority ludzipeople piªadrank piwo.beer`Most people were drinking beer.'Punjabi (P)Punjabi has no DD. [
f. Bhatia 1993: 218�9℄There is no spe
ial morphologi
al form for superlative adje
tives in Pun-jabi. [Bhatia 1993: 273℄It seems that the CD and the SD are the same, ziaadaa. The senten
ewith ziaadaa has the superlative reading when the 
omparision 
lass is notexpli
itely given. The resulting reading 
an only be the plurality reading.(147) Vaalaathis aadmiiman nüüto ziaadaamore kettevotes milii.got`This man got the plurality of the votes.'67



2.3 THE CROSS-LINGUISTIC PREDICTIONRomanian (DMP)In Romanian, the DD is realized as a su�x, for realization see (148).(148) mas
. (and neut.) fem.sing. pl. sing. pl.nom./a

. -(u)l -i -a -legen./dat. -lui -lor -ei -lorComparative adje
tives are formed using the adverb mai in front of thepositive; superlative adje
tives are formed by putting (the appropriate formof, with respe
t to gender and number) 
el/
ea/
ei/
ele in front of the 
om-parative.(149) frumos,beautiful, mai frumos,more beautiful, 
el mai frumosthe most beautifulThe 
omparision with adje
tive gradation leaves no doubt that 
ei maimulti in (150) is an SD. It 
an have both the majority and the pluralityreading. The noun majoritatea `majority' also exists, (151).(150) Cei mai multimost oamenipeople beaudrink bere.beer`Most people are drinking beer. / The plurality of people is drinkingbeer.'(151) Majoritateamajority oamenilorpeople-gen beadrink bere.beer`Most people are drinking beer.'Serbian (P)Serbian has no DD. [Brown and Alt 2004℄The 
omparision with adje
tive gradation makes it 
lear that najvi²e isthe SD. It 
an only be used in asso
iation with fo
us, and 
an only havethe plurality reading. In Serbian, the majority is expressed using the nounve¢ina `majority'.(152) lo²,bad, lo²iji,worse, najlo²ijithe worst(153) a. Najvi²emost ljudipeople pijedrink pivo.beerfo
us`The plurality of people is drinking beer.'68



2.3 THE CROSS-LINGUISTIC PREDICTIONb. * Najvi²emost ljudipeople pijedrink pivo.beer`Most people are drinking beer.'(154) Ve¢inamajority ljudipeople pijedrink pivo.beer`Most people are drinking beer.'Tamil (0)Tamil has no DDs. [Wikipedia 2006a℄.Tamil has no 
omparatives and superlatives at all (as a spe
ial morpho-logi
al form).Turkish (P)Despite popular opinion48 it is not the 
ase that in Turkish the de�nitenessis an a
tive synta
ti
 
ategory. It is true, however, that spe
i�
ity is a
tivein Turkish, and spe
i�
ity is often 
onfused with de�niteness [
f. also Lyons1999: 50℄.The obje
t introdu
ed by the inde�nite arti
le bir with nominal 
omple-ment marked by the a

usative su�x -u is interpreted as spe
i�
. Whereas in(155a), the speaker seeks any do
tor (i.e. he has no spe
i�
 do
tor in mind),in (155b) the speaker seeks a spe
i�
 do
tor (whi
h the hearer might notknow, or whose identity the speaker does not want to reveal).Similarly as in Slovenian, a senten
e without an inde�nite arti
le, (155
),is used to translate the English senten
e with the de�nite arti
le�however,not be
ause de�niteness is a synta
ti
 
ategory in Turkish, but sin
e de�niteDPs are often interpreted as spe
i�
 in English. Senten
es 
ontaining a barenominal obje
t (doktor), with no inde�nite arti
le or a

usative su�x, areanalyzed as noun in
orporation [Aygen-Tosun 1999℄.(155) a. Birsome doktordo
tor ar-�yor-um.seek-prog-1sg`I seek a do
tor (non-spe
i�
).'b. Birsome doktor-udo
tor-a

 ar-�yor-um.seek-prog-1sg`I seek a do
tor (spe
i�
).'48Most internet sour
es for learning Turkish 
laim that in Turkish de�niteness is a a
tivesynta
ti
 
ategory, whi
h 
an be realized on the obje
t (not subje
t) using the so-
alledde�nite-a

usative 
ase [Wikipedia 2006e℄. 69



2.3 THE CROSS-LINGUISTIC PREDICTION
. Doktor-udo
tor-a

 ar-�yor-um.seek-prog-1sg`I seek the do
tor.'Adje
tive gradation used daha to form the 
omparative and en to formthe superlative, (156).(156) güzel,beautiful, daha güzel,more beautiful, en güzelthe most beautifulDaha and en 
an be merged with noun phrases using çok `many'. So,the CD and the SD are daha çok and en çok, respe
tively. The senten
e
ontaining the SD, (157), has only the plurality reading.(157) �nsan-larman-pl ensuperlative çoka-lot birabeer iç-iyor-ø.drink-prog-3pl`The plurality of people is drinking beer.'The majority is expressed using the noun çok `majority'. I argue that in(158) çok is a noun, by observing that it is marked with a possessive su�x.(158) �nsan-lar-�nman-pl-gen ço§-ua-lot-poss birabeer iç-iyor-ø.brink-prog-3pl`Most people are drinking beer.'2.3.2 The dis
ussionThe data from the previous subse
tion is summarized in table (159) on thenext page.49 Our 
ross-linguisti
 
laims that languages of the types (M) and(MP) do not exist.The only language that I have investigated and does not 
onform to thepredi
tion is Hindi. I was able to 
onsult only one speaker of Hindi, that wastrilingual (Kannada�English�Hindi). Besides being able to use the SD inthe majority reading in Hindi, that has no DD, he is among those speakerswho 
an use the most as a PSD in English (see subse
tion on English).Therefore I guess that this is a 
ase of interferen
e between his native tongues.Unfortunately, I was unable to get the Hindi data from another sour
e.Table (159) reveals another, non-predi
ted generalization: there are nolanguages of the type (DP), i.e. a language 
annot have a DD and a PSDwithout also having an MSD. This generalization will be predi
ted by thesynta
ti
 and semanti
 analysis in 
hapter 5.49D stands for the de�nite determiner (DD), M for majority superlative determiner(MSD) and P for plurality superlative determiner (PSD).70



2.4 THE SLOVENIAN CORPUS DATA(159) languageCatalan D - -Cze
h - - PDut
h D M PEnglish D(D) M(SD) P(SD)German D M (P)Hebrew D - -Hindi - M? PHungarian D M PJapanese - - -Kannada - - -Ma
edonian D M PMandarin Chinese - - -Norwegian D M PPolish - - PPunjabi - - PRomanian D M PSerbian - - PSlovenian - - PTamil - - -Turkish - - P2.4 The Slovenian 
orpus dataI have veri�ed the usage of the Slovenian SD najve£ using 
orpus ELAN [Er-jave
 2002℄. Najve£ is always used in the plurality reading; ve£ina `majority'is used to express majority.The only 
ounter-example seems to be presented by (160g), where the(
learly) fo
used predi
ate avstrijsko `Austrian' has only one alternative, ve-likonem²ko; the senten
e, however, 
ontains najve£ as an adverb. I assumethat the 
ounter-example is due to the repetition-avoidan
e strategy. Closeto the adverb najve£, a manner adverbial phrase z neznatno ve£ino `by slightmajority' is used. It seems that the author of the text wanted to avoid therepetition of ve£ina and rather used the adverb najve£ in a 
ontext whereonly one alternative to the fo
us is available. It is important to note that thisalternative is expli
itely given, whi
h is un
ommon with the majority readingand therefore hints that this is a
tually the plurality reading. In a nutshell,in (160g) najve£ has the plurality reading and therefore does not falsify thepredi
tion; the senten
e is nevertheless unusual, sin
e the requirement thatthe fo
us has more than one alternative had to be loosened.71



2.4 THE SLOVENIAN CORPUS DATA(160) a. Najve£ povr²inskih vodotokov je prekomerno onesnaºenih (29%v 3. in 4. razredu), pri £emer se onesnaºevanje ²iri v povirja rek.(ekol.sl.183)b. K emisiji SO2 najve£ prispeva elektroenergetika (81%), k emisijiNOx pa promet (66%). (ekol.sl.203)
. V preteklosti je bila v Sloveniji ena najve£jih teºav onesnaºenostzraka, ki je ogroºala nekaj nad 40% prebival
ev in mo£no pripo-mogla k obseºnemu propadanju gozdov. (ekol.sl.428)£. Znotraj posameznih industrijskih panog potekajo razli£ni pro-grami varnosti pred nevarnimi kemijskimi snovmi, najve£ na po-dro£ju kemi£ne, farma
evtske in gumarske industrije.d. �Seveda odpravljamo najve£ glagole in pridevnike, pa tudi samostal-nikov se lahko znebi² na stotine.� (Osl.1.6.24.2)e. Najve£ teºav sestavljal
i novore²kega slovarja niso imeli z izuml-janjem novih besed, temve£ s tem, da so se, potem ko so jih izu-mili, prepri£ali, kaj pomenijo; se pravi, da so preverili, kolik²enobseg izrazov so s svojim obstojem razveljavile. (Osl.4.14.9)f. Najve£ (99%) ga je v kosteh in zobeh, kjer zagotavlja njihovotrdnost (oporni kal
ij), preostali kal
ij pa je v 
eli
ah mehkihtkiv (mi²i£je, ºiv£evje, druge 
eli
e) in krvi. (vade.sl.883)g. ? dva volilna okraja poslan
ev sploh nista izvolila, v nekaterihpa so bili z neznatno ve£ino izvoljeni najve£ avstrijsko (ne pavelikonem²ko) usmerjeni poslan
i. (parl.sl.332)`two distri
ts have not ele
ted the members of the parliament atall, and in some distri
ts Austrian (and not German) orientedmembers were ele
ted by slight majority'(161) a. V ob£inah se ve£inoma (60% ob£in) z varstvom okolja ukvarjanekdo, ki ima hkrati ²e druge naloge, enega ali ve£ zaposlenihizklju£no za podro£je okolja pa ima le 14% ob£in. (ekol.sl.1511)b. Pravi
e enega, skupine, dela ali 
elo ve£ine druºbe, ne da bi up-o²tevali in spo²tovali pravi
e in svobo²£ine drugih, tudi manj²in,etni£nih ali druga£nih, lahko ogrozijo pravi
e vseh in svobodosamo. (ku
a.sl.375)
. za potrebe priprave primerjalnih analiz in usklajevanja obveznostiSlovenije do tretjih drºav z obveznostmi, ki jih ima do tretjihdrºav EU, bo treba prevesti slovenske predpise (sporazume, do-govore, izjave, deklara
ije, zakone, podzakonske akte) v enega odjezikov Skupnosti (ve£inoma v angle²ki jezik). (ekon.sl.175)72



2.5 CONCLUSION£. V veliki ve£ini primerov ni bilo ne pro
esov ne poro£il o areta
iji.(Osl.1.2.42.3)d. Ve£ina gradiva, s katerim si se ukvarjal, ni bila v nobeni zvezi sstvarnim svetom, niti toliko ne, kot je z resni
o povezana neposrednalaº. (Osl.1.5.10.3)e. Zakon je sprejet z ve£ino opredeljenih glasov navzo£ih poslan
ev,kadar ni z ustavo ali z zakonom predpisana druga£na (npr. dvotretjin-ska) ve£ina za sprejem zakona. (parl.sl.183)f. Predlog je na referendumu sprejet, £e zanj glasuje ve£ina voliv
ev,ki so glasovali. (parl.sl.234)g. Razsodniki odlo£ajo z ve£ino glasov. (spor.sl.888)h. Drºavni zbor sprejema zakone in druge odlo£itve ter rati�
iramednarodne pogodbe z ve£ino opredeljenih glasov navzo£ih poslan
ev,kadar ni z ustavo ali z zakonom dolo£ena druga£na ve£ina. (usta.sl.382)i. Sprememba ustave je na referendumu sprejeta, £e zanjo glasujeve£ina volil
ev, ki so glasovali, pod pogojem, da se glasovanjaudeleºi ve£ina vseh volil
ev. (usta.sl.800)j. Svet lahko s kvali�
irano ve£ino sklep Komisije potrdi, spremeniali razveljavi. (vino.sl.345)2.5 Con
lusionThis 
hapter has illustrated two readings that superlative determiners (SDs)
an have: the majority reading (more than half) and the plurality reading(the largest group, where fo
using dire
ts the partitioning). (Also, SDs havethe non-superlative reading in some languages.) Based on the semanti
 anal-ysis of de�nite determiners (DDs) and SDs the 
ross-linguisti
 predi
tion(162) was given. The 
ross-linguisti
 data in �2.3.1 and Slovenian 
orpusdata in �2.4 
on�rm the predi
tion.(162) If a language has an MSD it also has a DD.
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Chapter 3Syntax and semanti
sThis 
hapter provides a theoreti
al motivation of some properties of thesyntax�semanti
s interfa
e. The motivation is based upon the �nding ofmodern 
ognitive s
ien
e that the mind is a modular system.This thesis belongs to the framework of generative linguisti
s. The birthof generative grammar is usually taken to be marked by the publi
ation ofChomsky [1957℄. The theory went through a lot of 
hanges in the �fty yearsof its existen
e, main milestones being the Government and Binding Theoryin the 80s and the Minimalist Progam (minimalism) in the 90s,50 to whi
hthis dissertation tries to 
ontribute.The Minimalist Program is primarily a theory of syntax. However, thisdissertation deals mainly with semanti
s, or, more spe
i�
ally, formal se-manti
s. In this 
hapter I will illustrate the kind of 
hallenges are met whentrying to 
ombine 
ontemporary theories of formal semanti
s with the Min-imalist Program. (As far as I 
an see, most semanti
ists are not aware ofthese problems, or ignore them.)The stru
ture of the 
hapter is as follows. �3.1 provides some basi
sof the standard minimalism. �3.2 makes expli
it the adjustments to thear
hite
ture of the standard minimalism that have to be made if it is to be
ombined with the 
ontemporary theories of formal semanti
s. �3.3 arguesthat the modi�ed ar
hite
ture is untenable, sin
e it is in
ompatible with
ertain results of 
ognitive s
ien
e. Spe
i�
ally, it is in
ompatible with theview that the mind is a modular system. �3.4 
on
ludes the 
hapter.50For a detailed view on histori
al development of the generative grammar see e.g. Belletiand Rizzi [2002℄.
74



3.1 STANDARD MINIMALISM3.1 Standard minimalism�3.1.1 introdu
es the basi
 philosophy of the Minimalist Program, a philos-ophy I do not wish to steer away from in the thesis. �3.1.2 introdu
es thear
hite
ture of the standard minimalism, whi
h regulates the distributionof the linguisti
 pro
essing between the 
omponents of the mind's 
ompu-tational system. �3.1.3 des
ribes the standard minimalism's X-bar theory.�3.1.4 introdu
es the so-
alled 
artography of synta
ti
 stru
tures.3.1.1 The substantive minimalismThe essen
e of the Minimalist Program are two kinds of minimalism: metodolog-i
al and substantive. The metodologi
al minimalism, more 
ommonly knownas O
kham's razor, is 
ommon to all s
ien
es; it is methodologi
ally impor-tant, sin
e it is derivable from falsi�ability [Popper 1998℄. Being minimalistin the methodologi
al sense means to try explaining as mu
h as possible usingthe smallest theoreti
al apparatus possible. In the generative grammar thiswas manifested as a (radi
al) reformulation of the Government and BindingTheory. The methodologi
al minimalism should not be mistaken for the sub-stantive minimalism whi
h is a hypothesis about the nature of the languagefa
ulty, explained below, following Chomsky [2002℄.In the generative linguisti
s it assumed that there is a part of the humanmind, 
alled the langage fa
ulty (FL), dedi
ated to forming and parsing nat-ural language expressions. The FL of every individual is, to a 
ertain extent,geneti
ally detemined. The generative linguists assume that geneti
ally de-termined aspe
ts of the FL of healthy individuals are the same, and 
all theirabstra
tion the universal grammar (UG).The main arguments for the existen
e of UG 
ome from language a
quisi-tion. A 
hild a
quires the language of his or her so
ial environment regardlessof whi
h language that is or what ra
e or nation the 
hild belongs to. Theonly input to the biologi
al language a
quisition program is language datathat the 
hild re
eives from the so
ial environment. Spe
i�
ally, the a
quisi-tion program has no a

ess to negative data [Uriagereka 1998℄.51 If 
hildrenwere tabula rasa when they start a
quiring language, it would be impossibleto explain why some senten
es are judged to be ungrammati
al. For exam-ple, the question-formation rule (roughly, for an obje
t: 
hange the obje
t to51The positive data provides information that some linguisti
 expression is a

eptable.Typi
ally, an utteran
e is a pie
e of positive data. The opposite of positive data is nega-tive data, whi
h is provided by some (but few) parents trying to 
orre
t their 
hildren'sgrammati
al mistakes. Resear
h of language a
quisiton shows quite 
learly that 
hildrendo not use negative data when they a
quire language.75



3.1 STANDARD MINIMALISMthe question word kaj `what', and move it to the beginning of the senten
e)
annot target the obje
t in the relative 
lause, see (163)�(165). How 
an a
hild learn this pattern if he or she had no a

ess to negative data? The onlypossibility seems to be that the relevant knowledge is innate, i.e. that theprin
iple(s) responsible for the ungrammati
ality of (165b) is a part of theUG. (Of 
ourse, the prin
iples involved are abstra
t and its prin
iples 
an bedete
ted in many pla
es. Spe
i�
ally, a 
ru
ial prin
iple involved in (165b)is probably Relativized Minimality [Rizzi 1990℄.)(163) a. HermanHerman jeis nekajsomething vpra²al.asked`Herman asked something.'b. Kajwhat jeis vpra²alasked Herman?Herman`What did Herman ask?'(164) a. Misli²,think dathat jeis HermanHerman nekajsomething vpra²al.asked`You think that Herman asked something.'b. Kajwhat misli²,think dathat jeis HermanHerman vpra²al?asked`What do you think Herman asked?'(165) a. Vidi²see £loveka,man kiwho gahim jeis HermanHerman nekajsomething vpra²al.asked`You see the man who Herman asked something.'b. * Kajwhat vidi²see £loveka,men kiwho gahim jeis HermanHerman vpra²al?asked`What do you see the man who did Herman ask?'The FL is a spe
ialized system52 of the mind, and it's obviously 
onne
tedto other systems of the mind. The 
onne
tion is only possible if there is away for di�erent systems to 
ommuni
ate. In the standard minimalism, thetraditional observation that language is a pairing of sound and meaning isparaphrased as the 
laim that the FL is 
onne
ted to two systems of the mind:the 
on
eptual�intentional system (CI), and the arti
ulatory�per
eptual sys-tem (AP). The FL 
ommuni
ates with CI and AP through the logi
al form52I use the term system in its 
ommon sense, not in a te
hni
al vo
abulary of sometheory of the mind. The same goes for the term 
omponent, whi
h is use when I wish toemphasize that some system is a part of some larger system.76



3.1 STANDARD MINIMALISM(LF) and phoneti
 form (PF), often 
alled the interfa
e levels.53 The weakestpossible 
ondition on an interfa
e level is the legibility of the expressions atthe level, i.e. the two interfa
ing systems must be able to �read� and �under-stand� the expressions at the level; thus, these 
onditions are usually 
alledlegibility 
onditions.We are now ready to formalize the main question of the substantive min-imalism. We want to know, to what extent the FL is a �good solution� to thelegibility 
onditions. Chomsky emphasizes that this question, whi
h untilvery re
ently we have not even been able to ask, might have a surprising an-swer. The minimalist resear
h indi
ates that the FL might be optimal in thisway. Spe
i�
ally, it is quite probable that the FL is a natural 
onsequen
eof the legibility 
onditions.Let me give an old Chomsky's 
omparision. A �ying �sh jumping out ofthe water needs no spe
ial internal me
hanism to get ba
k. Similarly, themind needs no spe
ial me
hanism to solve the legibility 
onditions. Bothare helped by the nature: the gravity makes the �ying �sh fall ba
k into thewater; the legibility 
onditions are satis�ed by virtue of intera
tion of variousnatural laws in the 
omplex environment of the human brain. So the �ying�sh's �ability� to fall ba
k into the water is not a dire
t 
onsequen
e of thenatural sele
tion: when the �ying �sh developed the ability to jump out ofthe water, it also automati
ally got the �ability� to fall ba
k into it. Similarly,the FL is not a dire
t 
onsequen
e of natural sele
tion, the idea being thatsomething54 had developed by natural sele
tion, whi
h 
aused the �automati

reation of the missing pie
es of the FL�. As a 
onsequen
e, we expe
t FL tobe a �
lean� system, having no �unne
essary luggage� 
hara
teristi
 for thedevelopment by means of natural sele
tion.5553I understand the term level to be basi
ally synonymous to the mathemati
al termspa
e. A level is de�ned by determining the kind of (
ognitive) obje
ts 
an be its members.While I 
onsider systems to be psy
hologi
ally real, i.e. a part of the mind, I do not 
laimthis for levels: these are simply linguisti
 
onstru
ts. So, the term level does not implypro
essing: nothing is �happening� in a level, sin
e it is only a set of 
onditions on someform. Cf. to the (mental) lexi
on, whi
h is a part of the mind, but (as a level) stati
. Thereis nothing happening in the lexi
on�by de�nition, sin
e it's only storage of information.(The theories 
laiming the opposite, a
tually impli
itely assume the existen
e of someother system of the mind.)54In �ivanovi¢ [2004℄ I argue that the �nal major step in the development of language bymeans of natural sele
tion was the development of (some part of) the phonologi
al system(maybe autosegmentality).55Natural sele
tion builds on 
urrently present material; it sele
ts for mutations havingimmediate reprodu
tive advantage. Metaphori
ally speaking, the development by naturalsele
tion 
annot start shaping an organ with its �nal fun
tion in mind, so the morphologi
alstru
ture of an organ is by ne
essity a 
olle
tion of phenotypi
al expressions of randommutations 
ausing reprodu
tive advantages in di�erent stages of the spe
ies' development.77



3.1 STANDARD MINIMALISM3.1.2 The ar
hite
tureStardard minimalism [Chomsky 1995℄ assumes that the FL is derivational :56the 
onstru
tion of a linguisti
 expression from lexi
al items is a step-by-steppro
ess.Let us introdu
e some details in generating a linguisti
 expression (basedon Chomsky [1995℄ and Il
 [2004℄). The generation of a linguisit
 expressionstarts by a one-time sele
tion of lexi
al items to an enumeration. The missionof the FL is to map the enumeration to a pair of expressions (π, λ), where πand λ are an PF and an LF expression. To a
hieve the mission, the linguisti

omputational system re
ursively builds new synta
ti
 expressions from thelexi
al items in the enumeration and previously built synta
ti
 expressions.It does this using three operations: Sele
t, whi
h transfers a lexi
al itemfrom the enumeration to the set of the built synta
ti
 expressions; Merge,whi
h 
ombines two synta
ti
 expressions; and Move, whi
h move a part ofa synta
ti
 expression to a hierar
hi
ally higher position.57 These operationsare illustrated by building the senten
es in (166)�(167).(166) a. AljaAlja igraplays klavir.piano`Alja is playing the piano.'b. Alja igra klavir(167) a. Kajwhat AljaAlja igra?plays`What is Alja playing?'b. kaj Alja igra (kaj)Simpli�ed, when the linguisti
 
omputational system builds (166a), it�rst sele
ts lexi
al items igra and klavir from the enumeration, and mergesExample: the stru
ture of wings. Wings had been developed at least four indepententtimes: at inse
ts, pteroda
tyls, birds and bats. The details of their morphologi
al stru
tureare di�erent, although their primary fun
tion is the same. [Wikipedia 2006f℄56The opposite to derivational is representational. In derivational theories the generativepro
edure may be 
onstrained, in representational theories only the resulting expression
an be 
onstrained.57Move 
an be thought of as a subspe
ies of Merge, i.e. internal Merge [Chomsky 2001,Starke 2001, Kra
ht 2001℄. The operation of internal Merge operates (again) on somesynta
ti
 expression α embedded in some larger expression. Spe
i�
ally, α 
an be remergedto the root of this larger expression. 78



3.1 STANDARD MINIMALISMthem into a VP igra klavir. Next, it sele
ts lexi
al item Alja and forms thesenten
e Alja igra klavir by merging this lexi
al item and previously buildVP. The derivation of the question (167a) is the same up to the point ofbuilding the 
onstituent Alja igra kaj `Alja plays what', but the derivation isnot �nished at this point. The obje
t kaj is moved to a hierar
hi
ally higherposition in the senten
e 
ausing a 
hange in the word order (Kaj Alja igra`what Alja plays').The operations Sele
t, Merge and Move are repeated until the enumer-ation is empty and all built synta
ti
 expressions are 
ombined in a singleexpression. The part of the linguisti
 
omputational system doing this workis 
alled the synta
ti
 
omponent. At a 
ertain point in the operation ofthe synta
ti
 
omponent a Spell-Out o

urs. Suppose that when Spell-Outo

urs, the expression Σ has been built. Spell-Out 
reates ΣL from Σ byremoving from Σ all elements whi
h are relevant only for formation of π.The synta
ti
 
omponent 
ontinues its work, but using ΣL instead of Σ. The�nal produ
t of the synta
ti
 
omponent, i.e. an LF expression, is 
alled λ.The original expression arriving to the Spell-Out, Σ, is mapped into a PFexpression π by the phonologi
al 
omponent of the linguisti
 
omputationalsystem. It is important to note that the phonologi
al 
omponent radi
allydi�ers from the synta
ti
 
omponent. The parts of the synta
ti
 
omponentleading from the enumeration to the Spell-Out, and from Spell-Out to LFare often 
alled overt syntax and 
overt syntax, respe
tively.58 It λ and πare of an appropriate form, i.e. if the CI and AP 
an interpret them, we saythat the derivation 
onverges; otherwise, it 
rashes.The ar
hite
ture of the minimalist program is shown in �gure 3.1. (Theinterfa
e points of the FL with CI and AP are also shown.)The arthite
ture of the standard minimalist program is similar to thear
hite
ture of its prede
essor, the Government and Binding theory (GB),shown in �gure 3.2. The two-part road leading from Deep Stru
ture (DS)through Surfa
e Stru
ture (SS) to the Logi
al Form (LF) was repla
ed bya uniform 
omputational system, where Spell-Out o

urs at a 
ertain point.The main di�eren
e between both ar
hite
tures is not in the way how thelinguisti
 expressions are generated, but in the fa
t that in minimalism, one
annot set 
onstraints to the expressions in the enumeration and at Spell-Out. In GB there were requirements on expressions holding at DS and SS.58While overt syntax in
ludes Sele
t, Merge and Move, only Move is a part of 
overtsyntax. The other two operations 
annot apply, be
ause using them would add phonolog-i
al information in the expression intended to be interpreted by CI, violating the legibility
ondition at the LF. Consequently, sin
e meaning interpretation 
an be performed onlyon a single expression, the Spell-Out 
an o

ur only after all synta
ti
 expressions are
ombined into a single one. 79



3.1 STANDARD MINIMALISMlexi
on // enumerationovert syntax
��Spell-Out
overt-syntax
��

phonologi
al
omponent // PF APLFCIFigure 3.1: The ar
hite
ture of the minimalist programFor example, expressions at DS had to 
onform to the theta-theory, andat SS the Case Filter applied. In the Minimalist Program, for reasons ofsubstantive minimalism, only 
onditions on expressions appearing at LF andPF may be set. PF LFSSbbEEEEEEEE

==zzzzzzzzDSOOFigure 3.2: The ar
hite
ture of the Government and Binding Theory3.1.3 X-bar theoryThe most basi
 synta
ti
 operation is Merge. X-bar theory determines itsproperties, thus pres
ribing the form of synta
ti
 expressions. I introdu
ethe X-bar theory of the Standard Minimalism rouhgly following Chomsky[1995: 241�9℄.Merge 
reates a new synta
ti
 expression by 
ombining two existing ones.A 
ru
ial insight of the generative grammar is that the 
omplex expressionsare endo
entri
: the properties of the 
omplex are the same as the propertiesof one of its 
onstituents, 
alled the head of the 
omplex expression.The formal de�nition follows. Every synta
ti
 expression α has the head
H(α) and the label. Its label equals its head. The head of α in the enumer-ation is α itself, i.e. H(α) = α. 80



3.1 STANDARD MINIMALISMFrom synta
ti
 expressions α and β, Merge forms the expression K =
{γ, {α, β}}, where γ is the label of K. γ equals the label of one of the
onstituents α and β: the one that is the head of K. It is also said thatthis 
onstituent proje
ts; K is 
alled the proje
tion of the head. The other,non-proje
ting 
onstituent is 
alled the 
omplement.59 If α is the head, then
K = {α, {α, β}}, α proje
ts an obje
t labeled α, β is the 
omplement. K isgraphi
ally represented in (168).(168) α

α βAssume that K is further merged to δ and that α is the head, as in (169).
δ is then 
alled a spe
i�er.60,61(169) α

δ α

α βEvery synta
ti
 expression belongs to a 
ertain synta
ti
 
ategory (noun(N), verb (V), adje
tive (A), preposition (P), 
omplementizer (C), et
.). Itis a part of the GB's heritage that, in graphi
al representation, nodes are notlabeled with the head but with the 
agetory. In (168), if α's 
ategory is V,and B's 
ategory is N, then (168) is informally represented as (170).(170) VV NAn expression X labeled α that is not a proje
tion of an expression havingthe same label, is 
alled a minimal proje
tion, X0. An expression X labeled
α that does not proje
t an expression having the same label, is 
alled amaximal proje
tion, XP (also a (word) phrase). An expression X, whi
h isneither minimal nor maximal proje
tion, is 
alled an intermediate proje
tion,X′. See (171).59We will use the terms the 
omplement of the head and the 
omplement of the proje
-tion as synonymous.60We will use the terms the spe
i�er of the head and the spe
i�er of the proje
tion assynonymous.61In this thesis, the adjun
tion is not used and therefore won't be formally de�ned. Also,we shall not de�ne the distin
tion between between Xmin and X0, sin
e it is based on thehead adjun
tion. 81



3.1 STANDARD MINIMALISM(171) XPZP X′X YPWe shall skip further te
hni
al details of the Standard Minimalism.62 Forfurther information see e.g. Adger [2003℄, Radford [1997℄, Chomsky [1995℄.3.1.4 The 
artography of synta
ti
 expressionsGenerative grammar distinguishes two types of synta
ti
 
ategories: headsbelonging to lexi
al 
ategories, su
h as verb, noun or adje
tive, have substan-tive meaning; heads belonging to fun
tional 
ategories don't have substantivemeaning [Golden 2001℄. The generative view of synta
ti
 stru
ture of linguis-ti
 expressions di�ers from the traditional view. The latter 
laim that lexi
al
ategories are the heads of phrases, e.g. verb is the head of a senten
e: a sen-ten
e is formed by �words surrounding a �nite verb� [Topori²i£ 2000: 555℄.On 
ontrary, the Minimalism 
laims that, universally, a head of a typi
alsenten
e is a 
omplementizer (C), whi
h is a fun
tional 
ategory.63So, a senten
e is a 
omplementizer phrase (CP), whose head is a 
om-plementizer (C). Is its 
omplement a verb phrase VP? Generative grammarargues that this is not the 
ase: between CP and VP, in�e
tional phrase (IP)
an be found. Therefore, a more detailed des
tiption of senten
e's stru
tureis that a senten
e is a CP having an IP 
omplement having a VP 
omple-ment, (172) [Chomsky 1995: 55℄. The sequen
e CP�IP�VP shall be 
alledthe extended verbal proje
tion. (Heads C, I and V 
an also have spe
i�ers.)(172) CPIPVPSome of the main results of the generative grammar in the past twentyyears are the following.62Spe
i�
ally, we shall not deal with the linearisation of 
onstituents. Languages su
has Slovenian were des
ribed as head-�rst in GB [prim. Golden 2001℄, meaning that the
omplement always follows the head, while the spe
i�er pre
edes it, as graphi
ally shownin (171).63The traditional view is not wrong, but impre
ise: the verb is not a synta
ti
, but a�semanti
� head of the senten
e. Sin
e the generative grammar 
an distinguish betweemthe two types of headship, it 
an assert that all synta
ti
 expressions are endo
entri
.82



3.1 STANDARD MINIMALISM(i) Not only senten
e stru
ture 
onforms to a universal pattern. Othertypes of phrases do so as well, e.g. noun phrase and adje
tive phrase withthe 
orresponding nominal and adje
tival extended proje
tion. The seminalwork in the nominal sphere is Abney [1987℄, who argues that noun phrasesare a
tually determiner phrases (DPs), 
onsisting of a determiner (D) and anoun phrase (NP), (173).(173) DPD NP(ii) Extended proje
tions are mu
h more 
omplex than (172) and (173)imply. Ea
h of CP, IP, VP, DP and NP must be broken apart, into severalsemanti
ally spe
ialized fun
tional proje
tions. The seminal work is Pollo
k[1989℄, breaking apart IP; re
ent works in
lude Rizzi [1997℄, Cinque [1999,2002℄, Rizzi [2004℄. The bran
h of Minimalist Program investigating thedetails of the stru
ture of extended proje
tions is 
alled the 
artography ofsynta
ti
 stru
tures.64fseqLet us sum up and add to the terminology introdu
ed so far in this subse
tion.Let F1P be the root node of some senten
e's synta
ti
 representation. LetF2P the 
omplement if F1, and so forth: let Fi+1P be the 
omplement ofthe head Fi. FiP are so-
alled fun
tional proje
tions. The sequen
e of allfun
tional proje
tions in a senten
e, <F1P, F2P, . . . , FnP>, will be 
alledthe extended verbal proje
tion. Analogously, extended nominal and adje
tivalproje
tion are de�ned.We shall follow Starke [2004℄ and assume the validity of the fseq general-ization, given in (174).65(174) For every lexi
al 
ategory, there is a universal sequen
e of fun
tionalproje
tions, 
alled fseq, so that the following is true.Let FP and GP be fun
tional proje
tion in the extended (verbal,nominal, adje
tival, et
.) proje
tion. If GP is the 
omplement ofFP, [FP F GP℄, then FP > GP (i.e. in the relevant fseq, FP pre
edes64Some of the better known works in this area in
lude Cinque [1999, 2002℄, Rizzi [1990,2004℄, Belleti [2004℄.65Some linguist
 [e.g. Nilsen 2003, Starke 2004℄ believe that fseq is semanti
allymotivated.
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3.1 STANDARD MINIMALISMGP)66 or F=G.67(175) fseqa. Verbal: CP > TP > NralP > BgP > AgentP68 > VP > ThemePb. Nominal: DP > Spe
i�
P > NumP > DefP > NralP > NP
. Adje
tival: DegP > AP(175) does not present the entire fseq, but only the part relevant for thethesis. This is usual pra
ti
e: authors working on 
artography usually don'tdeal with entire fseq at on
e, but fo
us on the relationships among a smallnumber of heads. This is the reason why it is virtually impossible to �nd somearti
le presenting the entire part of the fseq we shall need in the thesis. Thus,(175) was formed by 
ombining partial fseqs put forth by various authors,and therefore a
tually represent noone's view on fseq (but mine). Note alsothat 
ombining di�erent authors' fseqs 
an be di�
ult, sin
e their view onthe 
ontent of spe
i�
 fun
tional heads sometimes di�er.The verbal fseq in (175a) 
onsist of widely assumed fun
tional proje
tionsCP, TP, AgentP and VP [see e.g. Adger 2003℄, and some fun
tional proje
-tions, whi
h are at least partly my own inventions: ThemeP (for dis
ussionsee �4.3.3), N(ume)ralP (the existen
e of NralP in the verbal extended pro-je
tion is my own assumption, see �5.2), and B(a
k)g(round)P (BgP is myown invention repla
ing the more 
ommon Fo
usP, for dis
ussion see �4.5and 
hapter 5).Nominal fseq in (175b) is more 
ontroversial in the literature. Aboh [2004℄assumes DP > NumP > DemP > NralP > AP > NP. Ihsane and Puskás[2001℄ add Spe
i�
P > DP69 and Spe
i�
P > DefP,70 but do not dis
uss therelative ordering of DefP with respe
t to NumP and NralP. What follows isthe ordering Spe
i�
P > NumP > NralP, that I assume in the thesis. I argue66Some authors believe that every extended proje
tion must 
ontain all members ofthe relevant fseq [Cinque 1999℄. The others argue that, in prin
iple, a proje
tion 
anbe absent from the extended proje
tion [Starke 2004℄. In the thesis I adopt the latterview; spe
i�
ally, I assume that the fun
tional proje
tion 
an be absent whenever itspresen
e/absen
e makes no 
hange to the meaning; see also 6.3.67We must allow for a fun
tional proje
tion of some 
ategory to be the 
omplement ofanother fun
tional proje
tion belonging to the same 
ategory, e.g. be
ause of multiple-whquestions [Starke 2001℄.68I 
onsider the small vP and AgentP to be one and the same fun
tional proje
tion.Sin
e this thesis deals with theta roles and not with de
omposition of verbal meaning, Iwill use the AgentP notation.69In Aboh [2004℄ D 
an be either [+spe
i�
℄ or [-spe
i�
℄.70Ihsane and Puskás [2001: 41℄ 
laim that DefP is �heads the lowest proje
tion of theleft periphery�, so in their system, Spe
i�
P > DP > DefP probably holds.84



3.1 STANDARD MINIMALISMfor DefP > NralP in �5.1.2.71,72(175
) is a 
ommonly assumed ordering [Adger 2003: 347℄.It is also widely agreed that lexi
al 
ategories belong to the �nal positionin their fseq. I also believe that it is undesirable to use CP and DP in the 
ar-tographi
 approa
h, that is breaking up the �old� fun
tional proje
tions. Theformal meaning of CP and DP is not well de�ned�they are merely remainsof the histori
al development of the generative grammar and therefore onlyuseful pretheoreti
ally, as �
over 
ategories�, synoynmous to the traditionalterms senten
e and noun phrase.Ex
eptions to fseqThe traditional generative view on negation [Pollo
k 1989℄ holds that sen-tential negation is introdu
es by a spe
ialized fun
tional proje
tion NegP. Asother fun
tional proje
tions, NegP is a part of the verbal extended proje
-tion. However, NegP is di�erent from the other fun
tional proje
tions, whi
hhave a �xed position in fseq. So Cinque [1999: 126℄ 
laims that �the eviden
epoints to the possibility of generating a NegP on top of every adverb-relatedfun
tional proje
tion, even simultaneously, up to a 
ertain height (whi
h islikely determined by semanti
 reasons).� Next, Starke [2004℄ notes that nega-tion and φ-features (gender, number, person) exhibit parallel begaviour: thefun
tional proje
tions 
orresponding to these features (let us 
all them φP)
an be generated on top of virtually every fun
tional proje
tion, too.73To sum up, fun
tional proje
tions NegP and φP 
an be generated on topof many fun
tional proje
tions. As su
h they form an ex
eption to the fseqgeneralization. However, we shall not reje
t the fseq generalization; we shallrather follow Starke [2004℄ and allow the ex
eption, keeping in mind the needfor an explanation. We shall therefore assume that the extended proje
tionsmust 
onform to the universally given, �xed pattern fseq, with ex
eptionof NegP and φP, whi
h 
an in prin
iple be generated on top of any otherfun
tional proje
tion, with the list of a
tual fun
tional proje
tions allowingthis possibly being spe
i�ed on language-spe
i�
 basis.7471See Lyons [1999℄ for a di�erent view on synta
ti
 de
omposition of de�nite phrases.72In �5.4.1 the fun
tional proje
tion DefAP is used: I assume that this proje
tion is
onne
ted to the �adje
tival� de�nite arti
le ta in 
olloquial Slovenian. Its pre
ise positionin the nominal fseq will not be important: Maru²i£ and �au
er [2005℄ argue that it is
onne
ted to relative 
lauses. (Of 
ourse we have DefAP > NP.)73For examples on possible positions of negative marker (for NegP) and subje
ts andobje
ts (for φP) see Cinque [1999: �5℄.74Nilsen [2003℄ views the situation di�erently and argues that the fseq 
an be derived ifwe assume that (some) adverbs are polarity items.85



3.2 SEMANTIC FORMThe ex
eptional status of NegP and φP will be used in the thesis (in someappropriate formulation). The analysis in �4.5.5 will assume free distributionof φP with respe
t to the other fun
tional proje
tions in fseq. For dis
ussionon NegP see �4.4.2 and �5.7.3.2 Semanti
 FormIn �3.1.2 the ar
hite
ture of the Standard Minimalism has been introdu
ed.The ar
hite
ture is widely a

epted both in generative synta
ti
 theories75and in generative semanti
 theories [Larson and Segal 1995℄. I �nd the lattersurprising, sin
e I believe that the 
ontemporary theories of formal semanti
sare in
ompatible to the ar
hite
ture shown in �gure 3.1.Of 
ourse, su
h a bold 
laim must be argued for. For reasons of spa
e,I 
annot dis
uss all the theories in the thesis; it seems, however, that, inorder to 
ompute the truth 
onditions, all of them introdu
e a spe
ial lin-guisti
 level, that I shall 
all Semanti
 Form (SF). The problem is that�asfar as I know�in no formal semanti
 theory SF equals the Minimalist LF.The expressions of LF are synta
ti
 obje
ts, whereas the expressions of SFare formulas of some other formal language. The 
hoi
e of the formal lan-guage di�ers from theory to theory, but none of them adopts the language ofLF as the language of SF.76 No matter whi
h formal language a parti
ularsemanti
 theory employs�some version of predi
ate logi
, generalized quan-ti�ers, et
.�the syntax of this formal language and the syntax of the naturallanguage di�er.It follows that in generative theories of formal semanti
s LF 
annot bethe interfa
e level between FL and CI. Only SF 
an be the interfa
e level.LF and SF must be somehow 
onne
ted, i.e. a semanti
 
omponent of FLmust exist, mapping the LF expression λ to the SF expression δ, 
alledthe denotation. It is worth noting that the di�eren
e between the synta
ti
stru
ture of linguisti
 expressions and formulas of formal semanti
 languagesimplies that the synta
ti
 and the semanti
 
omponent of FL are di�erent, i.e.the 
omputational systems generating LF and SF expressions are di�erent.75The theoreti
al toolbox of most synta
titians di�ers from Standard Minimalism inte
hni
al details, but its ar
hite
ture is nevertheless widely a

epted, the ex
eptions beinge.g. Distributed Morphology [Halle and Marantz 1993℄, Elegant Syntax [Brody 2000, 2003℄,[Borer 2005a,b℄, and Nanosyntax [Starke 2006℄.76It must be emphasized that despite the fa
t that all semanti
 theories distinguishbetween LF and SF, the idea that these should be 
ompatible to ea
h other had driventhe development of mu
h semanti
s. (For a short histori
 overview see Partee [1996℄.) Ionly 
laim that no semanti
 theory has a
hieved the 
omplete uni�
ation.86



3.2 SEMANTIC FORMBeing pre
ise, the ar
hite
ture of standard 
ontemporary linguisti
 theorythat in
ludes both syntax and formal semanti
s, is as shown in �gure 3.3.lexi
on // enumerationsynta
ti
 
omponent (overt syntax)
��Spell-Outsynta
ti
 
omponent (
overt syntax)
��

phonologi
al
omponent // PF AILFsemanti
 
omponent
��SFCIFigure 3.3: The ar
hite
ture of Standard Minimalism with a spe
ial SFThe types of input of the synta
ti
, phonologi
al and semanti
 
ompo-nent di�er. The input of the synta
ti
 
omponent is enumeration, 
onsistingof lexi
al items, standardly assumed to be bundles of phonologi
al, semanti
and formal (synta
ti
) features. The synta
ti
 
omponent uses the membersof enumeration as terminal nodes of the resulting synta
ti
 tree. To sum up,the input data of synta
ti
 
omponent are synta
ti
 obje
ts�more spe
i�-
ally, the smallest possible synta
ti
 trees�and are thus of the same typeas output data (the output of the synta
ti
 
omponent, LF expression λ, isa synta
ti
 tree). On 
ontrary, input data of the phonologi
al and semanti

omponent is not of the same type as these 
omponents' output data. Theinput data of the phonologi
al 
omponent is the synta
ti
 �semi-produ
t�

Σ, a synta
ti
 tree, whi
h is, a

ording to Chomsky [1995℄ transformed intophoneti
 trans
ription (some sort of mental IPA) by the phonologi
al 
om-ponent. Similarly, input data of the semanti
 
omponent is LF expression
λ, again a synta
i
 tree, whereas its output is denotation δ, an expression ofthe formal language of SF.Standard Minimalism assumes that synta
ti
 
omponent 
onforms to thein
lusiveness 
ondition [Chomsky 1995℄, requiring that during 
omputationthe 
omputational system 
annot introdu
e features not present in the input.The semanti
 theories assume that the 
omputation of the denotation δ is87



3.2 SEMANTIC FORM(strongly) 
ompositional [Larson and Segal 1995℄. Compositionality requiresthat the denotation of a 
omplex expression is a fun
tion of the denotations ofits 
onstituents and the mode of 
omposition; strong 
ompositionality furter-more requires that only the denotations of the immediate 
onstituents may bereferred to. From the in
lusiveness 
ondition and strong 
ompositionality, itfollows that all features 
ontained in the synta
ti
 obje
t's denotation at theSF must be present in the lexi
al items whi
h were input to the generationof the synta
ti
 obje
t.In the thesis, I distinguish two types of semanti
 features: logi
al and 
on-
eptual (also 
alled substantive). Logi
al features are part and par
el of thesemanti
 
omputational system. They do not stand for 
on
epts, but 
ontaindire
tions for generation of SF expressions. In many semanti
 theories thesefeatures are expressions of the lambda 
al
ulus over some formal language(language of SF). For example, it is usually assumed that the lexi
al featurebundles of determiners 
ontain logi
al features as in (176).77 (Determinershave no 
on
eptual features.) In semanti
 theories assuming the standardminimalist ar
hite
ture, an SF expression (the denotation) is generated byinterpretation of the LF expression λ.78 λ is interpreted bottom-up. The de-notation of the root node is 
omputed re
ursively from the (lexi
ally given)denotations of the terminal nodes. The denotation is an SF expression, andis available to CI.79(176) a. every: λPλQ ∀x : P (x)⇒ Q(x)The fun
tion having predi
ates P and Q for arguments, returning true i�every x that is P is also a Q.b. some: λPλQ ∃x : P (x) ∧Q(x)The fun
tion having predi
ates P and Q for arguments, returning true i�some x whi
h is a P is also a Q.
. no: λPλQ ∀x : P (x)⇒ ¬Q(x)The fun
tion having predi
ates P and Q for arguments, returning true i�every x whi
h is a P is not a Q.£. the: λPλQ ∃x : P (x) ∧ (∀y : P (y)⇒ x = y) ∧Q(x)The fun
tion having predi
ates P and Q for arguments, returning true i�77For expository reasons I use the lambda 
al
ulus over FOL in this se
tion. A
tually,no 
ontemporary theory of formal semanti
s uses FOL.78Semanti
 theories whi
h do not adopt the minimalist ar
hite
ture, assume the inputto the semanti
 
omponent to be some other synta
ti
 level, e.g. surfa
e syntax.79This is not entirely true for e.g. the theories of dynami
 semanti
s, like Dis
ourseRepresentation Theory (DRT) [Kamp 1981℄ an File Change Semanti
s (FCS) [Heim 1982℄.In these theories logi
al features are not instru
tions for generating denotations: they areinstru
tions for 
hanging the 
ontext (in FCS, �le 
hange potential).88



3.2 SEMANTIC FORMthere is an x whi
h (i) is a P , (ii) every y whi
h is a P equals x, and (iii) xis a Q.To satisfy the legibility 
onditions of CI, only features that CI 
an inter-pret may appear at SF. The other features must be eliminated.Not mu
h is known of CI and its mode of 
onne
tion to FL; two thingsare fairly obvious, though. First, CI does not manipulate with phonologi
alfeatures. Se
ond, it by de�nition manipulates with 
on
epts, therefore theinterfa
e level (i.e. SF) must 
ontain 
on
eptual features: [pig℄, [dog℄, [to see℄,[to give℄, [red℄, et
.Standard Minimalism distinguishes two types of formal features: inter-pretable formal featuers, whi
h 
an be interpreted by CI (or at SF), andnon-interpretable formal features, whi
h CI does not understand. It is thetask of syntax to eliminate all non-interpretable formal features from thesynta
i
 expression. In Standard Minimalism, this is a

omplished by fea-ture 
he
king me
hanism.The interpretable formal features are features for tense, aspe
t, mood,various modalities, negation, person, number, de�niteness, et
. We knowthat syntax manipulates with these features: e.g. the di�eren
e between a�nite and in�nitival senten
e, di�ering in the value of [tense℄, matters in thesyntax; some languages have person, number and/or de�niteness agreement;roughly put, Negative Polarity Items (NPIs)80 
an only be used within thes
ope of negation.The status of interpretable formal features is un
lear. Do they belong tothe CI or to the semanti
 
omponent. Is the answer to this question the samefor all the interpretable formal features? Some of them are represented in theformal semanti
s as primitive operators/predi
ates: the semanti
 
omponentsimply transfers them to the CI. The others are analyzed as 
omplex: thesemanti
 
omponent a
tually does some work using these features. Whi
hfeatures belong to one or the other 
lass mishg also depend on the 
hoi
eof a semanti
 theory. A detailed study of the status of intepretable formalfeatures is not a subje
t of this dissertation. For us it only matters that thesemanti
 
omponent either does something with a intepretable formal featureor forwards it to the CI.In the rest of the se
tion we will argue that the introdu
tion of a spe
ialSF (and, 
onsequently, logi
al features) diminishes the explanatory power ofthe theory.By analogy with logi
al features given in (176) we 
ould argue that adeterminer having logi
al feature �ven in (177) (we shall 
all this deteminer80We shall dis
uss NPIs in �4.1.3 89



3.2 SEMANTIC FORMsone) must exist. The senten
e (178a) should, by de�nition (177), have themeaning represented in (178b). Su
h a determiner 
annot be found neitherin English nor in any other natural language.(177) sone: λPλQ ∃x : P (x) ∨Q(x)The fun
tion having predi
ates P and Q for arguments, returning true i� some
x is either P or Q (or both).(178) a. Sone dog is barking.b. ∃x : dog(x) ∨ bark(x)There is an x, su
h that x is a dog or that x is barking (or both).If our theory does not predi
t that su
h a determiner 
annot exist, itis not restri
tive enough. This is not desirable: unrestri
tive theories aremethodologi
ally dubious, sin
e they 
annot be falsi�ed [Popper 1998℄. It isimpossible to get a pie
e of data falsifying an unrestri
tive theory. A theorythat is unrestri
ted enough 
an be used to des
ribe just any state of a�airs.The observation that not every predi
tion of the theory is 
on�rmed empir-i
ally is often ignored as a (in the 
ase of language, histori
al) 
oin
iden
e.On the other hand, a theory that is too restri
tive is easy to falsify, by �nd-ing a pie
e of data impossible to formalize in the theory. The pro
ess offalsi�
ation reveals the weak points of the theory and guides the resear
h.I believe that a theory of formal semanti
s introdu
ing SF 
annot predi
tthe non-existen
e of determiner sone. In su
h a theory, the 
ontent of log-i
al features 
an only be 
onstrained by the expressive power of the formallanguage of SF employed by the theory. To predi
t the non-existen
e of thedeterminer sone, (the equivalent of) (177) should be impossible to generatein the lambda 
al
ulus over the language of SF. However, it is impossibleto have an indepentent motivation for su
h restri
tion on expressive power.In other words, the predi
tion of the non-existen
e of determiner sone is
ir
ular.Let us illustrate the above argument using the GQ theory. In GQ, thedeterminers 
orrespond to a 
ertain 
lass of mappings, but, as it was immedi-ately noti
ed by Keenan and Stavi [1986℄ and van Benthem [1983℄, not everymapping from this 
lass 
orresponds to a determiner. The empiri
al general-ization is that determiners must be (strongly) 
onservative.81 However, the
ondition on (strong) 
onservativity is only a formalization of the observationthat determiners su
h as sone do not exist; it does not explain why this isso. As far as I know, �4.2 o�ers the �rst explanation of this observation.How 
ould not introdu
ing a spe
ial SF in
rease the predi
tive powerof the theory? Even if there is not spe
ial SF, some linguisti
 level must81(Strong) 
onservativity will be de�ned in �4.2.2.90



3.3 THE MODULARITY OF THE LANGUAGE FACULTYhave its fun
tion of the interfa
e, i.e. linguisti
 expressions must be givena semanti
 representation. In Standard Minimalism, whose ar
hite
ture isshown in �gure 3.1, the only 
andidate is LF. While formulas of a spe
ialformal language of SF were essentially independent of syntax, this is not the
ase with LF. On 
ontrary, it is the synta
ti
 
omponent of FL generatingthe semanti
 representation. Therefore, to 
onstrain the expressive power ofthe semanti
 representations, synta
ti
 arguments 
an be used, whi
h wasimpossible with a theory of formal semanti
s introdu
ing a spe
ial SF.3.3 The modularity of the language fa
ultyIn �3.2 we have argued that introdu
ing a spe
ial SF diminishes the explana-tory power of a theory adopting the ar
hite
ture of Standard Minimalism.Another, even greater problem of su
h a theory is its in
ompatibility withsome results of 
ognitive s
ien
e. Spe
i�
ally, the theory violates the modu-larity 
ondition.There are two extreme views on the fun
tional ar
hite
ture of the mind.The �rst is the so-
alled horizontal view, 
laiming that there is no internalorganization. The brain is a domain-general system. Mental a
tivity is dis-tributed a
ross the brain. It 
annot be de
omposed into independent units,not even abstra
tly. (A prominent 
ontemporary defender of this view isUttal [2003℄.) [Wikipedia 2006
℄The opposite view is 
alled the verti
al view. The �rst defender of thisview was the founder of phrenology Franz Joseph Gall in the nineteenth
entury, who 
laimed that mental pro
esses 
ould be put in a bije
tive 
orre-sponden
e to physi
al areas of the brain. The physi
al version of the verti
alview is no longer believed in, of 
ourse. However, Fodor [1983℄ has revived afun
tional version of the verti
al view, the so-
alledmodularity. This view ar-gues for existen
e of highly spe
ialized 
omputational systems 
alledmodules.(I emphasize that modules are not physi
ally delimited areas of the brain.A modul is an organizational unit of the mind.) Modules solve highly spe-
ialized tasks (domain spe
i�
ity), using limited information (informationalen
apsulation). They work fast and obligatorily (it is impossible to �swit
hthem o��), they are innate and have a �xed neural ar
hite
ture. [Wikipedia2006
, Fodor 1983℄Among the above-mentioned properties of modules, the most impor-tant are domain spe
i�
ity and informational en
apsulation. (Adapted fromFodor [1983℄, Starke [2006℄.)Domain spe
i�
ity. Every module is spe
ialized to work with a 
ertainkind of input, i.e. it has its spe
i�
 domain of operaton. In pra
ti
e,91



3.3 THE MODULARITY OF THE LANGUAGE FACULTYthe most 
ertain way to re
ognize a module is by the elements (features)it manipulates.Trivially, the visual and auditory system ea
h has its own domain: wesee with eyes, not ears; we hear with ears, not eyes.Informational en
apsulation. To operate, a module does not require in-formation on the inner workings of the other 
ognitive systems.Again, trivially, a person 
an be re
ognized by his/her looks, withouthearing it; or by the 
olor of his/her voi
e, without seeing him/her.A
tually, visual and auditory system 
onsist of several modules ea
h.The visual system, for example, 
onsists of modules spe
ialized for 
olorper
eption, shape analysis, 3D spatial relation analysis, fa
e re
ognition, et
.Informational en
apsulation is also typi
ally illustrated using an examplein the visual domain. Figure 3.4 shows Müller-Lyer's opti
al illusion. Theillusion that the horizontal lines have di�erent lenghts, based on the left partof the pi
ture, remains regardless of the fa
t that we 
ons
iously know thattheir lenght is the same (based on the inspe
tion of the right part of thepi
ture). The visual system does not have a

ess to the 
ons
ious data andreports its own, albeit wrong results.
��??

??
��

??
��

��??

��?? ��??

��??
??
��

??
��

��??

��?? ��??Figure 3.4: Müller-Lyer's opti
al illusionFodor as
ribes a modular stru
ture to the input systems, i.e. systemsre
eiving information from the environment, in
luding the language fa
ulty[Fodor 1983℄. Ja
kendo� [1992℄ also 
laims that FL is a modular system (healso argues that output systems, e.g. motor systems, are modular). Many au-thors believe that mind is a massively modular system, i.e. it is entirely buildof modules [among others see Ja
kendo� 1997, Sperber 2002, Carruthers2006℄.82Generative grammar argues that syntax is autonomous [Golden 2001: 5℄.It follows that generative grammar is 
ompatible with the assumption that82Fodor believes that the 
entral system�a sort of integrator of 
ognitive modules'results (
ons
iousness)�is not modular; Chomsky's CI is also a 
omponent of the 
entralsystem, and is therefore a

ording to Fodor not modular.92



3.3 THE MODULARITY OF THE LANGUAGE FACULTYFL is �outwardly� modular, i.e. that it is a module of a group of modules�atbest, it might even require that this is so.83 Next, we 
an inquire whether FLis �inwardly� modular, i.e. is the 
omputational system that generates andparses linguisti
 expressions, build out of several modules? In the thesis Iassume that this is the 
ase, and evaluate linguisti
 theories with respe
t totheir 
ompatibility to this assumption.84I argue in �3.3.1 that Standard Minimalism (with a spe
ial SF) is notmodular. In �3.3.2 a synta
ti
 theory 
alled Nanosyntax will be introdu
ed,
laiming that this theory is modular.3.3.1 Standard MinimalismIn this se
tion I argue that Standard Minimalism does not 
onform to therequirement of modularity. Spe�
i�
ally, I shall deal with Standard Mini-malism with a spe
ial SF. All three 
omponents (phonologi
al, synta
ti
 andsemanti
) of FL, shown in �gure 3.3 on page 87, will be 
he
ked to see if they
onform to the modularity.Standard Minimalism assumes that syntax is responsible to des
ribe andexplain not only synta
ti
, but also morphologi
al data, i.e. that the 
om-putational system dealing with (in�e
tional) morphology is an integral partof the synta
ti
 
omputational system. Besides the approa
h being empiri-
ally quite su

essful, it 
an be argued for on modularity basis. (i) Domainspe
i�
ity. It is obvious that syntax and morphology use the same kindsof features: tense, verbal aspe
t, number, et
. (ii) Informational en
apsu-lation. Baker's mirror generalization 
laims that the word-internal order ofmorphemes is a mirror or the order of synta
ti
 operations [Baker 1985℄.To explain this if morphology and syntax were independent systems, syntaxwould have to �see� the inner workings of morphology or vi
e versa, violatinginformational en
apsulation. (Arguing that Baker's mirror generalization isa 
oin
iden
e makes the theory unexplanatory.) [Starke 2006℄The semanti
 
omputational system works with logi
al features, by de�-nition.The semanti
 
omputational system also works with 
on
eptual features,whi
h fun
tion as predi
ates. However, formal semanti
s deals only with
on
epts' extensions and does not try to subsume the intensional di�eren
es,83Outside the generative grammar, the autonomy of syntax is not always assumed,among others see Anderson [2006℄.84The question of modularity of systems of the mind other than FL is not important inthe thesis. CI, that 
ommuni
ates with the syntax through LF, is 
ertainly not a singlemodule (a

ording to the authors arguing for massive modularity, modules are mu
h more�nely spe
ialized). We will therefore keep 
alling it a system.93



3.3 THE MODULARITY OF THE LANGUAGE FACULTYwhi
h are in the domain of lexi
al semanti
s. No version of predi
ate logi
 issensitive to di�eren
es su
h as the di�eren
e between a 
at and a dog. The
on
eptual features are simply forwarded to CI.If semanti
 
omponent forwards 
on
eptual features to CI, it follows theyuse the same features and therefore violate domain spe
i�
ity. This view is,however open to obje
tions that (i) mere forwarding of features (in 
ontrastto manipulating them) does not 
onstitute a violation of domain spe
i�
ity,and that (ii) CI is not a module. I Despite my belief that these are feebleobje
tions, I will not try to provide an answer to them. Rather, the non-modularity of Standard Minimalism with a spe
ial SF will be demostratedusing a more 
onvin
ing 
ase: I will argue that modularity is violated by thesynta
ti
 and semanti
 
omponent.85Let us begin by providing a list of feature types, manipulated by thesyntax. Neither phonologi
al nor 
on
eptual features in�uen
e the synta
ti
stru
ture.86 Formal features, both non-interpretable and interpretable, aresynta
ti
 features by de�nition. Next, let us show that the synta
ti
 
om-ponent, if we assume that it is informationally en
apsulated, manipulateslogi
al features and thereby violates domain spe
i�
ity.Unlike 
on
eptual features, logi
al features heavily in�uen
e syntax.8785Further dis
ussion in this se
tion is motivated by a 
lass on nanosyntax given at thesummer s
hool of generative grammar EGG 2006 [Starke 2006℄. The main topi
 of the 
lasswas the role of the mental lexi
on as an interfa
e between the modules of FL. However, itwas expli
itely mentioned, among other things, that the synta
ti
 and semanti
 
omponent
annot be separate modules, and that lambda 
al
ulus (the language of logi
al features)
annot be a part of the Minimalist Program.86We 
ould try to provide to 
ounter-examples to this 
laim, but both of them turn outto be illusory. First, the senten
e (i), whi
h is about pigs, is 
learly di�erent from thesenten
e (ii), whi
h is about dogs. However, this is not a 
ase of synta
ti
, but a 
aseof phonologi
al and substantive (
on
eptual) di�eren
e. Se
ond, morphologi
al propertiesof the verb 
an vary with respe
t to the subje
t. For example, in Slovenian the verbagrees with the subje
t in gender; it therefore makes a di�eren
e whether the subje
t isa mas
uline noun pes `dog' or a feminine noun ma£ka `
at'. However, as implied by theabove des
tiption, this is not a 
onsequen
e of a 
hange in 
on
eptual meaning, but a
onsequen
e of a gender di�eren
e, i.e. a 
hange in a formal feature. Independen
e of
on
eptual meaning and grammati
al gender be
omes obvious, if nouns dekle and pun
a,both meaning `girl', are 
ompared. Their substantive meaning is the same, but the formeris a neuter, and the latter a feminine noun.(i) There is a pig on the road.(ii) There is a dog on the road.87We 
ould es
ape this 
on
lusion by doubling the logi
al features. For every logi
alfeature, we 
ould assume the existen
e of a synta
ti
 feature with the �same� 
ontent.Then, logi
al features would in�uen
e the (formal) meaning of the lexi
al item, whereas94



3.3 THE MODULARITY OF THE LANGUAGE FACULTYThe distribution of DPs depends on its head: DPs headed by vsak `every',noben `no', ali en `a' have di�erent distributions, (179)�(181). (The senten
esshould be read using ordinary falling intonation.)(179) a. Vsakevery pujspig jeeats kumaro.
u
umber`Every pig is eating a 
u
umber.'b. * Vsakevery pujspig nenot jeeats kumare.
u
umber(180) a. * Nobenno pujspig jeeats kumaro.
u
umberb. Nobenno pujspig nenot jeeats kumare.
u
umber`No pig is eating a 
u
umber.'(181) a. Ena pujspig jeeats kumaro.
u
umber`A pig is eating a 
u
umber.'b. Ena pujspig nenot jeeats kumare.
u
umber`Some pig is not eating a 
u
umber.'Following the GQ theory [Barwise and Cooper 1981℄ we assume that de-terminers vsak `every', noben `no' and en `a', di�er in no formal feature, butonly in logi
al features (and, trivially, in phonologi
al features). If followsthat the di�eren
e in a

eptability of (179)�(181) 
an only be due to thedi�eren
es in logi
al features of the determiners. Therefore, the di�eren
esin a

eptability 
annot be predi
ted without violating modularity. On onehand, if the synta
ti
 
omponent manipulates logi
al features, domain spe
i-�
ity is violated. On the other hand, if it does not do so, it must ��nd out�about the di�eren
e from the formal semanti
s, whi
h violates informationalen
apsulation.The modularity of the phonologi
al 
omponentSo far we have realized that Standard Minimalism with a spe
ial SF is not
ompatible with the modularity hypothesis. However, it is 
lear that thisformal features would be responsible for its synta
ti
 properties. (For illustration see�4.1.2, page 117.) However, su
h an approa
h is either (i) unexplanatory, sin
e the featuredoubling is not independently motivated, or (ii) informational en
apsulation is violatedinstead of domain spe
i�
ity, sin
e any kind of motivation for the feature doubling mustbe aware of the inner workings of both modules, the synta
ti
 and the semanti
 one.95



3.3 THE MODULARITY OF THE LANGUAGE FACULTYis not the fault of Standard Minimalism; it is formal semanti
s that is toblame. The opposite is true in phonology: the phonologi
al 
omponent ofFL, as seen by Chomsky [1995℄, violates modularity. I believe Chomsky'sview on the phonology�syntax interfa
e is well illustrated by the followingquotation.[T℄he whole phonologi
al system looks like a huge imperfe
tion,it has every bad property you 
an think of. Consider the way anitem is represented in the lexi
on, with no redundan
y, in
ludingjust what is not predi
table by rule. So the lexial item does notin
lude the phoneti
 form in every 
ontext, if that is predi
tableby rule; it just in
ludes what the phonology must know in orderto give the output, and it's a very abstra
t kind of representation,abstra
ted from phoneti
 form. Probably none of the elementsthat appear in the lexi
al representation are interpretable at theinterfa
e, that is, they are all uninterpretable features. The inter-fa
e is some kind of very narrow phoneti
 representation, maybenot even that, maybe a syllabi
 representation or a prosodi
 rep-resentation. The prosody is not in the lexi
al item, therefore itis added along the way; what is in the lexi
al item 
ouldn't beread at the interfa
e, it has to be modi�ed along the way. Prob-ably the entire phonology is an imperfe
tion. Furthermore thephonologi
al system has, in a way, bad 
omputational properties.For example, one reasonable 
omputational optimality 
onditionis the In
lusiveness Condition, whi
h holds that the 
omputationshouldn't add anything new; it just takes the features that is hasand rearranges them; that is the best system, it doesn't add junkalong the way. The phonology violates it, wildly. The whole nar-row phoneti
s is new, metri
s is new, everything is just addedalong the way. If you look at the phoneti
s it seems to violateevery reasonable 
omputational prin
iple that you 
an think of.[Chomsky 2002: 118�9℄Phonologi
al 
omponent of FL, as seen by Chomsky, is in
ompatible withmodularity. Phonologi
al 
omponent maps expression Σ from Spell-Out tothe phoneti
 form. Σ 
ontains all features of the 
onstituent lexi
al itemsex
ept the non-interpretable features that had been 
he
ked before Spell-Out. Thus, it is the phonologi
al 
omponent that has to eliminate all thesefeatures (in
luding semanti
 features), and to introdu
e (additional) pho-neti
 features, non-o

urring in lexi
al items. Thereby, domain spe
i�
ityis violated, sin
e phonologi
al 
omponent manipulates phonologi
al, (inter-pretable) formal, (logi
al and 
on
eptual) semanti
 and phoneti
 features. In96



3.3 THE MODULARITY OF THE LANGUAGE FACULTYthe 
ase of formal features it shares the domain of syntax, in the 
ase of se-manti
 features it overlaps with formal semanti
s, and it the 
ase of phoneti
features there is overlap with AI.At �rst sight it might not be 
lear as to why the phonologi
al 
ompo-nent should be the one that eliminates formal and logi
al features from Σ(e.g. why this is not performed at Spell-Out?). This is a 
onsequen
e of theview on the fun
tion of the phonologi
al 
omponent from Chomsky [1995℄,where it is assumed that word-formational morphology belongs to the earlystages of the phonologi
al 
omponent's pro
essing. For example, the forma-tion of patterns su
h as de
ide�de
isive�de
ision is part of this pro
ess (forarguments against this 
laim see Kaye [1995℄, �ivanovi¢ [2006℄). In order toderive these patterns, the phonologi
al 
omponent must have a

ess to mor-phosynta
ti
 features. Thus, Spell-Out (see �gure 3.1) should not eliminatethem from Σ. Sin
e morhosynta
ti
 features must not arrive at PF, theymust be eliminated by the phonologi
al 
omponent.The above makes it 
lear that the phonologi
al 
omponent, as seen byStandard Minimalism, does not 
onform to the substantive minimalism. InChomsky's opinion it belongs to the 
lass of imperfe
tions, whi
h are 
onse-quen
es of 
onditions imposed by the interfa
e levels.A phonologi
al theory, reje
ting and falsifying the validiy of the above-presented view (although very minimalisti
 itself) is Government Phonology.The dis
ussion about it falls out of s
ope of this dissertation.88 I would like tomention, however, that the theory seems to be 
ompatible to the modularitythesis: the phonologi
al 
omponent as seen by the Government Phonology,is a 
ognitive module.88The seminal work of Government Phonology is Kaye, Lowenstamm, and Vergnaud[1985℄. The philosophy of the theory is best presented in Kaye [1989℄. For standardtheory see Kaye, Lowenstamm, and Vergnaud [1990℄, Harris [1994℄, Kaye [1995℄, for vari-ous CV versions Lowenstamm [1996℄, Ségéral and S
heer [1999℄, Szigetvári [1999℄, S
heer[2004℄. The phoneti
s�phonology interfa
e is dis
ussed in Harris and Lindsey [1995℄, Har-ris [1996℄. For dis
ussion on syntax�phonology interfa
e see Kaye [1995℄, S
heer [2001,2006a,b℄. Prosody is not dis
ussed mu
h in Government Phonology, with an partial ex-
eption of S
heer [2006a℄.
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3.3 THE MODULARITY OF THE LANGUAGE FACULTY3.3.2 NanosyntaxUnlike Standard Minimalism (with a spe
ial SF), Nanosyntax, whi
h I sket
hin this se
tion, 
onforms to modulary.89,90The ar
hite
ture of nanosyntax is graphi
ally shown in 3.5. The theoryassumes that three 
ognitive systems are important for linguisti
 pro
essing,two of them being modules.phon. enumeration
��

SMS enumeration
��

?PF LF 
on
eptsmentallexi
on

module Fon module SMS
_ _ _ _ _ _ _ _�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�

_ _ _ _ _ _ _ _

CI

Figure 3.5: The ar
hite
ture of nanosyntaxModule SMS generates synta
ti
 expressions. These 
ontain only formalfeatures. Spe
i�
ally, they 
ontain no phonologi
al of 
on
eptual features.The module's name is derived from the fa
t that the module subsumes thetraditional �elds of syntax, morphology and semanti
s. The generated syn-ta
ti
 expressions 
ontain all aspe
ts of meaning, independent of 
on
epts;i.e. all formal aspe
ts of meaning. In the terminology of Standard Minimal-ism, this means that SMS module generates LF expressions.Phonologi
almodule Fon generates phonologi
al expressions. Contrary toStandard Minimalism, whi
h assumes that the phonologi
al 
omponent gen-erates phoneti
 representations, I assume following S
heer [2006a℄ that mod-ules Fon generates phonologi
al expressions, e.g. expressions of the kind pro-posed by the Government Phonology (see �3.3.1). The phonology�phoneti
sinterfa
e is not a part of nanosyntax.9189Nanosyntax is being developed at CASTL (Tromsø, Norway), proje
t leader beingMi
hal Starke. It is work in progress, and there were no written sour
es by time when Iwas writing (the Slovenian version) of the thesis. I the sket
h I therefore follow the 
lassesof Starke [2006℄.90I will refer to the ar
hite
ture of nanosyntax in �4.5.1.91One of the arguments supporting the view that the phonology�phoneti
s interfa
e98



3.3 THE MODULARITY OF THE LANGUAGE FACULTYCon
eptual-intentional system (CI), understood as in Chomsky [1995℄,is the sour
e of 
on
eptual representations. As mentioned, it is probably apart of the 
entral system, whi
h Fodor [1983℄ does not take to be a module.The details of CI's workings are not important for the thesis. We shall onlyassume it to be the sour
e of 
on
epts.The interfa
e between the modules, i.e. the agent a
ting as a translatorbetween di�erent modules, is the mental lexi
on. In nanosyntax, lexi
al itemsare triples (π, λ, γ), where π is a phonologi
al representation, generated bymodule Fon, λ is a synta
ti
-morphologi
al-semanti
 (LF), representationgenerated by module SMS, and γ is a 
on
eptual representation, generatedby CI.The 
ru
ial di�eren
e between nanosyntax and the other minimalist ap-proa
hes is in the point where the mental lexi
on is a

essed. While pra
-ti
ally all other theories begin the generation of a linguisti
 expression bya

essing the mental lexi
on,92 Nanosyntax assumes that the mental lexi
onis a

essed after the modules output their results.93 Corresponding to Spell-Out of the Standard Minimalism is a re
ursive 
omparision of the generatedLF expression to the lexi
al items: the LF expression is typi
ally asso
iatedto several lexi
al items�naively, with as many as there are words/morphsin the senten
e. (We shall say that a lexi
al item realizes 
ertain featuresin the LF expression.) In this way, the synta
ti
 expression is asso
iated tothe sound and meaning. We shall not dis
uss the details of this algorithm,presented in Starke [2006℄.94does not belong to narrow linguisti
 theory is the modality argument. Deaf-mute persons
ommunitate using sign languages. Just as better know spoken languages, these are fullnatural human languages. The only di�eren
e lies in modality: spoken languages employarti
ulatory and auditory systems, while sign languages employ motor and visual systems.Due to di�erent modality, the �phoneti
s� of sign languages di�ers widely from the pho-neti
s of spoken languages. However, it does not ne
essarily follow that signed and spokenlanguages di�er in their phonologi
al representations. For information on sign languagessee e.g. Brentari [1999℄, Emmorey [2002℄, Sandler and Lillo-Martin [2006℄.92This is also true for Distributed Morphology. Its mental lexi
on 
onsists of threeparts: Lexi
on, 
ontaining bundles of formal features; Vo
abulary, 
ontaining asso
iationsbetween formal and phonologi
al features; and En
y
lopedia, asso
iating PF and LF ex-pressions to the 
on
eptual meaning. Distributed Morphology starts the generation bya

essing Lexi
on (but not Voabulary or En
y
lopedia). [Marvin 2002℄93At this point, we ignore the potential 
ompli
ation dur to the phase theory [Chomsky2001℄.94Likewise, we shall not di
suss the syn
hronization problem, whi
h is 
ommon to all
ognitive s
ien
e [Roskies 1999℄. Essentially, the problem is to assure the syn
hronizationof Fon�SMS and CI�SMS interfa
es, otherwise any phonologi
al string 
ould have anymeaning, if only both would be assigned the same synta
ti
 stru
ture. (E.g. a senten
eThe dog is 
hasing the 
at 
ould mean The 
at is wat
hing the mouse.99



3.3 THE MODULARITY OF THE LANGUAGE FACULTYThe assumption that the mental lexi
on is a

essed only after the 
om-putation is what yields the modularity. Modules SMS and Fon manipulateex
lusively their own features: module SMS manipulates (interpretable andnon-interpretable) formal features, module Fon manipulates phonologi
al fea-tures. In Standard Minimalism, the synta
ti
 
omponent forwards featuresit does not understand to the appropriate systems. In nanosyntax this isnot ne
essary, sin
e lexi
al a

ess, 
onne
ting the synta
ti
 stru
ture to thephonologi
al and 
on
eptual representation, takes pla
e only after the syn-ta
ti
 expression has been build.95Let us show that the following follows from the assumption that themental lexi
on is a

essed only after the (synta
ti
) 
omputation. (i) Theheads of synta
ti
 expressions are not feature bundles; rather, heads 
ontainonly one feature. Thus, there is no di�eren
e between a head and a feature.96(ii) Lexi
al items are not unstru
tured bundles of features. They are triples
{π, λ, γ}, where π is a phonologi
al (PF) representation, λ a synta
ti
 (LF)representation and γ a 
on
eptual representation.(i) Standard Minimalism allows the heads to 
ontain more than one fea-ture. Thus, heads are feature bundles. Whi
h feature bundles are allowed, isnot universally determined, but language-spe
i�
: feature bundles are spe
-i�ed in the lexi
on. Standard Minimalism starts the derivation with lexi
alitems, so the mental lexi
on must be a

essed before the derivation. Innanosyntax, the mental lexi
on is a

essed after the derivation, therefore thesynta
ti
 generation 
annot start with lexi
al items. Sin
e the only possiblesour
e of feature bundles is the mental lexi
on,97 the synta
ti
 derivationin nanosyntax must begin with the enumeration of independent features.98Every feature from the enumeration thus be
omes a synta
ti
 head.(ii) Lexi
al items are not bundles of phonologi
al, formal and 
on
eptualfeatures. What are lexi
al items then? The point of the mental lexi
on is toasso
iate �form� and �meaning�. The form is a phonologi
al (PF) represen-tation π, generated by module Fon. Next, there are two kinds of meaning:the formal meaning is given by the synta
ti
 (LF) expression λ, generated95How 
ome that mental lexi
on 
an 
ontain all three kinds of representations: phonolog-i
al, synta
ti
 and 
on
eptual. Is this not a violation of domain spe
i�
ity? No, sin
e themental lexi
on is not a 
omputational system�it is only a 
olle
tion of data. Modularityapplies only to 
omputational systems.96This only applies to simple (non-
omplex) heads. The 
omplex heads, whi
h areforeign to Standard Minimalism, will be introdu
ed in �4.3.2. The introdu
tion of 
omplexheads does not 
ounter the 
on
lusions of this se
tion.97The assumption that feature bundles are universal, does not appear tenable.98Thus, in nanosyntax the enumeration is not an enumeration of lexi
al items, the anenumeration of features. A
tually, it would be possible to formalize the algorithm ofsynta
ti
 derivation without employing the 
onstru
t of enumeration.100



3.4 CONCLUSIONby module SMS; the 
on
eptual representation γ is generated by CI. (Thestru
ture of π and γ is not dis
ussed in the thesis.) The mental lexi
onasso
iates phonologi
al, synta
ti
 and 
on
eptual representations: thus, thesimplest assumption is that lexi
al items are triples {π, λ, γ}.993.4 Con
lusionIn this 
hapter we have argued that the theories of formal semanti
s intro-du
ing a spe
ial semanti
 form while adopting the ar
hite
ture of StandarMinimalism, are not 
ompatible to the modularity thesis (see �3.3). Contraryto Standard Minimalism, the ar
hite
ture of Nanosyntax does not allow theintrodu
tion of a spe
ial 
omputational system of formal semanti
s, and thusfor
es us to invent formal semanti
s that 
an do without it. Su
h a theoryof formal semanti
s 
annot use logi
al features, formulated in the lambda
al
ulus over some formal language�all aspe
ts of formal semanti
s must besynta
ti
ally transparent. The 
hallenge of inventing su
h a theory, or atleast its quanti�
ational aspe
ts, is the 
hallenge a

epted by this disserta-tion.To sum up, the semanti
 
omponent of FL does not exist. However, thehypothesis 1, whi
h formalizes this 
on
lusion and whi
h will be referredto in the following 
hapters, does not dire
tly 
laim this. Although it ismy belief that there is no spe
ial semanti
 
omponent or semanti
 form, Iwish to keep talking about them for expository reasons. In this way, I 
angradually present the isomorphism between SF (i.e. the appropriate form ofL∗ formulas) and LF.Hypothesis 1 (Triviality of semanti
 
omponent) The semanti
 
om-ponent of the language fa
ulty is trivial. In other words, LF is isomorphi
 toSF, LF ∼= L∗.By assuming the validity of this hypothesis, we e�e
tively make LF andSF equal�the ar
hite
ture in �gure 3.3 on page 87 with a trivial semanti

omponent is essentially the same as the ar
hite
ture in �gure 3.1 on page 80.Thus, it is 
laimed that there FL has no semanti
 
omponent.
99This is probably an oversimpli�
ation. A more detailed analysis should explain howirregular forms, idioms, alomorphs et
. are stored in the mental lexi
on.101



Chapter 4L∗ theoryIn 
hapter 2 we have provided an empiri
al motivation for L∗ as a languageof SF. In 
hapter 3 we have 
on
luded that the semanti
 
omponent of FLmust be trivial. It follows that LF expressions are only a notational variantof L∗: LF expressions are isomorphi
 to L∗ formulas. L∗ theory, that will bedeveloped in the present 
hapter, is an expli
ation of this isomorphism.The 
hapter is organized as follows. �4.1 deals with the formal languageL∗. The original version of the language was de�ned by Law and Ludlow[1985℄; �4.1.1 formally de�nes the version used in the thesis. Thr furthersubse
tions give two Ludlow, Ludlow's [1995, 2002℄ results stemming fromthe semanti
 analysis of linguisti
 expressions using L∗: �4.1.2 
hara
terizesdire
tionally entailing environments in L∗; �4.1.3 presents Ludlow's hypoth-esis on 
hara
terization of NPI li
ensing environments.Further se
tions deal with the LF�L∗ isomorphism, whi
h is expli
ated inprin
iples I shall 
all the 
orresponden
e prin
iples.�4.2 deals with basi
 features of the LF�L∗ isomorphism. �4.2.1 formulatesthe requirement that it is an isomorphism of hierar
hi
al stru
ture. �4.2.2argues that this implies that all quanti�
ation in L∗ must be restri
ted. �4.2.3presents the basi
 
orresponden
e prin
iples.�4.3 explores how predi
ation of arguments of L∗ is re�e
ted in LF. In�4.3.1 we �nd out what elements of LF the variables and the predi
ates of L∗
orrespond to. �4.3.2 presents the X-bar theory I believe we should employ ifLF and L∗ are to be isomorphi
. �4.3.3 presents the 
orresponden
e prin
iple
laiming that proje
tion in LF and predi
ation in L∗ are one and the samething. �4.3.4 it is shown how predi
ation would be re�e
ted in LF if standardX-bar theory were employed.�4.4 presents the 
orresponden
e prin
iples that determine the position(�4.4.1) and type (�4.4.2) of quanti�ers in L∗, based on the information inLF. The type is determined with help of the 
orresponden
e prin
iple dealing102



4.1 FORMAL LANGUAGE L∗with the negation, presented in the same subse
tion.�4.5 explores how atomi
 formulas of L∗ are in
orporated in the truth
onditions of a whole senten
e, using data on fo
us and 
ardinal numer-als. �4.5.1 explores the re�e
tion of SMS�CI interfa
e in L∗ theory, therebypreparing the grounds for analysis of fo
us. �4.5.2 gives the truth 
onditionsfor fo
us in L∗. �4.5.3 presents the 
orresponden
e prin
iple used to 
omputesu
h truth 
onditions. LF stru
ture suggested for the analysis of fo
us is anellipti
al stru
ture: �4.5.4 provides a general prin
iple for interpretation ofellipti
al stru
tures. �4.5.5 deals with the numeri
al argument of predi
ate
#, 
ru
ially using the observation of �3.1.4 that φ-phrases are exeptionalwith respe
t to the fseq generalization.�4.6 
on
ludes the 
hapter. (The 
orresponden
e prin
iples are repeatedin appendix A.)4.1 Formal language L∗PLO does not have enough expressive power to represent the truth 
onditionsof senten
es 
ontaining English SD most. It is not very di�
ult to prove thatit is impossible to represent the meaning of (182a) in PLO. This is provenby Barwise and Cooper [1981℄, who bridge the problem by introdu
ing thetheory of generalized quanti�ers (GQ). In GQ theory, the meaning of most isde�ned using set theory; the meaning of (182a) is represented as in (182b).101(182) a. Most people were eating noodles.b. |{x;man(x)} ∩ {y; eating noodles(y)}| >

> |{x;man(x)} − {y; eating noodles(y)}|The number of individuals in the interse
tion of the set of people and theset of noodle-eaters is greater than the number of individuals in the set weget by subtra
ting the set of noodle-eaters from the set of all people.101There are several equivalent notations used in GQ theory. Let E be the set of indi-viduals. The fun
tional notation, used by Barwise and Cooper [1981℄ and Keenan andStavi [1986℄, the denotations of determiners are mappings 2E → 22E , i.e. mappings thatmap a predi
ate into a set of predi
ates. van Benthem [1983℄ uses a simpler relationalnotation, that is also used in this thesis. In this notation the denotations of determinersare relations on E × E. In D(X,Y ) the �rst argument is the determiner's 
omplement(an NP), and the se
ond argument is its nu
lear s
ope (a VP). Larson and Segal [1995℄also use the relational notation. However, their version is more 
ompli
ated than the oneadopted in the thesis, sin
e they want to expli
ate all the details required by the strong
ompositionality. For a detailed derivation of an example similar to (182b) see Larson andSegal [1995: 277�8℄. 103



4.1 FORMAL LANGUAGE L∗(183) most(X, Y ) i� |X ∩ Y | > |X − Y |Sets X and Y are in a most-relation, if and only if the 
ardinality of their inter-se
tion X ∩ Y is greater that the 
ardinality of the di�eren
e X − Y .However, GQ theory introdu
es a spe
ial SF. Therefore, I do not wishto use it in the thesis. Rather, I extend the PLO into a formal languageL∗, whi
h has enough expressive power to represent the truth 
onditions ofsenten
es 
ontaining English SD most. L∗ was informally des
ribed in �2.2.1.The present se
tion provides the formal de�nition.�4.1.1 formally de�nes the version of L∗, used in the thesis. �4.1.2 shows,how Ludlow [1995, 2002℄ use L∗ to solve an old philosophi
al puzzle aboutdire
tional entailingness; �4.1.3 presents Ludlow's hypothesis on synta
ti

hara
terization of NPI li
ensing environments. Both results were developedusing the original version of L∗, but remain valid using the 
urrent version.4.1.1 The de�nitionIn �2.2.1 formal language L∗ was introdu
ed. The list of symbols employedwas given, and their meaning des
ribed informally. The interpretation ruleswill be formally de�ned in this se
tion. The rules will be indire
t: a pro
edurefor translating L∗ formulas into a language of in�nitary logi
 Lω1ω (read `l[omega one℄ omega') will be given. Su
h 
ourse of a
tion is 
hosen in orderto keep the results of �ivanovi¢ [2002℄.The version of L∗ used in the thesis is not the original implementationof the basi
 insight. The original version was de�ned in Law and Ludlow[1985℄, where an important aspe
t of the de�ned language is mentioned: itprovides a way to synta
ti
ally 
hara
terize the dire
tionally entailing en-vironments (see �4.1.2). This aspe
t of L∗ is further resear
hed in Ludlow[1995, 2002℄, where it is also noted that L∗ opens a path to synta
ti
 
har-a
terization of NPI li
ensing environments. Next, �ivanovi¢ [2002℄ observedthat 
onservativity�a notion well known from the GQ literature�
an besynta
ti
ally 
hara
terized in L∗, and proved (in the mathemati
al sense)Monotoni
ity and Conservativity theorems. The �rst theorem shows the va-lidity of the hypothesis about the synta
i
 
hara
terization of dire
tionallyentailing environments; the 
onne
tion between 
onservativity and restri
tedquanti�
ation follows from the se
ond one. I wish to keep both results validin the thesis, although the original and 
urrent version of L∗ di�er in manyrespe
ts. This 
an be done sin
e the results proven in �ivanovi¢ [2002℄ aregeneral enough: the theorems were not proven dire
tly for L∗, but for thelanguage of in�nitary logi
 Lω1ω, whi
h the original version of L∗ was translat-able to. Thus, the plan is to provide a translation pro
edure from the 
urrent104



4.1 FORMAL LANGUAGE L∗version of L∗ into Lω1ω, and thereby keep the validity of both theorems.102I emphasize that I do not 
laim that the L∗�Lω1ω translation rules givenin this se
tion are used by the speakers when they interpret linguisti
 expres-sions. The rules are provided ex
lusively to (i) show, that L∗ has a 
onsistentinterpretation and (ii) to keep the validity of Monotoni
ity and Consertativ-ity theorems. The dis
ussion about the psy
hologi
al pro
esses used by thespeakers to interpret the LF expressions are out of s
ope of this thesis. Ibelieve them to be mu
h 
loser to our informal understanding of L∗ formu-las, given in 2.2.1, than its formal de�nition, that will be presented in thisse
tion.InterpretationIn �nitary logi
 (su
h as PLO) only a �nite number of formulas may be
ombined in one step, and all formulas must be build in a �nite numberof steps. It is possible to de�ne logi
al languages where these restri
tionsdo not hold. They are 
alled in�nitary logi
s. Su
h languages in generalallos, to 
onjoin an in�nite number of arbitrary formulas using 
onne
tives
∧ and ∨ (184)�(185), or to 
reate a formula 
ontaining an in�nite sequen
eof quanti�ers (186).103(184) φ1 ∧ φ2 ∧ φ3 ∧ . . .(185) φ1 ∨ φ2 ∨ φ3 ∨ . . .(186) ∃x1∃x2∃x3 . . . φ

′We shall translate L∗ into an in�nitary logi
al language Lω1ω. Lω1ω allows
onjun
tions and disjun
tions of 
ountably in�nite number of formulas, butdoes not allow in�nite sequen
es of quanti�ers.104 The L∗�Lω1ω translation102The status of the hypothesis about NPI li
ensing environments is di�erent. Unlikethe results on dire
tional entailingness and 
onservativity, the NPI hypothesis is an em-piri
al one, and its validity 
an only be 
he
ked after the LF�L∗ relation is de�ned. Theestablishing of this relation is the goal of the thesis; however, the NPI hypothesis is leftto further resear
h. �4.1.3, dealing with NPIs, will merely introdu
e the hypothesis fromLudlow [1995, 2002℄ and illustrate it using some prototypi
al examples.103The notation used in (184)�(186) is only adequate for 
ases of 
ountable in�nity.104Mathemati
ians use symbol ω to refer to 
ountable in�nity (there are 
ountably many(positive) integers), and symbol ω1 to refer to the �rst un
ountable sort of in�nity. The�rst index in Lω1ω (ω1) refers to the maximal 
onjun
tion/disjun
tion allowed. Morepre
isely, it tells us that in an Lω1ω formula, we 
an 
ombine less than ω1 formulas using
onjun
tion or disjun
tion�so at most 
ountably many formulas may be 
ombined thisway. The se
ond index is about the longest sequen
e of quanti�ers allows. Con
retely, wemay use only sequen
es of less than 
ountably many quanti�ers�so only �nite sequen
esmay be 
reated. 105



4.1 FORMAL LANGUAGE L∗pro
edure may therefore use 
onstru
tions like (184)�(185), but not 
onstru
-tions like (186). We shall use a more e
onomi
al notation and repla
e thenotation in (184)�(185) with (187)�(188).
∞
∧

i=1

φi

(187)
∞
∨

i=1

φi

(188)How do we do the translation? The main question is how to translate
∃x : φ where x is a plural variable. The idea (stemming from the �rst versionof L∗) is to use a sequen
e of quanti�ers over singular variables, and assertthat φ is true for ea
h of these singular variables:(189) ∃x : φ

?∼ ∃x1∃x2∃x3 . . . :

∞
∧

i=1

φ(x/xi)(φ(x/x′) denotes a formula we get if all o

urren
es of x in φ are repla
ed by
x′.) The problem is that we 
annot use an in�nite sequen
e of quanti�ers in
Lω1ω. On the other hand, no �nite (n-long) sequen
e of quanti�ers will do,sin
e we 
annot represent the meaning of the senten
e n+ 1 Ss V. The tri
kis to use the following idea from the original version of L∗.(190) ∃x : φ

?∼
∞
∨

k=1

∃xk
i . . .∃xk

k :

k
∧

l=1

φ(x/xk
l )

Lω1ω allows for in�nite disjun
tions, so ∃x : φ may be translated as an in�nitedisjun
tion of formulas having longer and longer sequen
es of quanti�ers. In(190) no sequen
e of quanti�ers is in�nite; only the disjun
tion 
ombiningall the formulas 
ontaining longer and longer sequen
es of quanti�ers has a
ountably in�nite number of disjun
ts. In every disjun
t there is a (�nite)
onjun
tion following the quanti�er sequen
e, asserting that φ is true for allsingular variables introdu
es in the disjun
t. (190) is therefore read roughlyas `there is a number n su
h that there are n individuals su
h that φ is truefor all of them'�a
tually, this was the form of formulas in the original versionof L∗.105105More pre
isely, the formulas in the original version of L∗ also 
ontained the 
onditionthat the values of singular variables appearing in a disjun
t are di�erent. In the 
urrentversion of L∗ this 
ondition is transferred into the de�nition of predi
ate #.106



4.1 FORMAL LANGUAGE L∗The translation based on formula (190) is valid only for 
ountably in�nitemodels. I believe this is su�
ent for linguisti
 appli
ation.106There is one problem remaining with (190). Predi
ates # and ≬, des
ribedin �2.2.1, are not distributive. Thus, if the above pro
edure is used to repla
ethe o

urren
es of plural variables in argument positions of these predi
ates,we will get wrong results.The pro
edure will therefore be modi�ed in su
h a way that the substi-tution of plural variables for singular ones will not apply to the arguments ofpredi
ates #and ≬. We therefore de�ne φ(x/x′) to be the formula resultingfrom substitution for x′ of all o

urren
es of x but o

urren
es in argumentpositions of predi
ates # and ≬.Obviously, the meaning of predi
ates # and ≬ must be de�ned separately.The in�nite disjun
tion arising from the translation of an existential quan-ti�er �multiplies� atomi
 formulas, also atomi
 formulas of predi
ates # and
≬: there is one �
opy� of the formula in every disjun
t. kth �
opy� is withinthe s
ope of k quanti�ers over singular variables (xk

1, x
k
2, . . . , x

k
k), thus in thetranslation of existential quanti�
ation the predi
ates # and ≬ must be rel-ativized with respe
t to the disjun
t they are 
ontained in: for every pluralvariable that is an argument to # and ≬, the �
opies� of these predi
ates must�know� in whi
h disjun
t (arising from the translation of the existential quan-ti�er over the plural variable) they are 
ontained. This will be formalizedusing the following notation.Let VarPL be the set of plural variables used in L∗. Let f be a partialmapping from VarPL to the set of positive integers N, i.e. f : D(f) → N,where D(f) denotes the domain of mapping f and D(f) ⊂ VarPL holds. Let

x ∈ VarPL and k ∈ N. The extension of mapping f with an ordered pair
(x, k) is de�ned by:(191) (f + (x, k))(D(f) ∪ {x})→ N

(f + (x, k)) : y 7→
{

f(y) if y ∈ D(f)

k if y = xThe �nal set of L∗�Lω1ω translation rules is given in (192)�(197). (φand ψ are arbitrary L∗ formulas, x is an arbitrary obje
tual variable, f anarbitrary partial mapping D(f) ⊂ VarPL → N, and n an arbitrary numeri
alvariable.) Let us assume that the root node of every L∗ formula is marked106I believe that understanding of un
ountable sorts of in�nity surpasses the linguisti
intuition and that mathemati
al edu
ation is needed for that. The question how the�mathemati
al fa
ulty� is asso
iated to FL is an interesting one, but it is out of s
ope ofthe thesis. (I thank Philippe S
hlenker for reminding me of the question.)107



4.1 FORMAL LANGUAGE L∗with an empty-domain mapping.(192) (∃x : φ)f def∼ ∞
∨

k=1

∃xk
1 . . . ∃xk

k :

k
∧

l=1

φ(x/xk
l )

f+(x,k)(193) (φ ∧ ψ)f def∼ φf ∧ ψf(194) (¬φ)f def∼ ¬φf(195) (x ≬ y)f def∼ f(x)
∨

i=1

f(y)
∨

j=1

x
f(x)
i = y

f(y)
j(196) (∃n : φ)f def∼ ∞

∨

n=1

φf(197) (#(n, x))f def∼ ∃v1 . . . ∃vn :








∞
∧

i,j=1
i6=j

vi 6= vj









∧





n
∧

i=1

f(x)
∨

j=1

vi = x
f(x)
j



 ∧





f(x)
∧

j=1

n
∨

i=1

vi = x
f(x)
j



In (196) all o

urren
es of n in the de�niendum on the left-hand side ofdef∼ are numeri
al variables (φ 
an also 
ontain some o

urren
es of symbol
n), whereas all o

urren
es of n in the de�niens on the right-hand side arepositive integers. So, (196) translates ∃n : φ into an in�nite disjun
tion offormulas that 
ontain a positive intereger n instead of the numeri
al variable
n. Therefore, to be pre
ise, there is substitution going on in (196): all o

ur-ren
es of some numeri
al variable are repla
es by 
on
rete positive integers(but, the same symbol is used). Consequently, the �rst argument of predi
ate
# is always a positive integer (remember (�2.2.1) that we require formulasof L∗ to be 
losed), so it is allowed to use the symbol n in the de�niens in(197).To keep the validity of above-mentioned Monotoni
ity and Conservativitytheorems it is 
ru
ial that the translation rules preserve the polarity of in-dividual predi
ates; spe
i�
ally, after ea
h translation step all predi
ates arewithin the s
ope of the same number of negation as before the translation.Translation rules for standard notational abbreviations 
an be derivedusing the above rules (φ ∨ ψ def∼ ¬(¬φ ∧ ¬ψ), φ ⇒ ψ

def∼ ¬φ ∨ ψ, ∀x : φ
def∼

¬∃x : ¬φ, ∀n : φ
def∼ ¬∃n : ¬φ):(198) (φ ∨ ψ)f ∼ φf ∨ ψf 108



4.1 FORMAL LANGUAGE L∗(199) (φ⇒ ψ)f ∼ φf ⇒ ψf(200) (∀x : φ)f ∼ (¬∃x : ¬φ)f ∼ ¬
∞
∨

k=1

∃xk
1 . . .∃xk

k :

k
∧

l=1

(¬φ(x/xk
l ))

f+(x,k) ∼

∼
∞
∧

k=1

∀xk
1 . . . ∀xk

k :
k
∨

l=1

φ(x/xk
l )

f+(x,k)(201) (∀n : φ)f def∼ ∞
∧

n=1

φfRestri
ted quanti�ers are de�ned as usual.(202) Restri
ted existential quanti�
ation:
∃x [φ]ψ is the abbreviation for ∃x : φ ∧ ψ.
φ is the restri
tor, ψ the (nu
lear) s
ope.(203) Restri
ted universal quanti�
ation:
∀x [φ]ψ is the abbreviation for ∀x : ¬φ ∨ ψ.
φ is the restri
tor, ψ the (nu
lear) s
ope.Some useful resultsLet us show that our informal understanding of L∗ formulas, presented in�2.2.1, is 
orre
t.

∃x : φ where φ does not 
ontain # or ≬, is read as `there is a group xsu
h that φ is true for every member of x.' Inspe
ting (192) on the pre
edingpage, we 
an see this is ok: sin
e φ does not 
ontain # or ≬, the markings offormulas are irrelevant; thus, the de�niens in (192) 
an be read as `there isa number n su
h that there is a group x of the size n su
h that φ is true forevery member of x.'Similarly for universal quanti�
ation, (200), whi
h is read as `for everynumber n, in every group x of the size n, φ is true for some member of x.'Existential restri
ted quanti�
ation ∃x [φ]ψ is read as `there is a groupof individuals x su
h that φ is true for every member of x, and that ψ is alsotrue for every member of x.'(204) ∃x [φ]ψ ∼ ∃x : φ ∧ ψ ∼

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :
k
∧

l=1

(φ ∧ ψ)(x/xk
l )

f+(x,k)

109



4.1 FORMAL LANGUAGE L∗

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :
k
∧

l=1

(φ(x/xk
l )

f+(x,k) ∧ ψ(x/xk
l )

f+(x,k))

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :

(

k
∧

l=1

φ(x/xk
l )

f+(x,k)

)

∧
(

k
∧

l=1

ψ(x/xk
l )

f+(x,k)

)Universal restri
ted quanti�
ation ∀x [φ]ψ is read as `in every group ofindividuals x su
h that φ is true for every member of x, ψ is true for at leastone member of x.'(205) ∀x [φ]ψ ∼ ∀x : ¬φ ∨ ψ ∼

∼
∞
∧

k=1

∀xk
1 . . . ∀xk

k :
k
∨

l=1

(¬φ ∨ ψ)(x/xk
l )

f+(x,k)

∼
∞
∧

k=1

∀xk
1 . . . ∀xk

k :

k
∨

l=1

¬φ(x/xk
l )

f+(x,k) ∨ ψ(x/xk
l )

f+(x,k)

∼
∞
∧

k=1

∀xk
1 . . . ∀xk

k :

(

k
∨

l=1

¬φ(x/xk
l )

f+(x,k)

)

∨
(

k
∨

l=1

ψ(x/xk
l )

f+(x,k)

)

∼
∞
∧

k=1

∀xk
1 . . . ∀xk

k : ¬
(

k
∧

l=1

¬φ(x/xk
l )

f+(x,k)

)

∨
(

k
∨

l=1

ψ(x/xk
l )

f+(x,k)

)

∼
∞
∧

k=1

∀xk
1 . . .∀xk

k :

(

k
∧

l=1

φ(x/xk
l )

f+(x,k)

)

⇒
(

k
∨

l=1

ψ(x/xk
l )

f+(x,k)

)The rules that �push� negation over restri
ted quanti�ers are the same asin PLO. The following equivalen
es 
an easily be proven using de�nitions ofuniversal quanti�er, restri
ted quanti�ers and 
onne
tives ∨ and ⇒.(206) ¬∃x : φ ∼ ∀x : ¬φ(207) ¬∀x : φ ∼ ∃x : ¬φ(208) ¬∃x [φ]ψ ∼ ∀x [φ]¬ψ(209) ¬∀x [φ]ψ ∼ ∃x [φ]¬ψLet us make sure, using the above de�nitions and equivalen
es, that wehave as
ribed 
orre
t truth 
onditions to senten
es 
ontaining English de-terminers the and most. Formulas for the and most were given in (73a) onpage 47 and (78
) on page 50; the derivations are given in (210) and (211),110



4.1 FORMAL LANGUAGE L∗respe
tively. The derivations begin with logi
ally equivalent notations usingrestri
ted quanti�
ation.(210) the
∃x [S(x) ∧ (∀y [S(y)] y ≬ x)]V (x) ∼

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :

(

k
∧

l=1

S(xk
l ) ∧

(

∀y [S(y)] (y ≬ x)(x,k)
)

)

∧
(

k
∧

l=1

V (xk
l )

)

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :

(

k
∧

l=1

S(xk
l )

)

∧
(

k
∧

l=1

V (xk
l )

)

∧
(

k
∧

l=1

∞
∧

k′=1

∀yk′

1 . . .∀yk′

k′ :

(

k′

∧

l′=1

S(yk′

l′ )

)

⇒
(

k′

∨

l′=1

(y ≬ x)(x,k)+(y,k′)

))

∼
∞
∨

k=1

∃xk
1 . . . ∃xk

k :

(

k
∧

l=1

S(xk
l )

)

∧
(

k
∧

l=1

V (xk
l )

)

∧
(

∞
∧

k′=1

∀yk′

1 . . .∀yk′

k′ :

(

k′

∧

l′=1

S(yk′

l′ )

)

⇒
(

k
∨

i=1

k′

∨

j=1

yk′

j = xk
i

))

(211) most
∃n : ∃x [S(x) ∧#(n, x) (∀y [S(y) ∧#(n, y)] y ≬ x)]V (x) ∼

∼
∞
∨

n=1

[

∞
∨

k=1

∃xk
1 . . .∃xk

k :

(

k
∧

l=1

S(xk
l ) ∧#(n, x)(x,k) ∧

(

∀y [S(y)] (y ≬ x)(x,k)
)

)

∧
(

k
∧

l=1

V (xk
l )

)]

∼
∞
∨

n=1

[

∞
∨

k=1

∃xk
1 . . .∃xk

k :

(

k
∧

l=1

S(xk
l )

)

∧#(n, x)(x,k) ∧
(

k
∧

l=1

V (xk
l )

)

∧
(

k
∧

l=1

∞
∧

k′=1

∀yk′

1 . . .∀yk′

k′ :

((

k′

∧

l′=1

S(yk′

l′ )

)

∧#(n, y)(x,k)+(y,k′)

)

⇒
(

k′

∨

l′=1

(y ≬ x)(x,k)+(y,k′)

))]

∼
∞
∨

n=1

[

∞
∨

k=1

∃xk
1 . . .∃xk

k :

(

k
∧

l=1

S(xk
l )

)

∧
(

k
∧

l=1

V (xk
l )

)

∧111



4.1 FORMAL LANGUAGE L∗









∃v1 . . .∃vn :









∞
∧

i,j=1
i6=j

vi 6= vj









∧
(

n
∧

i=1

k
∨

j=1

vi = xk
j

)

∧
(

k
∧

j=1

n
∨

i=1

vi = xk
j

)


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))]A part of dis
ussion in �2.2.5 was based upon the assumption that adding
ondition ∃n : #(n, x)f in a formula does not 
hange the truth 
onditions.This assumption will be proved by proving that ∃n : #(n, x)f , appearing inthe translation pro
edure, is a tautology for every f .The algorithm of the translation guarantees that every expression of theform ∃n : #(n, x)f o

urs in within the s
ope of quanti�ers over variables
x

f(x)
1 , . . . , x

f(x)
f(x). The interpretation of this expression is therefore in prin
i-ple dependent on the values taken by these variables, i.e. dependent uponthe assignment g. Let A be the set of values of these variables and a the
ardinality of this set.

A = {g(xf(x)
1 ), . . . , g(x

f(x)
f(x)})

a = |A|
A is �nite, so we may write A = b1, . . . ba.Let g(vi) = bi for i ∈ {1, . . . , a}, so bi = g(vi) 6= g(vj) = bj , if only i 6= jholds for i, j ∈ {1, . . . , a}.For this 
hoi
e of variables v1 . . . , va it holds (by the de�nition of A) thatfor every i ∈ {1, . . . , a} there is at least one j ∈ {1, . . . , f(x)} su
h that
g(vi) = g(x

f(x)
j ).By the de�nition of A we 
an also �nd (for every j ∈ {1, . . . f(x)}) an

i ∈ {1, . . . , a} su
h that g(xf(x)
j ) = g(vi).Summarized, we have
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4.1 FORMAL LANGUAGE L∗whi
h is exa
tly #(a, x)f , by the de�nition of #. The ath member of thedisjun
tion
∞
∨

n=1
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

is therefore true, so the whole formula, whi
h is exa
tly the translation of
∃n : #(n, x)f to Lω1ω, is true.On the (non-)exhaustive assignment of theta rolesHerburger [2000℄ follows Larson and Segal [1995: 485�6℄ in assuming thattheta roles are assigned exhaustively. This means that in example (212) theonly agent in the event is Romeo and that Juliet is the only theme. Themotivation behind this assumption is the 
ases of indire
t agentivity. Ourlinguisti
 intuition tells us that senten
e (212a) does not des
ribe a s
enariowhere Romeo pays Hamlet to kiss Juliet. It is possible to 
laim that bothRomeo (who intentionally initiates the event of kissing) and Hamlet (whointentionally does the kissing) are agents in this event. Herburger and Larsonand Segal 
laim that if the assignment of theta roles were not exhaustive,formula (212b) 
ould be used to des
ribe su
h situations.(212) a. Romeo kiss Juliet.b. ∃e : kiss(e) ∧ agent(Romeo, e) ∧ theme(Juliet, e)In L∗ theory we 
annot assume that the assignment of theta roles isexhaustive. Why? We assume that all the predi
ates of L∗ (but #and ≬) aredistributive. More pre
isely, the meaning of a predi
ate whose argumentsare plural variables, is de�ned using the meaning of the same predi
ate inPLO, i.e. with singular variables (see �4.1.1). Thus, the equivalen
e (213b)holds. If the assignment of theta roles was taken as exhaustive, the righthand formula would be 
ontradi
tory.(213) a. Romeo in Hamlet kissed Juliet.b. agent(romeo and hamlet, e) ∼ agent(romeo, e)∧ agent(hamlet, e)Reje
ting the assumption that the assignment of theta roles is exhaustive,we are left with �nding some other path towards the solution of the indire
tagentivity. A
tually, su
h a path is already shown by Larson and Segal, whoargue that we should understand the s
enario where Romeo pays Hamlet tokiss Juliet as a 
onjun
tion of two events: the event of paying and the event113



4.1 FORMAL LANGUAGE L∗of kissing. I believe that to solve the indire
t agentivity problem, it su�
es tosimply make this 
onsequen
e a stipulation and 
laim that the above s
enariois impossible to des
ribe using only one event: the s
enario is �
omposed� oftwo events. We have to assume that in the above s
enario, CI 
annot assignto Romeo the agent role in the event of kissing, but only in the event ofpaying. Thus, the problem is transferred from formal semanti
s to the theoryof CI, maybe theory of language use. Our 
urrent level of understanding CImight not be high enough to provide su�
ient and required 
onditions onagenthood; however, as dis
ussed in Larson and Segal [1995: 489℄, this is nota problem limited to theta theory and that it would be thus unreasonable toexpe
t it to be solved by a theory of formal semanti
s.4.1.2 Dire
tional EntailingnessAristotle's syllogisms and Natural Logi
Current work on formal logi
al languages does not ne
essarily bear any re-lation to natural language. Modern logi
 is essentially a bran
h of mathe-mati
s. Traditionally, however, logi
ians have dealt with natural language alot�beginning from Aristotle, whose theory of syllogisms is the subje
t ofthis se
tion.Syllogisms are 
omposed of three statements: two premises and a 
on-
lusion. Premises and a 
onslusion form a syllogism if the 
onslusion is a
onsequen
e of the premises, i.e. if it is impossible that the premises are truebut the 
onslusion false.107 Aristotle's statement 
onsists of a subje
t and apredi
ate. The latter either asserts or denies that something is true of theformer. Aristotle's subje
ts and predi
ates are terms, whi
h 
an be eitherparti
ular (So
rates) or universal (horse, white). Of a great importan
e forour dis
ussion, the assertion about the subje
t 
an also be universal or par-ti
ular. This yields the following typology, the so-
alled square of opposition,(214). (Traditional abbreviations of the types are given in parenthesis. Inthe abbreviations, the predi
ate pre
edes the subje
t.)(214) a�rmative negationuniversal Every a is b. (Aba) No a is b. (Eba)parti
ular Some a is b. (Iba) Some a is not b. (Oba)The following terminology is usually introdu
ed: major term (P) is thepredi
ate of the 
on
lusion; minor term (S) is the subje
t of the 
onslusion;middle term (M) is the term o

urring in both premises; major and minor107Aristotle's original de�nition uses a di�erent wording, and is also somewhat more
omplex. However, our simpli�
ation does not in�uen
e the dis
ussion in the thesis.114



4.1 FORMAL LANGUAGE L∗premise are the premises 
ontaining the major and the minor term, respe
-tively. Based on where the middle term o

urs, all potential syllogisms 
anbe 
lassi�ed in four �gures.(215) 1. �gure 2. �gure 3. �gure 4. �guremajor premise M-P P-M M-P P-Mminor premise S-M S-M M-S M-S
on
lusion S-P S-P S-P S-PSin
e any statement in any syllogism 
an be of any of the four types inthe square of opposition, there are 256 potential syllogisms. Mostly, they areinvalid, i.e. the 
on
lusion is not a ne
essary 
onsequen
e of the premises.The list of valid syllogisms is given in (216). (The names are mnemoni
. Thethree vowels in the name mark the type of major premise, minor premise and
onslusion, in this order. For the meaning of mnemoni
 letters a, e, i and o,see (214).) Some examples of syllogisms are given in (217)�(220).(216) 1. �gure 2. �gure 3. �gure 4. �gureBarbara Cesare Darapti BramantipCelarent Camestres Disamis CamenesDarii Festino Datisi DimarisFerio Baro
o Felapton FesapoBo
ardo FresisonFerison(217) Barbaraa. All (guinea) pigs are rodents.b. All rodents are animals.
. ⇒All (guinea) pigs are animals.(218) Celarenta. No mammal is a bird.b. All whales are mammals.
. ⇒No whale is a bird.(219) Dariia. All swans are white.b. Some birds are swans.
. ⇒ Some birds are white.(220) Ferioa. No long thing is interesting.b. Some book is long. 115



4.1 FORMAL LANGUAGE L∗
. ⇒ Some book is not interesting.The Aristotle himself had already tried to 
hara
terise the set of validsyllogisms. At �rst sight, the senten
es of valid syllogisms have no 
ommonsynta
ti
 properties to use in the 
hara
terization. Aristotle did provide
ertain generalization�for some of them, see (221)�about the form thatpremises and/or 
on
lusion may take. His �ndings, however, are insu�
ientto uniquely determine the set of valid syllogisms�and even if they 
ould,they remain unmotivated. Aristotle's greatest a
hievement with respe
t tothe 
hara
terization of valid syllogisms is the theorem in (222).(221) a. No syllogism 
ontains two negated premises.b. No syllogism 
ontains to parti
ular premises.
. Syllogism having an a�rmative 
onslusion must 
ontain two af-�rmative premises.£. Syllogism having a negated 
on
lusion must have one negatedpremise.d. Syllogism having a universal 
on
lusion must have two universalpremises.(222) All syllgisms 
an be redu
ed to the universal syllogisms in the �rst�gure, i.e. syllogisms Barbara and Celarent.Sin
e Aristotle's time, syllogisti
 logi
 was investigated mainly by me-dieval logi
ians, among them Willian of O
kam, famous for his razor blade.In this period, the logi
ians su

eded not only in extending the empiri
aldomain of syllogisti
 logi
, but also in simplifying the inferen
e rules to asmall number of prin
iples. Ludlow [2002℄ 
alls this resear
h program Natu-ral Logi
.The idea of Natural Logi
 is that logi
al inferen
es follow two rules, ea
hof them appli
able in a 
ertain environment. The environments were 
alleddi
tum de omni and di
tum de nullo. Today, however, they are better knownas upward monotonous and downward monotonous. The rules are the follow-ing. In di
tum de omni environment, an o

urren
e of predi
ate A may besubstituted for by predi
ate B if A⇒ B holds. In di
tum de nullo environ-ment, an o

urren
e of predi
ate A may be substituted for by predi
ate B if
B ⇒ A holds.Let us illustrate the usage of di
tum de omni et nullo environments onthe derivation of the validity of syllogisms (217)�(220). We get the 
orre
tresults, if we assume the following distribution of di
tum de omni and di
tumde nullo environments. 116



4.1 FORMAL LANGUAGE L∗(223) statement type subje
t predi
ateA nullo omniE nullo nulloI omni omniO omni nulloFirst let us remember that the Aristotle himself found out that everysyllogism has at least one universal premise (see (221b)), either a�rmativeor negative. Thus every syllogism 
ontains a premise whi
h entails a formulaof the form A ⇒ B or A ⇒ ¬B, where either A or B is the middle term.The se
ond premise is then modi�ed into the 
on
lusion using the inferen
erules for di
tum de omni et nullo environments.In Barbara (217) the minor premise gives us pig⇒ rodent. In the majorpremise, subje
t is in di
tum de nullo environment, so rodentmay be repla
edby pig.In Celarent (218) the minor premise yields whale ⇒ mammal. In themajor premise, the subje
t is in di
tum de nullo environment, so mammal
an be repla
ed by whale.In Darii (219) the major premise yields swan ⇒ white. In the minorpremise, the predi
ate is in di
tum de omni environment, so swan 
an berepla
ed by white.In Ferio (220) the major premise yields long ⇒ not interesting. In theminor premise, th predi
ate is in di
tum de omni environment, so long 
anbe repla
ed by not interesting.The problem lies in the arbitrariness of table (223). True, it 
overs alllogi
al possibilities of the distribution of both environments. However, itremains a puzzle why they are distributed the way they are. Why is thesubje
t in parti
ular statements in di
tum de omni environment? Why isthe predi
ate in negative senten
es in di
tum de nullo environment?We 
ould say that medieval logi
ians have (unsu

essfully) tried to de�nedi
tum de omni et nullo environments by synta
ti
 means. This goal was alsopursued by some generative linguists, among others Suppes [1979℄, Sán
hez[1991℄, Dowty [1994℄. However, noone su

eeded in providing an algorithm fordetermining di
tum de omni et nullo environments, whi
h would take as in-put some independently motivated features. All the authors have introdu
ed(otherwise unmotivated) monotoni
ity features and an algorithm whi
h usedthem to 
ompute the monotoni
ity properties of 
omplex expressions. In anutshell, until Ludlow [1995, 2002℄ there is no synta
ti
 
hara
terization ofdi
tum de omni et nullo environments.
117



4.1 FORMAL LANGUAGE L∗Dire
tional entailingness in GQ theoryThe above dis
ussion might leave the impression that there is no known 
har-a
terization of di
tum de omni et nullo. This is 
ertainly false. Until Ludlow,there is no formal/synta
ti
 
hara
terization of these environments; the se-manti
 
hara
terization is well-known. In GQ theory [Barwise and Cooper1981, Keenan and Stavi 1986℄ the monotoni
ity properties of determinersfollow dire
tly from their set-theoreti
 de�nitions. (224) provides, followingLarson and Segal [1995: 275�6℄, the denotations of some determiners.109(224) a. Val(〈X, Y 〉 , every) i� |Y −X| = 0b. Val(〈X, Y 〉 , some) i� |Y ∩X| > 0
. Val(〈X, Y 〉 , no) i� |Y ∩X| = 0£. Val(〈X, Y 〉 , two) i� |Y ∩X| = 2d. Val(〈X, Y 〉 ,most) i� |Y ∩X| > |Y −X|e. Val(〈X, Y 〉 , the) i� |Y −X| = 0 and |Y | = 1f. Val(〈X, Y 〉 , both) i� |Y −X| = 0 and |Y | = 2The monotoni
ity properties of determiners are 
olle
ted in (225). ↑ and ↓mark upward and downward monotoni
ity; × marks non-monotoni
ity. (Cf.to (223).)(225) determiner Y Xevery ↓ ↑some ↑ ↑no ↓ ↓two110 × ↑most × ↑the × ↑both × ↑In GQ theory, the monotoni
ity properties of determiners follow from thede�nitions of their meaning. For a mathemati
ian, the proof of 
orre
tness109Larson and Segal [1995℄ use a valuation notation of the denotations. (224) presentssemanti
 axioms in the form Val(X, J, σ) where J is a linguisti
 expression, σ is a sequen
eand X the value of J with respe
t to σ. In (224), Y and X are the �rst and the se
ondargument of a deteminer, i.e. the subje
t and the predi
ate. (Sequen
es are a tool used inthe analysis of deixis and binding of pronouns and tra
es. They are not important for ourdis
ussion and are therefore omitted for 
larity.)110The de�nition in Larson and Segal [1995℄ assumes that 
ardinals have the exa
tlymeaning, and not the at least meaning. Only in the latter meaning, the subje
t is in an(upward) monotonous environment. 118



4.1 FORMAL LANGUAGE L∗of table (225) is trivial.111 However, to 
laim that our language fa
ulty 
on-tains a theoreti
al apparatus needed for su
h a proof is not psy
hologi
ally
onvin
ing. But if FL does not 
ontain the required apparatus, it is un-
lear how the speakers know whether some environment is monotonous (andwhether it is upward or downward monotonous) or not. If the theory aimsto be psy
hologi
ally real, it must repli
ate the monotoni
ity information assynta
ti
 features (this is done by Sán
hez [1991℄ and Dowty [1994℄, for exam-ple). However, the 
ongruen
e of the synta
ti
 features and the denotationsof determiners 
ould only be motivated by language a
quisition argument,again assuming that some part of human 
ognition, i.e. language a
quisitiondevi
e, 
ontains the above-mentioned set-theoreti
al apparatus.DIre
tional entailingness in L∗In a nutshell, until Ludlow [1995, 2002℄ there is no formal (synta
ti
) 
hara
-terization of the monotoni
ity properties of determiners on one hand, and onthe other hand, explaining dire
tional entailingness in terms of GQ theoryis not 
onvin
ing from the psy
hologist's viewpoint. En
oding the quan-ti�
ational aspe
ts of meaning with L∗, we get a theory whi
h (formally)
hara
terizes the relation between the meaning and monotoni
ity propertiesof determiners in a psy
hologi
ally 
onvin
ing manner.Examples (226)�(233) provide the truth 
onditions of senten
es 
ontain-ing various determiners. Let us 
ompare them with the table of monotoni
ityproperties of determiners given in (234).(226) a. A student su�ers.b. ∃x : student(x) ∧#(1, x) ∧ su�er(x)There is a group of individuals x su
h that: the members of x are students,the size of group x is 1, and the members of x su�er.(227) a. (At least) �ve students su�er.111Of the rows in table (225), the row of most seems the most di�
ult to prove, so wein
lude the proof below.(i-a) If the subje
t (Y ) was in an upward monotonous environment, we would be allowedto repla
e Y by any Z su
h that Y ⊂ Z. Let us set X = {1, 2}, Y = {1, 2, 3} and
Z = {1, 2, 3, 4, 5}. Then 2 = |Y ∩X | > |Y −X | = 1, but 2 = |Z ∩X | 6> |Z −X | = 3.(i-b) If the subje
t (Y ) was in an downward monotonous environment, we would beallowed to repla
e Y by any Z su
h that Z ⊂ Y . Let X = {1, 2}, Y = {1, 2, 3} and
Z = {3}. Then 2 = |Y ∩X | > |Y −X | = 1, but 0 = |Z ∩X | 6> |Z −X | = 1.(ii) Let us prove that the predi
ate (X) is in an upward monotonous environment.Assume |Y ∩X | > |Y −X | and X ⊂ Z. We have to show that |Y ∩ Z| > |Y − Z|. Thisis true sin
e: (a) X ⊂ Z implies {Y ∩X} ⊂ {Y ∩Z}, and (b) X ⊂ Z, whi
h is equivalentto X ′ ⊃ Z ′ (X ′ is the 
omplement of set X), implies {Y −X} = {Y ∩X ′} ⊃ {Y ∩ Z ′} =
{Y − Z}. 119



4.1 FORMAL LANGUAGE L∗b. ∃x : student(x) ∧#(5, x) ∧ su�er(x)There is a group of individuals x su
h that: the members of x are students,the size of group x is 5, and the members of x su�er.(228) a. Some students su�er.b. ∃x : student(x) ∧ su�er(x)There is a group of individuals x su
h that: the members of x are students,and the members of x su�er.(229) a. Every student su�ers.b. ∀x : ¬student(x) ∨ su�er(x)In every group of individuals x there is a member whi
h is not a student orsu�ers.(230) a. No student su�ers.b. ¬∃x : student(x) ∧ su�er(x) ali ∀x : ¬student(x) ∨ ¬su�er(x)It is not the 
ase that there is a group of individuals x su
h that: the membersof x are students and they su�er; or: In every group of individuals x thereis a member whi
h is not a student or does not su�er.(231) a. The pig is eating. / The pigs are eating.b. ∃x : pig(x) ∧ eat(x) ∧ ¬∃x′ : pig(x′) ∧ x′ 6= xThere is a group of individuals x su
h that: the members of x are pigs, theyeat and it is not the 
ase that there is group of pigs x′ disjoint from x.(232) a. The �ve pigs are eating.b. ∃x : pig(x) ∧#(5, x) ∧ eat(x) ∧ ¬∃x′ : pig(x′) ∧ x′ 6= xThere is a group of individuals x su
h that: the members of x are pigs, thesize of x is 5, the members of x eat and it is not the 
ase that there is groupof pigs x′ disjoint from x.(233) a. Most pigs are eating.b. ∃n : ∃x : pig(x)∧#(n, x)∧eat(x)∧¬∃x′ : pig(x′)∧#(n, x′)∧x′ 6= xThere is an integer n su
h that the following is true. There is a group ofindividuals x su
h that the following is true. The members of x are pigs, thesize of x is n, the members of x are eating and it is not the 
ase that thereis a group of pigs x′ of size n disjoint from x.
120



4.1 FORMAL LANGUAGE L∗(234) determiner subje
t verba ↑ ↑�ve ↑ ↑some ↑ ↑every ↓ ↑no ↓ ↓the × ↑the �ve × ↑the + pl. × ↑most × ↑The generalization is obvious. The monotono
ity properties of determin-ers depend on the distribution of their arguments (subje
t and verb) withrespe
t to negation operator(s). If an argument is within the s
ope of a nega-tion, it is in a downward monotonous (di
tum de nullo) environment. If itis not within the s
ope of negatin, it is within an upward monotonous (di
-tum de omni) environment. A more pre
ise generalization, whi
h takes intoa

ount the fa
t that an argument 
an o

ur more than on
e in the formula(this happens to the subje
t with the and most), and that the polarity ofthe o

urren
es might be di�erent, is stated in (235).(235) Monotoni
ity properties of determinersa. If all o

urren
es of a predi
ate 
orresponding to some argumentof a determiner are within the s
ope of a negation, the argumentis in a downward monotonous environment.b. If no o

urren
es of a predi
ate 
orresponding to some argumentof a determiner are within the s
ope of a negation, the argumentis in an upward monotonous environment.
. If some o

urren
es of a predi
ate 
orresponding to some argu-ment of a determiner are within the s
ope of a negation, whilethe others are not, the argument is in an non-monotonous envi-ronment.The above generalization was stated based on a small number of ex-amples. It be
omes really interesting, however, on
e it is (mathemati
ally)proven that there is indeed a 
onne
tion between a synta
ti
 property of`(not) being within the s
ope of a negation' and a logi
al property of `being(non-)monotonous (upward/downward).' Su
h proof was done by �ivanovi¢[2002℄,112 the detailed formulation of the proven theorem being the following.112The proof was based on a general method for proving interpolation theorems (forin�nitary logi
 Lω1ω), developed by Makkai [1969℄. In parti
ular, the Monotoni
ity Theo-121



4.1 FORMAL LANGUAGE L∗Let formula φ be in a polar 
anoni
 form i� the set of logi
al 
onne
tivesused in the 
ourse of generating φ is a subset of {∧,∨,¬}, and the set ofquanti�ers used in the 
ourse of generating φ is a subset of {∃, ∀}, where ∀and ∃ are unrestri
ted quanti�ers.(236) De�nition: The o

urren
e of a predi
ate in a formula in a polar
anoni
 form is positive i� it is within the s
ope of an even (in
luding
0) number of negations, and negative i� it is within the s
ope of anodd number of negations.113(237) Monotoni
ity Theorem. Let φ be an arbitrary polar 
anoni
 for-mula (of language Lω1ω). Let ψ be a formula 
onstru
ted from φ byunrestri
ted appli
ation of the following substitution. Any positiveo

urren
e of some predi
ate P 
an be repla
ed with any predi
ate
Q su
h that P ⇒ Q is true, and any negative o

urren
e of somepredi
ate P 
an be repla
ed by any predi
ate Q su
h that Q ⇒ P .The theorem states that the truth of φ entails the truth of ψ.114Generalization (235) follows from theorem (237): we simply substituteone and the same predi
ate for all o

urren
es of predi
ates 
orrespondingto some argument of the determiner.However, the Monotoni
ity Theorem is more general than our general-ization in (235). First, it tells us what happens if some predi
ate is withinthe s
ope of more than one negation. (Examples (226)�(233) 
ontained nosu
h situation.) Se
ond, it frees us from term `argument of a determiner'(whi
h we haven't even de�ned, really). We 
an apply the substitution toany predi
ate 
orresponding to any 
onstituent�mathemati
s ensures thatall substitutions 
onforming to the Monotoni
ity Theorem will preserve thetruth of the senten
e. I provide some additional examples of dire
tionalentailing in (238).rem is a generalization of Lopez-Es
obar theorem [Lopez-Es
obar 1965℄; the proof imitatesMakkai's novel proof of this known result. The �nitary version of the theorem is know asLyndon's theorem [Lyndon 1959℄.113Terms positive o

urren
e and negative o

urren
e are de�ned only for formulas in apolar 
anoni
 form. Thus, any time we dis
uss polarity (of predi
ates), we assume thatthe formula is in polar 
anoni
 form.114A
tually, �ivanovi¢ [2002℄ proves more, namely the reverse. If it is possible to repla
e(in some polar 
anoni
 formula φ) any subset of some set (S1) of o

urren
es of predi
ateswith their hypernyms, and any subset of some set (S2) of o

urren
es of predi
ates withtheir hyponyms (yielding formula ψ), while preserving the truth (i.e. the truth of φ entailsthe truth of ψ), then there is some polar 
anoni
 formula θ logi
ally equivalent to φ su
hthat all o

urren
es of predi
ates from S1 are positive and all o

urren
es of predi
ates in

S2 are negative. In other words, the reverse of the theorem guarantees that the algorithmdes
ribed in (237) en
ompasses all valid dire
tional entailments.122



4.1 FORMAL LANGUAGE L∗(238) a. Yesterday I have bought a parrot.
⇒ Yesterday I have bought a pet.
⇒ In the past I have bought a parrot.b. No student knows every professor at the university.
⇒ No student knows every employee at the university.Furthermore, Monotoni
ity Theorem li
enses the following types of en-tailment, whi
h might be 
alled delete and insert entailment.(239) Delete entailment:a. Yesterday I have bought a parrot.
⇒ I have bought a parrot.b. No student knows every professor at the university.
⇒ No student knows every professor.115(240) Insert entailment:a. Yesterday I haven't bought a parrot.
⇒ Yesterday afternoon I haven't bought a parrot.b. No student knows every professor at the university.
⇒ No hard-working student knows every professor at the univer-sity.
⇒ No student knows every professor at the university well.Let us represent hard-working student and student by har-working(x) ∧student(x) and 1(x)∧student(x), where 1 is a predi
ate true for every memberof the domain. Then we 
an use the Monotoni
ity Theorem to justify deleteand insert entailment. Sin
e 1 is a universal hypernym, we 
an substitute

1 for any predi
ate in an upward monotonous environment, while we 
ansubstitute any predi
ate for 1 in an downward monotonous environment.This means that upward and downward monotonous environments li
ensedelete and insert entailment, respe
tively.The most general type of substitution li
ensed by Monotoni
ity Theoremis repla
ing a subformula (φ) with free variable x by some other formula (ψ)having the same free variable. The substitution is li
ensed if ∀x : φ⇒ ψ and
φ is within an upward monotonous environment, or if ∀x : ψ ⇒ φ and φ is inan downward monotonous environment.116 An example of su
h substitutionis given in (241).115Argument professor at the university in (239b) is within the s
ope of two negationsand thus in an upward entailing environment.116Intuitively it seems that subformula substitution 
ould be made even more general byallowing for substitution of a subformula having any number of free variables. This wouldjustify the entailment in the below example. Unfortunately, Monotono
ity Theorem asformulated and proved in �ivanovi¢ [2002℄ does not allow su
h generalization. While I123



4.1 FORMAL LANGUAGE L∗(241) a. Albert Einstein understands everything.
⇒ Albert Einstein understands Relativity Theory.b. Everyone who understands Relativity Theory is a genius.Everyone who understands everything is a genius.Last but not least, using L∗ and Monotoni
ity Theorem we 
an easily pre-di
t the monotoni
ity properties of 
omparative determiners. In (242), whi
ha s
heme for (243)�(245), we observe the following. (i) The only o

urren
eof predi
ate B is not within a s
ope of negation and is thus in an upwardmonotonous environment. (ii) The only o

urren
e of predi
ate C is withina s
ope of negation and is thus in an downward monotonous environment.(iii) Predi
ate A has two o

urren
es, one positive and one negative, and isthus in a non-monotonous environment.(242) a. More Bs than Cs are As.b. ∃n : ∃x : B(x) ∧#(n, x) ∧A(x) ∧ ¬ (∃y : C(y) ∧#(n, y) ∧ A(y))There is an integer n su
h that the following is true. There is a group ofindividuals x su
h that the following is true. All members of x are Bs; thesize of x is n; all members of x are As; it is not the 
ase that there is a groupof individuals y su
h that the following is true: all ys are Cs, the size of y is
n and all ys are As.(243) More promising beginners than dan
ers invited this tanguera.a. ⇒More beginners than dan
ers invited this tanguera.b. 6⇒More promising beginners from Ljubljana than dan
ers invitedthis tanguera.(244) More beginners than bad dan
ers invited this tanguera.a. 6⇒More beginners than dan
ers invited this tanguera.b. ⇒More beginners than bad Italian dan
ers invited this tanguera.(245) More beginners than dan
ers visited the milonga before midnight.a. 6⇒More beginners than dan
ers visited the milonga.b. 6⇒More beginners than dan
ers visited the milonga before mid-night gladly.In a nutshell, Monotoni
ity Theorem li
enses (i) entailment by substitu-tion for hypernyms and hyponyms, (ii) delete and insert entailment, and (iii)entailment by subformula substitution.believe it 
ould be generalized to 
over su
h examples, this falls out of s
ope of this thesis.(i) John beats Mary.

⇒ John mistreats Mary. 124



4.1 FORMAL LANGUAGE L∗Finally, an important aspe
t of our dis
ussion on dire
tional entailingnessis that is is relatively independent of whi
h synta
ti
 analysis we adopt. Itis true that, if we adopt the hypothesis on the triviality of the semanti

omponent, our dis
ussion requires LF to have 
ertain properties. However,it's exa
t form is not determined, sin
e LF 
ould 
orrespond to any of manylogi
ally equivalent formulas. Dire
tional entailingness does not 
are whi
h ofthe two logi
ally equivalent formulas in (230) on page 120 we use to representthe meaning of determiner no. Other arguments must be found to de
idewhi
h LF is 
orre
t.The only 
ondition (besides valid truth 
onditions) that our dis
ussionon dire
tional entailingness sets to a synta
titian, is the following. If someargument is in a (upward or downward) monotonous environment, then oursemanti
 (and thus synta
ti
) form should not 
ontaing o

urren
es of thispredi
ate having di�erent polarities. For example, truth 
onditions for sen-ten
e (246) should not be represented by (246a), although this formula islogi
ally equivalent to (246b), sin
e by using (246a) we 
annot justify theusage of Monotoni
ity Theorem to li
ense upwatd entailment for predi
atestudent. An algorithmwhi
h would 
he
k whether a given formula is logi
allyequivalent to some formula whi
h satisties the 
onditions given by Mono-toni
ity Theorem is too 
ompli
ated to be a part of fa
ulty of language. We
ould 
riti
ize a theory whi
h in
luded it in its analyti
al apparatus by thesame means as we have 
riti
ized GQ theory in �4.1.2. The above des
ribed
ondition is of 
ourse a wel
ome one, sin
e it is a point of 
onta
t betweensyntax and dire
tional entailingness and thus in
reases the restri
tiveness ofthe whole theory.(246) Some student su�ers.a. ∃x : student(x)∧#(1, x)∧su�er(x)∧(student(x)∨¬student(x))b. ∃x : student(x) ∧#(1, x) ∧ su�er(x)4.1.3 Negative Polarity ItemsIn this se
tion we show how we 
an use L∗ in the analysis of NPIs. We showthat we are able to simulate some of the main results on NPIs, while beingmore 
onvin
ing from a psy
hologist's perspe
tive.Natural language has an interesting 
lass of expression 
alled NegativePolarity Items (NPIs). These in
lude expressions as anyone, anything, ever,budge an in
h, whi
h have in 
ommon the property that they must be li
ensedby 
ertain other elements in the senten
e, whi
h usually a negative feel�thusthe name of NPIs. 125



4.1 FORMAL LANGUAGE L∗Typi
ally NPIs 
an o

ur in a negative, but not in an assertive senten
e.Furthermore NPIs are li
ensed by 
ertain verbs (deny, doubt), prepositions(without), adverbs (rarely, only) and 
omplementizers (before). A fa
t thatis very important for our dis
ussion is that some determiners (no, every)
an also fun
tion as NPI li
ensors. Determiners di�er in their NPI li
ensingproperties. Also, the li
ensing properties of a single determiner 
an di�erwith respe
t to its argument positions. For example, no li
enses the use ofNPIs in both its arguments, while every li
enses NPIs only in the restri
tor.See (247)�(256).117 (NPIs are printed in itali
s, li
ensors are underlined.)(247) a. * John saw anything.b. John didn't see anything.(248) a. * John 
laims that anyone was misbehaving.b. John denies that anyone was misbehaving.(249) a. * John believes that he ever visited Paris.b. John doubts that he ever visited Paris.(250) a. * With anyone signed up, we have no 
han
e for a prize.b. Without anyone signed up, we have no 
han
e for a prize.(251) a. * John visited Paris after anyone else did.b. John visited Paris before anyone else did.(252) a. * John often will budge an in
h on su
h matters.b. John rarely will budge an in
h on su
h matters.(253) a. No person who has ever visited Boston has returned to it.b. No person who has visited Boston has ever returned to it.(254) a. * Some person who has ever visited Boston has returned to it.b. * Some person who has visited Boston has ever returned to it.(255) a. Every person who has ever visited Boston has returned to it.b. * Every person who has visited Boston has ever returned to it.(256) Only John ever ate any kale for breakfast.Despite a long history of resear
h on NPIs the essen
e of the phenomenonis still badly understood. We don't really know why 
ertain environmentsli
ense NPIs and even less why NPIs exist at all (see, however, Chier
hia[2004℄). We are most su

essful when it 
omes to 
hara
terize the environ-ments li
ensing NPIs. Here, the basi
 result is Ladusaw's hypothesis that117Examples (247)�(255) are taken from Ludlow [1995℄ and Larson and Segal [1995℄.(256) is taken from von Fintel [1999℄. 126



4.1 FORMAL LANGUAGE L∗NPIs are li
ensed pre
isely in downward monotonous environments [Ladu-saw 1979℄.Let us 
he
k Ladusaw's hypothesis on the above examples. We havelearned in �4.1.2 that no is downward monotonous in both its arguments;some is upward monotonous in both its arguments; every is downward monotonousin its �rst argument, but upward monotonous in the se
ond one. Thus, ex-amples (253)�(255) 
on�rm Ladusaw's hypothesis.118What is problemati
 for Ladusaw's hypothesis are examples (256) and(248)�(252), sin
e in these examples NPIs o

ur in an environment whi
his not downward monotonous. Let us take a detailed look at the example
ontaining only. We shall follow von Fintel [1999℄, who also suggest how tosolve the puzzle.Downward entailment in the s
ope of only is impossible, sin
e we 
aneasily 
on
eive of a situation where the premise is true but the 
on
lusionis false. Assume that John had kale for breakfast and that noone else hadvegetables for breakfast. If we are told that only John ate vegetables (andprovides no other information), we surely won't 
on
lude that John ate kale.(257) a. Only John ate vegetables for breakfast.b. 6⇒Only John ate kale for breakfast.Von Fintel [1999℄ argues that Ladusaw's approa
h 
an over
ome su
h dif-�
ulties if we adjust the de�nition of downward monotoni
ity: he 
alls theadjusted version Strawson downward entailingness. Informally, when 
he
k-ing whether an environment is Strawson downward entailing, we want toknow whether a substitution for a hyponym preserves truth under the 
on-dition that all 
onventional impli
atures and presuppositions of the premiseand the 
on
lusion are satis�ed. Strawson hypothesis is then that NPIs areli
ensed pre
isely in Strawson downward entailing environments.Let us demonstrate why the verb phrase in (256) is in Strawson downwardentailing environment. The truth of (257a) must entail the truth of (257b)under the 
ondition that all presuppositions (and 
onventional impli
atures)of both senten
es are satis�ed. Cru
ially, one of the presuppositions of (257b)is that John had kale for breakfast. We thus have to verify whether it followsfrom premises (i) that only John had vegetables for breakfast and (ii) thatJohn had kale for breakfast, that John only John had kale for breakfast.Su
h a 
on
lusion is valid, therefore the s
ope of only is a Strawson downwardentailing environment. Strawson hypothesis thus 
orre
tly predi
ts that NPIsare li
ensed in the s
ope of only.118Trivially, (247) also 
on�rms Ladusaw's hypothesis. Complementation is a downwardmonotonous fun
tion, as exempli�ed by the validity of the following entailment: Johndidn't see the bi
y
le. ⇒ John didn't see the red bi
y
le.127



4.1 FORMAL LANGUAGE L∗Des
riptively, approa
hes based on Strawson downward entailingness arebe
oming more and more adequate. However, they are impossible to inte-grate within a modular ar
hite
ture of language fa
ulty (see �3.3). The basi

riterion used in determining the NPI li
ensing properties of an environmentis semanti
 and pragmati
 in nature, and not synta
ti
, although the type ofungrammati
ality arising from wrong usage of NPIs seems to be 
omparableto ungrammati
ality due to synta
ti
 reasons.119L∗ o�ers a way out of the modularity puzzle, sin
e it makes it possible todeterminer the monotoni
ity properties of an environment based on inspe
-tion of synta
ti
 stru
ture alone. By Monotoni
ity Theorem, an argument isin an downward entailing environment i� all its o

urren
es are negative, i.e.within the s
ope of an odd number of negations. Ladusaw's original hypoth-esis is thus translatable into the L∗ framework, and 
an be therefore madesynta
ti
.However, L∗ theory 
an do better then Ladusaw's original hypothesis.Ludlow [1995℄ states the hypothesis that an environment li
enses NPIs i�at least one o

urren
e of an argument (predi
ate, subformula) is negative.This formulation explains why NPIs are li
ensed in the �rst argument of ade�nite (258a) and superlative (258b) determiner and in the verbal phrase ina senten
e 
ontaining a 
omparative determiner (258
), although these en-vironments are not downward monotonous, (259)�(261).120 In L∗ represen-tation of truth 
onditions of these senten
es one o

urren
e of the relevantpredi
ate is within the s
ope of (one) negation, while the other is not. (See(231b), (233b) and (242) for truth 
onditions of senten
es with the, most andmore, respe
tively.)(258) a. The one man with any money left after the trip is here.121b. Most people who know anything about politi
s hate it.
. More 
ats than dogs have ever eaten a mouse.(259) a. The boy ki
ked the ball.119In literature this is usually re�e
ted by using a star (*) or a question-mark (?) tomark the una

eptability of the senten
e, as 
ontrasted by hash-mark (#) used for una
-
eptability due to pragmati
/
ontextual reasons.120Examples (258a) and (258b)�(258
) are taken from Roths
hild [2007℄ and Ludlow[1995℄, respe
tively.121Data on li
ensing NPIs in the de�nite determiner's 
omplement is 
ompli
ated andwill not be dealt with in the thssis. For example, the with 
ardinal numeral one, (258a),li
enses NPI in its 
omplement, while the without the 
ardinal, (i), does not. Furthermore,NPIs are generally li
ensed in a plural 
omplement of the, (ii). [
f. Roths
hild 2007℄(i) * The man with any money left after the trip is here.(ii) The pianists with any sense of self-respe
t played rugby.128



4.1 FORMAL LANGUAGE L∗b. 6⇒ The red-haired boy ki
ked the ball.(260) a. Most people hate politi
s.b. 6⇒ Most politi
ians hate politi
s.(261) a. More boys than girls want to build a house.b. 6⇒ More boys than girls want to build a Barbie-house.Ludlow's 
hara
terization of NPI li
ensing environments 
orre
tly pre-di
ts that only li
enses NPIs. The predi
tion is borne out if su
h senten
esare analyzed following Herburger [2000℄. The essen
e of her analysis is thatonly is a universal quanti�er over evens, whi
h however also has some exis-tential impa
t. In L∗, the relevant truth 
onditions are (somewhat simpli�ed)represented by formula (262b).(262) a. Only John ate vegetables.b. ∃e [C(e) ∧ Past(e) ∧ eat-vegetables(e)]
∀f [C(f) ∧ Past(f) ∧ eat-vegetables(f)]Past(f) ∧ eat-vegetables(f) ∧ Agent(f, john)In (262b), predi
ate eat-vegetables has more than one o

urren
e. Cru-
ially, one of the o

urren
es is negative. Spe
i�
ally, the o

urren
e withinthe restri
tor of the event quanti�er ∀f is within a s
ope of one negation�remember that, when restri
ted quanti�
ation is translated into the 
orre-sponding unrestri
ted format, the restri
tor of a universal quanti�er is withinthe s
ope of a negation. Ludlow's 
hara
terization of NPI li
ensing environ-ments thus 
orre
tly predi
ts that NPIs are li
ensed in the verb phrase in(262a).Furthermore, Ludlow's hypothesis opens a path towards the analysis of(248)�(252). Let us 
onsider dvomiti `doubt' in more detail. The Di
tionaryof Standard Slovene [Baje
 1994℄ states that dvomiti means `assume thatsomething is not as it seems to be'. If we denote by p the proposition ofthe embedded 
lause (`Marie will learn to dan
e tango') then (264) meansthat it seems that p and Jon believes that ¬p. Thus, in formula (263), whi
hstates the meaning of verb dvomiti `to doubt', symbol p o

urs twi
e: one ofits o

urren
es is positive and the other negative. L∗ theory thus 
orre
tlypredi
ts that NPIs are li
ensed in the embedded 
lause in (264), althoughthe environment is not monotonous (neither upward nor downward).122(263) dvomiti(d, p) := zdeti(p) ∧ ¬meniti(d, p) doubt(d, p) := seem(p) ∧

¬believe(d, p)122I assume, without dis
ussion, that kdaj `ever' is an NPI. Also see a more reliableEnglish example in (249). 129



4.1 FORMAL LANGUAGE L∗(264) Jon dvomi, da se bo Marie kdaj nau£ila plesat tango.`Jon doubts that Marie will ever learn to dan
e tango.'The problemati
 aspe
t of the above analysis is the fa
t that it is nota priori ne
essary that formula (263) is a part of (266)' LF. It is possiblethat it represents the lexi
al meaning of verb dvomiti and not its synta
ti
de
omposition. In the latter 
ase, the appli
ation of L∗ theory is not le-gitimate sin
e it only deals with LF.123 The below examples show that thedi�eren
e between verbs meniti `believe' and dvomiti `doubt' (or, betweenbiti prepri£an `to be 
ertain' and dvomiti `doubt') is not only lexi
al butalso synta
ti
�the meaning of the verb dvomiti intera
ts with the sententialnegation�and thus justify the above appli
ation of L∗ theory.(265) Jon ne meni, da je pogovorna sloven²£ina nepomembna.`Jon doesn't believe that 
olloquial Slovenian is unimportant.'a. 6= Jon dvomi, da je pogovorna sloven²£ina nepomembna.`Jon doubts that 
olloquial Slovenian is unimportant.'b. = Ni res, da Jon meni, da je pogovorna sloven²£ina nepomem-bna.`It is not the 
ase that Jon believes that 
olloquial Slovenianis unimportant.'
. . . . Prav nasprotno, meni, da je znanje pogovornega jezikapomembnej²e od znanja knjiºnega.`Quite on 
ontrary, he believes that the knowledge of 
olloquiallanguage is more important than the knowledge of standardlanguage.'(266) Jon ne dvomi, da se bo nau£il slovensko.∗`Jon doesn't doubt that he will learn Slovenian.'a. = Jon je prepri£an, da se bo nau£il slovensko.`Jon is 
ertain that he will learn Slovenian.'b. = Ni res, da Jon dvomi, da se bo nau£il slovensko.`It is not the 
ase that Jon doubts that he will learn Slovenian.'123A
tually, Ludlow's 
hara
terization of NPI li
ensing environments 
an be adoptedwithout buying the whole L∗ theory. Lexi
al meaning must be represented somehow,using some formal language, as well. Thus, Ludlow's hypothesis 
an be understood as ahypothesis within the level of this formal language. Similarly, it is possible to argue for aspe
ial semanti
 
omponent and still adopt Ludlow's hypothesis.
∗Indeed, Jon now speaks Slovenian very well, while my Norwegian is still limited to a
ouple of jui
y swearwords. 130



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCE
. . . . On dvomi, da se bom jaz nau£il norve²ko.`He doubts that I will learn Norwegian.'The negation of the senten
e with meniti `believe' is not surprising. (265)is synonymous to (265b) and not to (265a). On 
ontrary, the meaning of thenegation of senten
e 
ontaining dvomiti `doubt' has an unexpe
ted meaning.(266) is not ne
essarily synonymous to (266b). It has another meaning,whi
h 
an be paraphrased as (266a). ((266b) is more salient if we 
ontinueby (266
).)It seems sensible to assume that the sour
e of this phenomenon has some-thing to do with the negation in formula (263), whi
h represents the (lexi
al)meaning of verb dvomiti `doubt'. (We will not attempt a detailed analysisof the phenomenon.) The operator is thus synta
ti
ally a
tive. As su
h, it
an in�uen
e the usage of NPIs.4.2 Basi
 aspe
ts of LF�L∗ 
orresponden
eIn this se
tion we begin to develop the LF�L∗ isomorphism, whi
h will beexpli
ated in the 
orresponden
e prin
iples.The theory of LF�L∗ 
orresponden
e is a theory of the semanti
 
ompo-nent of FL. In �3.4 we have 
on
luded that, sin
e FL is modular, its semanti

omponent must be trivial. The optimisti
 expe
tation therefore states thatthe 
orresponden
e prin
iples will turn out to be simple (stating e.g. whatis a synta
ti
 
orrespondent to a logi
al 
onne
tive ∧, a vaiable or a quanti-�er) and that they form a part of the theory only be
ause the terminologyof synta
ti
 (LF) and semanti
 (L∗) theory di�er. We shall see that theseexpe
tations are partially ful�led.4.2.1 The preservation of hierar
hi
al stru
tureOne of the basi
 �ndings of generative grammar is that linguisti
 expressionsare not just linear strings of words; they have hierar
hi
al stru
ture [Pinker1994℄. The same is true for expressions of formal logi
al languages, althoughthey are usually written as formulas, i.e. in linear form. (The tree-like rep-resentation of formula (267a) is given in (267b).)The semanti
 
omponent of FL is a 
omputational system transformingLF expressions into L∗ expressions. The most basi
 requirement it shouldful�ll if it is to be trivial is that the shapes of tree-like representations ofboth expressions are the same. 131



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCE(267) a. ∃x : A(x) ∧ (∀y : ¬B(y) ∨ C(x, y)) ∧B(x)b. ∃x

∧

A(x) ∀y

∨

¬

B(y)

C(x, y)

B(x)

Corresponden
e Prin
iple 1 The semanti
 
omponent of FL preserveshierarhi
al stru
ture.A 
onsequen
e of 
orresponden
e prin
iple 1 is that L∗ expressions wemay use for representation of truth 
onditions must be binary bran
hing.In the minimalism every non-terminal node of a synta
ti
 tree is binarybran
hing, see 3.1.3 and 4.3.2.124 Sin
e we require that hierar
hi
al stru
turebe preserved, all non-terminal nodes in a synta
ti
 tree of an L∗ formula mustalso be binary bran
hing.Spe
i�
ally, expression (267) 
annot be a semanti
 representation of somelinguisti
 expression, sin
e nodes ∃x, ∧, ∀y and ¬ have a wrong number ofarguments. The only bran
hing node having an appropriate form is node ∨,sin
e it has exa
tly two synta
ti
 dependents: nodes ¬B(y) and C(x, y).The binary bran
hing requirement presents no problem in the 
ase of 
on-ne
tives ∧ and ∨. Restri
ting the argument stru
ture of these 
onne
tivesto two arguments does not diminish the expressive power of the formal lan-guage, sin
e their many-argument version is de�ned based the two-argumentversion. (De�nition is standard and hasn't been provided in the thesis. Co-heren
y follows from the asso
iativity of the two-pla
e operation.) So in the
ase of (267) A(x)∧ (∀y : . . . )∧B(x) 
an be repla
ed with binary bran
hing
A(x) ∧ (∀y : . . . ) ∧ B(x) without 
hange of meaning.On the other hand, negation and quanti�ers (both existential and uni-versal) seem problemati
. All these elements of L∗ were de�ned as unaryoperators: if φ is a formula, ¬φ, ∃x : φ and ∀x : φ are also formulas (x is aobje
tual variable). At �rst sight, it is not 
lear how they 
ould be viewed124In �4.3 we show that an ex
eption to this generalization exists, but this does not bearon the dis
ussion in this se
tion. 132



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEas binary operators. We shall see, however, that this 
an be done and evenpresents advantages for the theory. (We shall deal with the argument stru
-ture of quanti�ers and negation in �4.2.2 and �4.4.2, respe
tively.)To illustrate the preservation of hierar
hi
al stru
ture, the result of �4.2.2is needed. In the present se
tion we therefore 
annot illustrate it; we willdo so in �4.2.3. In the remainder of the se
tion it will be shown that in GQtheory, hierar
hi
al stru
ture of LF is not preserved.Super�
ially, natural language 
ontains quanti�
ational words, su
h as de-terminers a, every, �ve, more, most and adverbs always, often, everywhere,somewhere. For example, (268b) 
ontains determiner every in the terminalnode D. The GQ theory assumes that terminal node D 
ontains a quanti�-
ational element at LF as well. More pre
isely (but ignoring strong 
omposi-tionality), D 
ontains a logi
al feature denoting the mapping ‖vsak‖ havingtwo arguments, internal and external. The internal and external argumentare de�ned as 
-
ommand domain of D and DP, respe
tively. Thus, in (268b),the internal and external argument of D are NP and VP, respe
tively. The(surfa
e) synta
ti
 stru
ture and the 
ontent of the logi
al feature, whi
h isformulated in the lambda 
al
ulus over GQ, are 
ompatible. The 
ontentof the logi
al feature is a mapping, whose arguments are determined by thesyntax.(268) a. Every student su�ers.b. TPDPDevery NPstudent VPsu�ers(269) ‖every‖ (N, V ) i� V ⊃ N .This does not mean that in GQ theory the semanti
 
omponent of FL pre-serves hierar
hi
al stru
ture, but only that logi
al features are 
ompatible tothe (surfa
e) synta
ti
 stru
ture. (In �3.3 we have argued that the te
hni
alimplementation of this 
ompatibility violates modularity. How does the syn-tax know, what kind of LF expression to generate, if it is to be 
ompatible toa logi
al feature, whose 
ontent the syntax 
annot see? From the other per-spe
tive, how does the formal semanti
s know what kind of logi
al featuresmay be generated to be 
ompatible with synta
ti
 stru
tures generated bythe syntax?) Of 
ourse, denotations of senten
es generated in the GQ theory133



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEprovide the appropriate truth 
onditions for synta
ti
 expressions, but thesynta
ti
 form of GQ expressions radi
ally di�ers from the LF. In GQ theory,the similarity of these stru
tures is not a desideratum of the theory; in gen-eral, the authors do not 
are about the form of the truth 
onditions, as longas these are appropriate. (Some authors limit the form of basi
 determiner'sdenotations.125 Usually it is assumed that these are written as 
onditions on
ardinality of 
ertain sets [Larson and Segal 1995℄.)Let us illustrate the di�eren
e between some synta
ti
 stru
ture and itsdenotation on (268a), whose LF is given in (268b). Its denotation in GQ the-ory, represented as a 
ondition on 
ardinality, is given in (270): in (270a) as aGQ formula, in (270b) as a tree-like representation of the formula. (We sim-plify the representations by assuming that the sets of students and su�erershave not internal stru
ture. This eases the 
omparision to atomi
 formulasof predi
ate logi
.)(270) a. |{x; student(x)} − {y; su�er(y)}| = 0b. =

| . . . |

−

{x; student(x)} {y; su�er(y)}
0

A rough similarity in the shape of trees (268b) and (270b) merely a 
o-in
iden
e. The trees are not isomorphi
. (270b) 
ontains a unary bran
hingnon-terminal node | . . . |, The distribution of lexi
al material in both treesis 
ompletely di�erent: 
on
eptual features student and su�er are 
ontainedin the di�erent bran
hes of the root node in LF, whereas in (270b), theyare sisters in the most deeply embedded non-terminal node. The 
ontent of125Keenan and Stavi [1986℄, a 
lassi
al work on GQ theory, de�nes a spe
ial 
lass ofbasi
 determiners. From basi
 determiners, one 
an generate a logi
ally equivalent 
om-plex determiner (using negation, (in�nite) 
onjun
tion and (in�nite) disjun
tion) for anydeterminer of natural language. In this sense, the basi
 determiners are the following:universal determiner every, basi
 
ardinal determiners at least k (for k ≤ 5) and basi
possesive determiners of the form John's k or more (for k ≤ 5).It is worth noting that the basi
 deteminers are basi
 with respe
t to their meaning, notwith respe
t to their (morpho)synta
ti
al stru
ture. Keenan and Stavi [1986℄ deal withdeteminer's semanti
s only�whi
h is quite understandable 
onsidering the state-of-the-artin synta
ti
 theories in those days. 134



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEthe nodes in both trees is in
ompatible, too: in LF there are no features fornumbers (0), 
ardinality predi
ate and the set-subtra
tion operation.In 
ontemporary semanti
 theories the requirement of (strong) 
omposi-tionality plays an important role. It is thus ne
essary to 
larify its role in L∗theory; more pre
isely, to explain why it plays no role in this theory.A theory of formal semanti
s is 
ompositional, if the meaning (i.e. deno-tation) of every synta
ti
 expression is 
omputed from the denotations of its
onstituents (and general prin
iples pres
ribing the mode of 
omposition).126The denotations are 
omputed by the semanti
 
omponent of FL (see�3.2)�the denotations are expressions of SF, 
omputed from the informa-tion in LF expressions. Compositionality is thus a 
ondition on the semanti

omponent of FL. In L∗ theory it is assumed that there is no semanti
 
om-ponent, therefore the 
ondition is va
uous. Put a bit di�erently, L∗ theoryassumes the semanti
 
omponent is trivial, making LF and SF expressionsisomorphi
, and therefore automati
ally satis�es 
ompositionality.1274.2.2 Conservativity and restri
ted quanti�
ationOn page 89 in �3.2 a hypotheti
al deteminer sone has been de�ned; no deter-miner of any language has its meaning, represented by formula (271b) (usingPLO).(271) a. Sone dog is barking.b. ∃x : dog(x) ∨ bark(x)There is an x su
h that x is a dog or x is barking.The GQ theory 
laims that sone 
annot be a determiner of any languagesin
e it is not 
onservative.(272) DeterminerD is 
onservative,D(A,B)⇔ D(A,B∩A) holds for everysets A,B. [van Benthem 1983, see also Keenan and Stavi 1986℄The idea of 
onservativity is that, in order to 
he
k the truth of a senten
ein some situation, it su�
es to 
onsider the set of individuals determined bythe determiner's 
omplement. Intuitively we 
an 
he
k the 
onservativity ofdeterminers by 
he
king that the senten
es in the following senten
e pairs are126Strong 
ompositionality requires that the denotation of a 
omplex expression is 
om-puted fro the denotations of its immediate 
onstituents.127On the other hand, it is reasonable to ask whether the formal de�nition of L∗ is
ompositional. The de�nitions of formal languages have two parts: the syntax and theinterpretation must be de�nes. L∗ is 
ompositional in this sense: the interpretation ruleswere given in �4.1.1. 135



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCE
onsequen
es of ea
h other. These senten
es illustrate that it really su�
esto 
onsider students and pigs when 
he
king truth 
onditions.(273) a. Some student su�ers.b. Some student is a student who su�ers.(274) a. Every student su�ers.b. Every student is a student who su�ers.(275) a. Most pigs are eating.b. Most pigs are pigs that are eating.The hypotheti
al determiner sone is not 
onservative, sin
e senten
es in(276) are not 
onsequen
es of ea
h other. By de�nition (271b), senten
e(276a) should mean `there is something, whi
h is a dog or it is barking (orboth).' The senten
e is true in a situation 
ontaining no dogs but somebarking individual. Contrary, (276b) is false in this situation: there must bean individual x that is a dog or a barking dog; however, in both 
ases, a dog.(276) a. i. Sone dog is barking.ii. ∃x : dog(x) ∨ bark(x)There is an x, whi
h is a dog or is barking.b. i. Sone dog is a dog that is barking.ii. ∃x : dog(x) ∨ (dog(x) ∧ bark(x))There is an x, whi
h is a dog or a dog that is barking.All ordinary128 determiners are 
onservative, or, as is argued by van Ben-them [1983℄, satisfy an even stronger requirement: strong 
onservativity,whi
h is equivalent to the 
onjunstion of the above-de�ned 
onservativityand extension [van Benthem 1983℄, (277).(277) Extension: A,B ⊂ E ⊂ E ′ ⇒ (DE(A,B)⇔ DE′(A,B))(278) Strong 
onservativity: DE(A,B)⇔ DA(A,B ∩ A)In (272) we have been somewhat vague. We haven't expli
itely mentionedthe domain of the model, i.e. the set of individuals.129 In (277)�(278) thedomain is expli
ated as an index of D, i.e. E, E ′ and A are domains.128The ex
eption mentioned by van Benthem [1983℄ is many in the relative frequen
yreading, but see Herburger [2000℄.129The semanti
s of formal languages is investigated in the model theory. A model isan interpretation of a formal language, where true statements 
orrespond to the axiomsof the theory. For our purposes it is important to note that to de�ne a model one must(among other things) de�ne its domain, i.e. the set of individuals usually denoted by E.136



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEIn general, it is possible to de�ne e.g. a determiner whi
h has the meaningof some in some models and the meaning of every in the others. Extensionforbids su
h determiners, and allows us to drop omit mentioning the modelexpli
itely.An example of a 
onservative L∗ formula whi
h does not satisfy extension,is given using another hypotheti
al determiner soke in (279).(279) a. Soke dog is barking.b. ∃x : ¬dog(x) ∨ bark(x)There is an x, su
h that x is not a dog or x barks.(279b) is 
onservative, sin
e it is equivalent to ∃x : ¬dog(x) ∨ (dog(x) ∧bark(x)) (as in (273)�(275)), but it does not satisfy extension. Let us 
on-stru
t a model where (279b) is false. In su
h a model every individual mustbe a dog, but noone may be barking. Extension requires that the truth ispreserved if an individual is added whi
h is neither a dog nor it is barking.However, if su
h an individual is added to the domain of our model, formula(279b) be
omes false.Is it possible to provide a synta
ti
 (i.e. formal) 
hara
terizaton of strong
onservativity. It turns out that this is not only possible but also extremelysimple. The semanti
 (model-theoreti
) notion of strong 
onservativity 
or-responds to synta
ti
 (formal) notion of restri
ted quanti�
ation.Until now, we have used unrestri
ted L∗ notation. In unrestri
ted exis-tential (universal) quanti�
ational stru
ture ∃x : φ (∀x : φ) variable x may(must) �take� every value of the domain. Oppositely, when using restri
tedexistential (universal) quanti�
ation, we have to expli
itely determine, withinthe formula, whi
h values the variable may (must) take. The restri
ted ex-istential (universal) quanti�
ation was formally de�ned as an abbreviationof 
ertain unrestri
ted existential (universal) quanti�
ational stru
ture, see(202) to (203) on page 109. The examples of restri
ted quanti�
ation aregiven in (280).(280) a. Restri
ted existential quanti�
ation:
∃x [dog(x)] bark(x)Something, whi
h is a dog, is barking.b. Restri
ted universal quanti�
ation:
∀x [dog(x)] bark(x)Everything, whi
h is a dog, is barking.Conservativity is satis�ed, sin
e (280a) and (280b) are equivalent to

∃x [dog(x)] dog(x)∧bark(x) `something, whi
h is a dog, is a dog and is bark-ing' and ∀x [dog(x)] dog(x) ∧ bark(x) `everything, whi
h is a dog, is a dogand is barking', respe
tively. 137



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEExtension is satis�ed, sin
e it su�
es, in both 
ases, to 
onsider the setof dogs when 
he
king the truth 
onditions. Thus extending the domain ofa model with an individual that is not a dog (and is not barking) does notin�uen
e the truth 
onditions. In (280a) it 
annot be 
hosen as an individualsatisfying the 
ondition in square bra
kets; in (280b) it 
annot a
t as an
ounterexample.The 
laim that strong 
onservativity 
orresponds to restri
ted quanti�
a-tion is proven by �ivanovi¢ [2002℄ in the following Conservativity Theorem.Theorem 1 (Conservativity)Let A be a unary predi
ate. Lω1ω formula φ is A-restri
ted, if it is build usingonly the following means of 
omposition.
• Atomi
 formulas are A-restri
ted.
• If φ and ψ are A-restri
ted Lω1ω formulas, ¬φ, φ ∧ ψ and φ ∨ ψ are
A-restri
ted as well.
• If ψ is an A-restri
ted Lω1ω formula, ∃x [A(x)]ψ and ∀x [A(x)]ψ are
A-restri
ted as well.Let us use lambda 
al
ulus over Lω1ω to represent the denotations of deter-miners. Then the following holds.130
• Let ‖D‖ := λAλBφ, where φ is a A-restri
ted Lω1ω formula. Thenmapping ‖D‖ is strongly 
onservative.
• Let ‖D‖ be a strongly 
onservative mapping. Then an A-restri
ted Lω1ωformula φ exists su
h that ‖D‖ := λAλBφ.Sin
e the theorem is proven for a general 
ase of in�nitary logi
 Lω1ω, it
an be used both for the original version of L∗ [Law and Ludlow 1985℄ andfor the 
urrent version, used in the thesis.∗130Let ‖X‖ be the denotation of a synta
ti
 expression X.

∗ During the preparation of the English version of the thesis I have dis
overed thatthis is not entirely true. The Conservativity Theorem (for Lω1ω) is valid for (both theoriginal and the 
urrent version) of L∗ only in one dire
tion: restri
tive formulas of L∗denote strongly 
onservative fun
tions, but not all strongly 
onservative fun
tions 
an bewritten in L∗(not even using unrestri
ted quanti�
ation)�the latter is not true on in�nitedomains. For example, anLω1ω formula
∃x [A(x)]B(x) ∧

∞
∨

i=1

∃xi [A(xi)]Ei(x)138



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEThe above theorem is limited to the denotations of determiners. Sin
e itis assumed in GQ theory that these denotations are 
onservative, the theoremimplies that the meaning of any determiner 
an be written in L∗. However,sin
e we assumed that LF and SF are isomorphi
, this means that we areadopting a prin
iple stating that the �part� of LF representing the meaning ofdeterminers may use only restri
ted quanti�
ation. Limiting the prin
iple tosome �part� of LF�whi
h is, additionally, only vaguely de�ned, see �2.1.1�is of 
ourse unreasonably. I thus adopt the assumption that the prin
ipleappllies in general, i.e. for the �whole� LF.Hypothesis 2 (Restri
ted quanti�
ation) The L∗ expressions generatedby the semanti
 
omponent of FL use only restri
ted quanti�
ation, i.e. un-restri
ted quanti�
ation is not used.The 
onservativity generalization of GQ theory is limited to determiners.We have argued in 2.1.1 that a synta
ti
 de�nition of determinerhood is slip-pery. Therefore, synta
titians 
on
lude that determiners are not a uniformsynta
ti
 
ategory (see the 
on
lusion of �2.1.1); semanti
ists take 
onserva-tivity to be the de�ning property of deteminers, an assumption leading to
ir
ularity.Contrary to the 
onservativity generalization of GQ theory the abovehypothesis about restri
ted quanti�
ation is falsi�able. It 
laims that the(literal) meaning of any linguisti
 expression 
an be represented without usingunrestri
ted quanti�
ation (in L∗). The hypothesis 
an be falsi�ed by a singleexample of a senten
e whose truth 
onditions are impossible to representwithout using unrestri
ted quanti�ers.131The monotomi
ity theorem from �4.1.2 holds only for polarity 
anoni
alformulas, where restri
ted quanti�ers 
annot be used. This seems in
ompat-ible to the above hypothesis about restri
ted quanti�
ation, sin
e it seemsthat the monotoni
ity theorem is unusable for formal semanti
 de
omposi-tions of linguisti
 expressions. The same holds for the dis
ussion on NPIs in�4.1.3.131Of 
ourse, a question, what exa
tly the truth 
onditions are, be
ome immediatelyrelevant. . .where Ei are arbitrary predi
ates, is restri
ted and therefore denotes 
onservative fun
tion,but is is not expressible in L∗. However, I 
annot think of a linguisti
 expression (letalone a single (
omplex) determiner), whi
h would denote this fun
tion. So, somewhatsurprisingly, it turns out that the failure to fully apply Conservativity theorem to L∗has wel
ome 
onsequen
es for the theory developed in the thesis. For further details seeLudlow and �ivanovi¢ [prep℄. 139



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCEHowever, the restri
ted quanti�
ation hypothesis is not in
ompatible tothe monotoni
ity theorem and NPI li
ensing assumption. These are depen-dent upon the notation: the formula must be in polarity 
anoni
al form.Oppositely, the restri
ted quanti�
ation hypothesis is not dependent on aparti
ular notation, and remains valid, if restri
ted quanti�
ation is notatedby unrestri
ted quanti�ers, using the translation rules in (202) to (203) onpage 109. (When we have introdu
es restri
ted quanti�ers, we have saidthat ∃x [φ]ψ and ∀x [φ]ψ are only abbreviations of the unrestri
ted nota-tions; they have no independent de�nition. The same is true for 
onne
tives
⇒ and ⇔, or any 
onne
tive we wanted to use.)4.2.3 The basi
 
orresponden
e prin
iplesIn this se
tion the workings of the semanti
 
omponent will be demonstratedon senten
e (281), indu
ing the basi
 
orresponden
e on the way.Corresponden
e prin
iple 1 requires LF and L∗ expressions to hae thesame shape. Ignoring the internal stru
ture of NP and VP, the L∗ expression
orresponding to the LF of (281), has the shape shown in (284a).We 
learly want that atomi
 formulas student(x) and su�er(x) 
orrespondto NP and VP, respe
tively, as shown in (284b). In general, the semanti

omponent maps 
on
eptual features to predi
ates.We want to assign to senten
e (281) truth 
onditions given by L∗ for-mula (283). Based on the results of �4.2.2 this formula does not 
ontain anunrestri
ted, but a restri
ted universal quanti�er. This quani�er has two ar-guments, the restri
tor student(x) and the nu
lear s
ope su�er(x). We musttherefore pla
e ∀x in a node whi
h bran
hes into nodes 
ontaining student(x)and su�er(x). Considering the positions of these in (284b), we must pla
e
∀x in the root node (TP), as shown in (284
).So far we have 
on
luded that the 
ontent of the L∗ expression is asshown in (284
). This tree must have the same meaning as formula (283),so the subformula rooted in the the higher question mark, must be logi
allyequivalent to student(x). This 
an be a
hieved by assuming that the higherand the lower question mark 
orrespond to 
onne
tive ∧ and truth value 1,respe
tively. The former assumption is 
onsistent with the assumption ofDavidsonian semanti
s that atomi
 formulas are 
ombined using 
onjunstion(see �2.2.1). The adoption of the latter assumption is then inevitable, sin
eformula ? ∧ P is logi
ally equivalent to P , for every P , only if ? is the truthvalue 1.132 Thus, ∧ 
orresponds to DP, and 1 
orresponds to D, (284£).132We 
an prove this by 
hoosing predi
ate 1 for P in ? ∧ P ⇔ P .140



4.2 BASIC ASPECTS OF LF�L∗ CORRESPONDENCE(281) Every student su�ers.(282) TPDPDevery NPstudent VPsu�ers(283) ∀x [student(x)] su�er(x)(284) a. ??? ? ?b. ??? student(x) su�er(x)
. ∀x?? student(x) su�er(x)£. ∀x

∧

1 student(x) su�er(x)
We state the results of the above argument in the following 
orrespon-den
e prin
iples. (The word default in the following prin
iples should be readas `if some other 
orresponden
e prin
iple does not ovverride this.')Corresponden
e Prin
iple 2 Individual predi
ates (in L∗) 
orrespond to
on
eptual features (in LF).Corresponden
e Prin
iple 3 Logi
al 
onne
tive ∧ (in L∗) 
orresponds toa bran
hing node (in LF). 141



4.3 ATOMIC FORMULASCorresponden
e Prin
iple 4 Truth value 1 (in L∗) 
orresponds to a ter-minal node (in LF).Corresponden
e Prin
iple 5 A restri
ted (existential or universal) quan-ti�er Q (in L∗) may 
orrespond to a node X (in LF).133 If X is a maximalproje
tion, i.e. an XP, then the restri
tor and nu
lear s
ope of Q 
orrespondto the spe
i�er and 
omplement of XP, respe
tively.At some points in the thesis, mainly when using the quanti�er over anevent variable, a unrestri
ted quanti�er is used, as in (286). In su
h 
asesI do not want to 
laim that the eventual quanti�er is unrestri
ted; I simplydo not wish to deal with the question whi
h 
onjun
t 
orresponds to therestri
tor in the given example, i.e. whether (285) is properly representedusing formula (286a) or (286b).(285) Some dog is barking.(286) ∃e : ∃x [dog(x)] agent(x, e) ∧ barking(e)a. ∃e [∃x [dog(x)] agent(x, e)] barking(e)b. ∃e [barking(e)]∃x [dog(x)] agent(x, e)The hypothesis about restri
ted quanti�
ation was based only on the gen-eralization of the 
onservativity 
onditions of GQ theory and the hypothesisabout triviality of the semanti
 
omponent. It is thus en
ouraging to seethat minimalism (and also some other synta
ti
 theories) o�er an indepen-dent argument favoring the hypothesis. Synta
ti
 trees are binary bran
hing,and we have argued that quanti�
ational nodes in L∗ 
orresponds to (some)nodes at LF. It follows that two arguments are provided to a quanti�er by thesyntax. Sin
e unrestri
ted quanti�ers are unary (they have one argument),they 
annot o

ur in an L∗ formula 
orresponding to some LF expression.On the other hand, restri
ted quanti�ers have the appropriate number ofargument pla
es (two), and therefore may o

ur in su
h formulas.4.3 Atomi
 formulasIn this se
tion we begin the dis
ussion on the aspe
ts of LF�L∗ 
orrespon-den
e 
on
erning predi
ation.134 The simplest formulas of any formal logi-
al language are atomi
 formulas, i.e. formulas build of a predi
ate and its133In �4.4.1 we will provide the 
orresponden
e prin
iple determining whi
h nodes area
tually asso
iated to quanti�ers.134I emphasize that we do not dis
uss the subje
t�predi
ate (where predi
ate is usuallya verb) relation here. In the thesis the term predi
ation is always used to refer to therelation bewteen a predi
ate and its arguments in formal logi
al languages, spe
i�
ally, inL∗. 142



4.3 ATOMIC FORMULASarguments. Atomi
 formulas are 
ombined into 
omplex formulas using 
on-ne
tives; the variables o

uring as arguments, are bound by quanti�ers. The
orresponden
e prin
iples developed in the thesis, thus deal with three as-pe
ts of LF�L∗ relation: atomi
 formulas, logi
al 
onne
tives and quanti�ers.These aspe
ts are not independent. Therefore, the 
orresponden
e prin
iples
annot be motivated for ea
h aspe
t separately. This fa
t is re�e
ted in theorganization if the present 
hapter as well.Spe
i�
ally, we will not be able to motivate all predi
ational aspe
ts ofLF�L∗ 
orresponden
e without taking into a

ount the quanti�
ational as-pe
ts of the 
orresponden
e. In the present se
tion, we only deal with theatomi
 formulas. As mentioned, these 
onsist of a predi
ate and its argu-ments. Sin
e L∗ has no individual 
onstants and fun
tion symbols, onlyvariables 
an be arguments. In �4.3.1 we shall 
on
lude that sequen
es offun
tional proje
tions (in LF) we shall 
all spines 
orrespond to variables (inL∗).Corresponden
e prin
iple 2 
laims that predi
ates 
orrespond to 
on
ep-tual features. In �4.3.3 we shall argue that predi
ates also 
orrespond toformal features; we shall dis
uss, how a variable �be
omes� an argument, i.e.how an atomi
 formula is generated.The details of predi
ation heavily depend on the assumptions on X-bartheory. In the thesis, X-bar theory without spe
i�ers, argued for in Starke[2004℄, will be adopted, sin
e adopting this theory yields the simplest LF�L∗
orresponden
e. Thus, before we begin dis
ussing the predi
ational aspe
tof LF�L∗ 
orresponden
e in �4.3.3, we introdu
e this X-bar theory in �4.3.2.(�4.3.4 shows the details of the predi
ation if standard minimalist X-bartheory is adopted.)As mentioned, this se
tion only deals with internal stru
ture of atomi
formulas. We shall deal with the question how atomi
 formulas are in
ludedinto the truth 
onditions of a 
omplete senten
e in �4.5, armed with theresults on quanti�
ational aspe
t of LF�L∗ 
orresponden
e from �4.4.4.3.1 VariablesIn formulas of L∗ (and any other logi
al language) variabls are representedby some simbols, usually letters. An important property of logi
al languagesis that variable symbols are inter
hangeable. Thus, the interpretation of aformula does not 
hange if all o

urren
es of symbol x are repla
ed by y,while all o

urren
es of y are repla
ed by x. A
tually, we may repla
e allo

urren
es of a given (variable) symbol by an arbitrary (variable) symbol(however, the same symbol for all o

urren
es of the original symbol) whi
hdoes not o

ur in the formula. Considering inter
hangeability of variable143



4.3 ATOMIC FORMULASsymbols we assume that at LF variables are not end
oded by �letter� features([x℄, [y℄, et
.).135As linguists/mathemati
ians we have the intuition that variables 
orre-spond to phrases, e.g. noun phrases.(287) My naughty piggy es
aped from the 
age.Ignoring the internal stru
ture of DP my naughty piggy and eventualde
omposition of (287), the truth 
onditions of the senten
e are given byformula (288a). Comparision of formula (288a) and LF (288b) reveals thato

urren
es of variable x in L∗ 
orrespond (at LF) to surfa
e position of DPmy naughty piggy and the DP's tra
es.136 As the �rst approximation weshall therefore assume that a moved NP and its tra
e stand for the samevariable.(288) a. ∃x [my-naughty-piggy(x)] es
ape-from-the-
age(x)b. TPDPxmy naughty piggy vPtx VPes
aped from the 
ageThis assumption 
an be simpli�ed by adopting some version of multiple-dominan
e X-bar theory [see Chomsky 2001, Starke 2001, Kra
ht 2001℄.These theories unify the Merge and Move operations, resulting in a gen-eralized Merge operation, whi
h may 
ombine (i) two non-interse
tive 
on-stituents (as usual Merge), or (ii) two 
onstituents in a subset relation (asMove)�so 
alled internal Merge. The �moved�, i.e. internally merged, phrasethus o

urs both in the �base-generated� and �surfa
e� position. The stipu-lation that the same variable stands both for a phrase and its tra
e be
omesredundant, sin
e the tra
e and the moved phrase are one and the same syn-ta
ti
 obje
t.Of 
ourse, DP my naughty piggy is a 
omplex phrase, both synta
ti
allyand semanti
ally. Its rough internal stru
ture is shown in (289b). At a rough135Cf. with indi
es of the binding theory [Büring 2005℄.136In the representational terms: a variable 
orresponds to a 
hain. For a de�nition of a
hain see e.g. Brody [2003℄. 144



4.3 ATOMIC FORMULASlevel of analysis, a one-pla
e (L∗) predi
ate (my, naughty, piggy) 
orrespondsto every word of the DP. All these predi
ates have the same argument, vari-able x�the same variable that was above assumed to 
orrespond to the wholeDP and its tra
es.(289) a. ∃x [my(x) ∧ naughty(x) ∧ piggy(x)] es
ape-from-the-
age(x)b. TPF1P=PossPxPoss/my/ F2PxAP/naughty/ F3P=NPxN/piggy/
vPtx VPes
ape from the 
age

It is not unexpe
ted that the variable 
orresponding to the whole DP isthe argument to ea
h of the predi
ates in the de
omposition of the DP (my,naughty, piggy). These elements are interse
tive: something is my naughtypiggy, if it is mine, naughty and a piggy. (In the thesis, we shall not dealwith non-interse
tive adje
tives as e.g. alleged.)Ea
h of the predi
ates my, naughty and piggy 
orresponds either to a head(Poss, N) or a spe
i�er (AP) or some fun
tional proje
tion in the extendedproje
tion of the DP.137 Thus, the individual variable 
orresponding to someDP is an argument of predi
ates 
orresponding to heads and spe
i�ers of thisDP. It follows that it is more appropriate to 
laim that a nominal extendedproje
tion, and not a noun phrase, 
orresponds to an individual variable.It is easy to generalize this 
on
lusion to the other types of variabls. Ev-ery type of variable 
orresponds to the extended proje
tion of some lexi
al137This is not entirely 
orre
t. The approa
h developed in �4.3.3 will assume thatonly heads (a
tually features) 
an 
orrespond to predi
ates. Spe
i�ers will be seman-ti
ally de
omposed. Spe
i�
ally, by analogy to theta roles (see �2.2.1), AP in (289b)will be de
omposed using a property variable p: instead of naughty(x) we shall write
∃p [naughtiness(p)] property(p, x) `there is a property p, whi
h is naughtiness; p is as-
ribed to x.' Predi
ate naughtiness 
orresponds to a lexi
al head; variables P and x areasso
iated using predi
ate property, whi
h 
orresponds to fun
tional head F2 from (289b).(Also see �5.2.1.) 145



4.3 ATOMIC FORMULAS
ategory. Thus, for example, eventual variables 
orrespond to extended ver-bal proje
tions. In (290), event f 
orresponding to the extended proje
tionof the embedded 
lause, is on one hand an argument of predi
ates in theembedded 
lause (verb, adverb and themati
 predi
ates in the embedded
lause); on the other hand, it is also an argument of the themati
 predi
atetheme in the matrix 
lause, sin
e the embedded 
lause with eventual veriable
f is an obje
t to the verb in the matrix 
lause.(290) a. Marie told Jon, that Herman ate lettu
e yesterday.b. ∃e : tell(e) ∧ agent(marie, e) ∧ re
ipient(jon, e) ∧

(∃f : eat(f)∧yesterday(f)∧agent(herman, f)∧theme(lettu
e, f)∧theme(f, e))The above generalization that individual variables 
orrespond to nominalextended proje
tions is a impli�
ation. The ontology of entities asso
iatedto a DP is ri
her. Zamparelli [2000℄ distinguishes between individuals andstages, where individuals 
an be either obje
ts or kinds.Zgornja posplo²itev, da individualne spremenljivke ustrezajo samostal-ni²kim ogrodjem, je poenostavitev. Ontologija entitet, povezanih s samostal-ni²ko besedno zvezo, je bogatej²a. Tako Zamparelli [2000℄ razlikuje medposamezniki in stadiji, posameznike pa lo£i na predmete in vrste.Individuals do not appear dire
tly in everyday life. Rather, theymanifest themselves as �stages�, spatiotemporal �sli
es� of indi-viduals [ . . . ℄ Some predi
ates, su
h as be in this room, be ready,be tired may only apply to stages of individuals, and go underthe name of �stage-level� predi
ates.Individuals, obje
ts and kinds are inter
onne
ted by two rela-tions: instantiation (I), and realization, (R). Kinds are �instanti-ated� by obje
ts [ . . . ℄ or by other kinds in some spe
ial 
ases.[ . . . ℄For example, the obje
t John is an instan
e of the kind `people'(or `�
titious linguisti
 
hara
ters'�kinds 
an also be 
omposite,and a single obje
t 
an be an instan
e of multiple kinds). Indi-viduals (both obje
ts and kinds) are �realized� by stages, via the�realization relation� R. [Zamparelli 2000: 174℄Furthermore, Zamparelli assumes that in the NP-syntax stages, obje
tsand kinds 
orrespond to SDP, PDP and KIP phrases (in our terminology,KIP is NP) and argues that SDP, PDP and KIP have the following order inthe nominal fseq: SDP > PDP > KIP.146



4.3 ATOMIC FORMULASIn this thesis, Zamperelli's assumptions will be formalized by assum-ing that extended proje
tions 
onsist of several 
ontinuous 
omplement se-quen
es, 138 whi
h we shall 
all spines, and that variables do not 
orrespondto extended proje
tions, but spines. Thus, we assume that an extended nom-inal proje
tion 
onsists of a stage spine (the highest one), obje
t spine (themiddle one) and kind spine (the lowest one).139Other extended proje
tions 
ould be partitioned in a similar way. How-ever, su
h partitions are for the most part not important in the thesis and willbe mainly ignored. Thus, we shall talk about nominal, verbal and adje
tivalspine, as if ea
h of the extended proje
tions 
onsists of a single spine andtherefore 
orresponds to a single variable. By making a distin
tion betweenan extended proje
tion and a spine I mainly wish to set up the terminologyfor further resear
h; besides, the distin
tion will be relevant in the dis
ussionabout the ex
eptional properties of the numeri
al spine, in �4.5.5.Corresponden
e Prin
iple 6 Variables of L∗ are in bije
tive 
orrespon-den
e to spines at LF.I emphasize that the above prin
iple does not state that spines are ina one-to-one 
orresponden
e to o

urren
es of variables. The bije
tive 
or-responden
e is to symbols. (The above prin
iple will o

asionally be termi-nologi
ally misused: (i) the expression the spine 
orresponding to variable
x, will be abbreviated to spine x; (ii) the expression the spine of fun
tionalproje
tion FP will refer to the spine, whi
h 
ontains FP.)4.3.2 X-bar theory without spe
i�ersIt is a widely spread belief that only lexi
al items (more pre
isely, elementsof enumeration) may be synta
ti
 heads. Lexi
al items are (unstru
tured)138In �4.3.3 we shall argue that a fun
tional proje
tion and its spe
i�er are the two argu-ments of an L∗ predi
ate. Sin
e 
orresponden
e prin
iple 6 states that spines 
orrespondto variables, a fun
tional proje
tion and its spe
i�er 
annot be a part of the same spine.It follows that spines are sequen
es of 
omplements.139I leave open the question whether a spine is a 
omplement of a spe
i�er of the dire
tlydominant spine, and whether this is �xed universally. (More pre
isely, this is a questionabout the relation etween the lowest fun
tional proje
tion of the upper spine and the high-est fun
tional proje
tion of the lower spine.) In prin
iple, all three options are available.Cf. Brody [2003℄ for a dis
ussion on a similar question for fun
tional proje
tions in general.It will follow from the dis
ussion in �4.3.3 that in the 
ase that the lower spine is aspe
i�er of the upper one, the lowest fun
tional proje
tion of the upper spine and thehighest fun
tional proje
tion of the lower spine are in some semanti
 relation. In the
ase that the lower spine is the 
omplement of the higher one, this is not ne
essarily so(although the option is available in prin
iple, see �4.5.5).147



4.3 ATOMIC FORMULASfeature bundles; they are synta
ti
ally non-
omplex expressions. Thus, instandard minimalism, heads must be non-
omplex (simple).The 
onsequen
e of this belief is that two 
omplex expressions YP and ZP
an only be 
ombined indire
tly. First, one of them, say, YP, is merged with asimple head X into the intermediate proje
tion X′; the other one (ZP) is thenmerged with X′ into XP. YP and ZP are 
alled 
omplement and spe
i�er (ofX(P)), respe
tively. So, a question phrase whi
h pasta and TP these boysate t are 
ombined indire
tly, through the use of head Wh. Head Wh ismerged with TP into Wh′, whi
h is further merged with DP into WhP. Thetheory motivates the movement of DP with a feature-
he
king me
hanism: aquestion DP 
ontains a [+wh℄ feature, whi
h must be li
ensed; this is doneby 
he
king the feature at head Wh. (The example is taken from Starke[2004℄.)(291) I wonder whi
h pasta these boys ate.(292) I wonder. . . WhPDP[+wh℄wh-i
h pasta Wh′Wh0 TPthese boys ate tStarke [2004℄ argues against the opinion that heads 
an only be simple,and 
laims that 
omplex synta
ti
 expressions 
an also be heads. In his X-bar theory, whi
h we shall 
all X-bar theory without spe
i�ers, tree in (292)is repla
ed by tree (293).(293) I wonder. . . WhPDP[+wh℄wh-i
h pasta TPthese boys ate tAs in standard X-bar theory, DP 
ontains a [+wh℄ feature, whi
h must beli
ensed, and the li
ensing requirement of this feature triggers the movementof DP. However, the feature is not li
ensed by 
he
king it. It is 
he
ked by148



4.3 ATOMIC FORMULASproje
ing it. In (293) DP and TP are 
ombined in a single step. Feature[+wh℄ within DP is li
ensed by labeling the resulting 
omplex expression,whi
h is 
alled feature proje
tion. DP, whi
h the feature was proje
ted from,is 
alled the 
omplex head of fun
tional proje
tion WhP.Starke's main arguments for 
omplex heads (and thus for the 
laim thatspe
i�er is nothing but a 
omplex head) are the following.The �Doubly Filled Nothing� generalization. In 
ontemporary min-imalism, where fun
tional proje
tions, su
h as CP, IP and DP, are de
om-posed into �ner-grained, semanti
ally spe
ialized heads, it is never the 
asethat both a head and its spe
i�er are phonologi
ally realized. (This is ageneralization of so-
alled Doubly Filled Comp generalization [Chomsky andLasnik 1977℄. The 
ounterexamples to this generalizetion must be reanalyzed,maybe by introdu
ing new fun
tional proje
tions. Dealing with 
ounterex-amples is out of s
ope of the dissertation.) Starke [2004: 253℄ 
laims that�the optimal answer is that we see only one position be
ause there is onlyone position.�Why 
an't �spe
i�ers� proje
t? Usually it is assumed tha the head�spe
i�er relation is identity with respe
t to some feature(s) (agreement,
he
king). Both a head and its spe
i�er 
ontain the same feature [f℄, whi
his also the label of the resulting obje
t. If a head and its spe
i�er 
ontainthe same feature, a question arises why 
an be proje
ted by the head but notby the spe
i�er. The answer 
annot be tht the feature is ina

essible withinthe spe
i�er: if that were true, it 
ould not be 
he
ked. Starke 
on
lused,that standard theory does not o�er a satisfa
tory answer, but 
ontains thefollowing impli
it assumtions. (i) Spe
i�ers 
annot proje
t. (ii) Two 
om-plex synta
ti
 obje
ts 
annto be 
ombined dire
tly, the 
omposition mustbe 
arried out in two steps: �rst, the 
omplement is merged with the head,next, the resulting obje
t is merged with the spe
i�er. These assumptionsare undesirable. Thus, (292) should be repla
ed with (293).4.3.3 Predi
ation in X-bar theory without spe
i�ersArgument assignmentHow does a variable be
ome an argument of some predi
ate, if we adopt theX-bar theory with 
omplex heads? We shall work this out using the 
ase oftheta roles.In �2.2.1 Davidsonian semanti
s was adopted. The semanti
 part of ourtheory therefore deals with theta predi
ates su
h as agent. This predi
ate149



4.3 ATOMIC FORMULAShas two arguments: an individual variable representing the agent, and theeventual variable representing the event.In syntax the usual assumption [Adger 2003, Radford 1997℄ is that theagent is determined by the DP (whose tra
e is) in the spe
i�er position ofAgentP; in our terminology, the DP that is the 
omplex head of AgentP.We shall make the same assumption with respe
t to the other theta roles,although the literature is in general less 
lear about these 
ases. So the
omplex heads of ThemeP and GoalP will represent the theme and re
ipientof the event, respe
tively; ThemeP and GoalP are fun
tional proje
tions isthe so-
alled VP-shell.140 To 
laim that the theme, whi
h is usually the dire
tobje
t, sits in a spe
i�er of a spe
ial fun
tional proje
tion, is non-standard,but has nevertheless been proposed by several authors [e.g. Brody 2000℄.In the terminology of X-bar theory with 
omplex heads: DPs referring tothe parti
ipants in the event are 
omplex heads of appropriate fun
tionalproje
tions.The synta
ti
 
on�guration where the agent theta role is assigned is shownbelow. DP in (294) is the 
omplex head of AgentP; it 
ontains feature [Agent℄and proje
ts is into the verbal spine.(294) AgentPDP[Agent℄ VPFeature [Agent℄ 
annot �hang in the air�: it must be built into DP some-how. The only possibility is that it is, as any other feature, proje
ted toits own fun
tional proje
tion, whi
h is a part of the nominal extended pro-je
tion.141 The detailed stru
ture of (294) is thus (295). For expositoryreasons we will assume that AgentP is the highest proje
tion in DP[Agent℄, asin (296).142140Adger [2003℄ and Radford [1997℄ do not introdu
e spe
ial fun
tional proje
tions The-meP and GoalP, but simply pla
e the theme and re
ipient in the spe
i�er and/or 
omple-ment of VP, depending on the arity of the verb.141I atribute the idea to Starke [2001℄ where it is used for θP in general, for any thetarole. Starke's argument favoring the existen
e of proje
tion θP is an observation thatRelativized Minimality [Rizzi 1990℄ �sees� the theta relations [Starke 2001: �3℄. Furtherdis
ussion on the subje
t is out of s
ope of the thesis.142I assume that a 
omplex head 
an proje
t a feature (
orresponding to some fun
tionalproje
tion in its extended proje
tion) also is this fun
tional proje
tion is not the highestproje
tion in the extended proje
tion. Cf. with feature per
olation in standard minimalism[Radford 1997℄.
150



4.3 ATOMIC FORMULAS(295) AgentPDP. . .AgentPAgent . . .
VP

(296) AgentPAgentPAgent DP VP(296) 
ontains two 
onstituents labeled AgentP. This is not a 
ontradi
-tions, sin
e they are not the same obje
t; a 
ontradi
tion would arise only ifan obje
t would be a part of itself. To fa
ilitate refering to fun
tional pro-je
tions, I introdu
e indexing: let us index a fun
tional proje
tion FP withthe L∗ variable 
orresponding to the spine that 
ontains this FP. Thus, (296)is indexed as in (297).143 (e and x are eventual and individual variables,respe
tively.)(297) AgentPeAgentPxAgent DPx

VPeFeature [Agent℄ is proje
ted twi
e in the 
ourse of generation of (297):the �rst time it is proje
ted from the simple head Agent into the nominalspine x; the se
ond time it is proje
ted from the 
omplex head AgentPx intothe verbal spine e.Constraints on proje
tionCould feature [Agent℄ in (297) be proje
ted again, i.e. 
ould a 
lause 
ontain-ing (297) (and no other [Agent℄ feature), proje
t feature [Agent℄ into AgentPof some higher spine? Feature [Agent℄ was proje
ted twi
e�
ould feature[N℄ also be proje
ted twi
e?143I emphasize that indexing is not a part of the theory. It is only a notational toolfa
ilitating talk about LF nodes. 151



4.3 ATOMIC FORMULASI 
laim that 
onstraints on proje
tion are determined by the argumentstru
ture of predi
ates. Predi
ate agent, 
orresponding to feature [Agent℄,has two arguments, thus [Agent℄ must be proje
ted exa
tly twi
e. Predi
ates
orresponding to lexi
al items, e.g. piggy, have only one arguments, thus [N℄
an be proje
ted only on
e. Proje
tion will therefore be 
onstrained with thefollowing 
orresponden
e prin
iple.Corresponden
e Prin
iple 7 Head predi
ates 
orrespond to synta
ti
 fea-tures. The arguments of head predi
ates are determined by proje
tion: thevariable 
orresponding to the spine whi
h the feature is proje
ted into be
omesthe argument of the head predi
ate of the feature.Syntax does not determine how many times a feature 
an be proje
ted.144From synta
ti
 viewpoint all features behave identi
ally, and 
ould in prin-
iple be proje
ted an arbitrary number of times. Proje
tion is only 
on-strained with the meaning of features. Sin
e the generated LF will only beinterpretable if every head predi
ate will have the appropriate number ofarguments, the above 
orresponden
e prin
iple, by determining the mode ofargument assignment, 
onstrains proje
tion.A potential problem of this approa
h is that it allows for head predi
atesof an arbitrary arity, while it seems that natural language 
ontains [at mosttwo℄-pla
e head predi
ates�at least in the 
ourse of writing the thesis Ihaven't found a 
ounterexample.∗Hypothesis 3 All head predi
ates have at most two arguments.So far, we have 
onsidered lexi
al predi
ates (piggy, eat, et
.) to beone-pla
e predi
ates. However, we shall argue in �4.5.1 that this 
annot bethe 
ase. Nevertheless, we shall argue in the same se
tion that one-pla
epredi
ates do exists, and that they are used to determine the type of thevariable.An important aspe
t of the 
orresponden
e prin
iple 7 is that it does notdeteminer the order in whi
h the arguments should be assigned. In (297) the�rst argument is variable x (an agent) and the other argument e (an event);144Syntax 
onstrains proje
tion only by the fseq generalization (see �3.1.4). Only LFssatisfying this generalization are legitimate: 
an FlP 
an be a 
omplement of FkP only if
l ≥ k. (Also see footnotes 66 to 67 on page 84.

∗The only potential 
ounterexample that 
omes to mind is predi
ate standard used in�5.6. However, I have not worked out its semanti
s in enough detail to 
on�rm or reje
tis as a 
ounterexample. I leave the issue for further resear
h.152



4.3 ATOMIC FORMULAShowever, it 
ould be the other way around.145 This property will be veryimportant in the thesis (see �4.5.5 and 
hapter 5).Standard X-bar theory de�nes minimal, intermediate and maximal pro-je
tion. These terms play an important role in the standard theory, sin
e theyare used to de�ne 
omplements and spe
i�ers: a 
omplement is the sister to aminimal proje
tion, a spe
i�er is a sistem to the intermediate proje
tion. L∗theory, using X-bar theory with 
omplex heads, re
ognizes di�erent relationsbetween 
onstituents, and therefore needs its own terminology.Let a simple head be a head, generated without merging�thus an o
-
urren
e of a feature in a synta
ti
 expression, f in (298). A head whi
his not simple, is 
omplex, fPx in (299). As far as I see, by this de�nitionsimple heads and 
omplex heads 
orrespond to heads and determiners of thestandard X-bar theory, as desired.(298) fPxf (XPx)(299) fPyfPxf XPx

(YPy)When 
an a head proje
t a feature? The trivial requirement is that thehead must 
ontain the feature. Furthermore it is obvious that we have toallow simple heads to proje
t: they proje
t the only feature they 
ontain.In the 
ase of 
omplex heads it is not immediately 
lear, whi
h featuresa 
omplex head 
an proje
t. Can it proje
t only a feature of its highest145Be
ause the arguments are not �re
ognized� by the assigment order, they 
an onlybe re
ognized by their type (individual, property, eventual, degree). It follows thatpredi
ates with arguments of the same type must be symmetri
, i.e. P (x1, . . . , xk) =
P (xp(1), . . . , xp(k)), where p is an arbitraty permutation of numbers from 1 to k. The onlyhead predi
ate used in the thesis, having arguments of the same type is overlap ≬, whi
his symmetri
.As far as I see, there is only one other symmetri
 relation needed for natural languageanalysis: possessive relation. To say that two things are in a possession relation is ingeneral nothing else but to say that they are asso
iated in some (
ontextually determined)way [Gil 2006℄; su
h a relation is of 
ourse symmetri
. (That modi�
ation with possessiveadje
tives and pronouns is not limited to ownership 
an be seen by observing that nounphrase my 
ar, whi
h prototypi
ally refers to the 
ar that I own, 
an also refer to the
ase that I want to by, or to the 
ar I have seen, or to the 
ar I dream about, et
. Thesymmetri
ally of the relation is exempli�ed by pairs si
h as daughter's mother�mother'sdaughter.) 153



4.3 ATOMIC FORMULASfun
tional proje
tion? Can it proje
t any feature it 
ontains? The dis
ussionabout this is out of s
ope of the thesis: for 
on
reteness, I adopt (300).(300) If XP is the 
omplex head of a fun
tional proje
tion fP, then the XP'sspine 
ontains some fun
tional proje
tion fP.146Let us 
all a proje
tion of a feature an initial (or �rst) proje
tion, if itshead is simple. fP is kth proje
tion (k > 1) of a feature [f℄, if its (
omplex)head is a spine 
ontaining (k − 1)th proje
tion of feature [f℄. A proje
tionof [f℄ 
ontained in a spine that is not a 
omplex head of some fP, is a �nalproje
tion. Furthermore, let us 
all the 
omplement of the �rst/kth/�nalproje
tion the �rst/kth/�nal 
omplement.In the thesis only two-pla
e head predi
ates are used, so we will onlybe using the terms �rst, se
ond and last proje
tion. I emphasize that notevery �nal proje
tion of a feature 
orresponding to a two-pla
e predi
ate isa se
ond proje
tion. A simple head 
an proje
t two �rst proje
tions. These
ond initial proje
tion is seen as movement; both initial proje
tions aresimultaneously also �nal proje
tions; for example see �4.5.5.Sin
e in standard minimalism proje
tion is de�ned as labeling the 
om-plex obje
t, there is no proje
tion without merge in standard minimalism.Does this hold in L∗ theory as well? Sin
e extended proje
tions and spinesare �nite stru
tures, the lowest 
omplement must exist in every spine, whi
h,of 
ourse, 
annot have a 
omplement of its own. The lowest 
omplement ofevery spine is therefore a head, either simple or 
omplex. Heads are 
reatedby feature proje
tion: it follows that L∗ theory must allow proje
tion withoutmerging.The lowest 
omplement of a spine is therefore 
reated without merging.The reverse is also true: any synta
ti
 obje
t 
reated without merging isthe lowest 
omplement of its spine. (It is also possible that it is the onlyfun
tional proje
tion in the spine.)For an example of proje
tion without merging see the dis
ussion on lexi
alpredi
ates in �4.5.1 and the dis
ussion on sentential negation in �5.7.4.3.4 Predi
ation using standard X-bar theoryIn this se
tion we will put the 
orresponden
e prin
iple 7 in the 
ontextof the standard minimalist X-bar theory. The resulting formulation will beless elegant than the formulation in the 
ontext of the X-bar theory with
omplex heads. However, I do not take this to be an argument against theformulation. The problems with this formulation will arise then we will try146Cf. with feature per
olation, see e.g. Radford [1997℄.154



4.4 QUANTIFICATIONto integrate atomi
 formulas in truth 
onditions of whole senten
es. Sin
ethis has to do with the s
ope of impli
it quanti�ers that will be introdu
edin �4.4, the problems will be mentioned only later, in �4.5.Using standard minimalist X-bar theory, a theta role as assigned as shownin (301). The agent are the individuals referred to by DP in spe
-AgentP.(301) AgentPDP[Agent℄ Agent′Agent VPThe event, whose agent is being determined, is determined as in �4.3.3.Head Agent proje
ts in the verbal spine e.As in �4.3.3, feature [Agent℄ on DP must be integrated in the stru
ture in(301). This means that the extended proje
tion of DP in (301) must 
ontaina fun
tional proje
tion AgentP proje
ted by a head Agent. Thus, the agentis also determined by a proje
tion. Head Agent proje
ts into a nominal spine
x. We thus have two proje
tions of two Agent heads: one of them determinesthe agent (x), the other determines the event (e). The asso
iation problemarises: x is the agent, but the agent of whi
h event; e has an agent, but whois the agent?It seems reasonable to assume that the asso
iation is 
arried out throughfeature 
he
king. Feature [Agent℄ on DP must be 
he
ked, i.e. DP mustbe merged with the intermediate proje
tion Agent′ (in the verbal spine) (ormoved to the spe
-AgentP), as in (301).I emphasize that feature per
olation must be allowed in the standardapproa
h as well, sin
e the feature that gets 
he
ked in the spe
i�er, mustbe �a

essible� to the 
he
king me
hanism [prim. Starke 2004℄.Next, the standard approa
h 
annot explain the generalization (if it isvalid at all) that head predi
ates 
an have (at most) two argument positions.As soon as we allow for a fun
tional proje
tion to have more than one spe
i�er(or allow adjun
tion), we enable using head predi
ates with more than twoarguments.4.4 Quanti�
ationThe 
orresponden
e prin
iples we will develop in this se
tion state how thepositions of quanti�ers (∃ and ∀) are 
omputed based on the information in155



4.4 QUANTIFICATIONLF. (As usual in this thesis, the term quanti�er refers to the quanti�ers ofL∗.)4.4.1 The s
ope of quanti�ersCorresponden
e prin
iple 5, given in �4.2.3, stated that restri
ted quanti�ersmay 
orrespond to LF nodes�we shall loosely say that an impli
it quanti�ermay o

ur in the node. An almost inevitable 
onsequen
e of the restri
tedquanti�
ation hypothesis that the position of the impli
it quanti�er bindinga 
ertain variable is determined by the positions where this variable o

urs.In other words, we will argue that, be
ause LF 
ontains the ne
essary in-formation about the o

uren
es of a variable (see �4.3), it is unne
essary toen
ode the information about the s
ope of quanti�ers dire
tly at LF. All weneed is a prin
iple about the interpretation of free variables.It is inevitable that quanti�er Q binding variable x s
opes over all o
-
uren
es of this variable. The impli
it positions of quanti�er Q is thus either(i) the lowest node dominating all o

uren
es of x, or (ii) some node dominat-ing the node des
ribed in (i). We will argue that in L∗ expressions generatedby the semanti
 
omponent, quanti�ers always appear in positions des
ribedin (i).In �4.2.2 we have 
on
luded that every quanti�er in an L∗ expressiongenerated by the semanti
 
omponent must be restri
ted: it requires boththe restri
tor and the nu
lear s
ope. Generally, both the restri
tor and thes
ope 
an 
ontain an o

uren
e of the bound variable (x). More pre
isely, therestri
tor must 
ontain at least one o

uren
e of x, while this is not requiredfor the s
ope [see �ivanovi¢ 2002℄. In general this is a
hievable only if thefollowing is required.Corresponden
e Prin
iple 8 The impli
it quanti�er Qx o

urs in the low-est node dominating all o

uren
es of variable x in the L∗ expression.147I emphasize that the s
ope of quanti�er in an L∗ expression is determinedby the o

uren
es of its variable in L∗ (i.e. with the positions of spines atLF) and not with the surfa
e position of DP. In Slovenian these two usually
oin
ide, for illustration see (302). (The senten
e should be read using neutralintonation.)(302) a. Enone pujspiggy jeis vsakevery kospie
e solatelettu
e povohal.smell (1 > ∀)`A piggy smelled every pie
e of lettu
e.'147Why we have in
luded `in the L∗ expression' to the 
ondition will be
ome 
lear in�4.5.3. 156



4.4 QUANTIFICATIONb. Vsakevery kospie
e solatelettu
e jeis ena pujspig povohal.smell (∀ > 1)`Every pie
e of lettu
e was smelled by some piggy.'In English the so-
alled inverse s
ope of quantifers often arises.148 Inthese 
ases the s
ope of a DP is wider than implied by the surfa
e syntax.Senten
e (303) is ambiguous. Its �rst meaning is as implied by the surfa
esyntax; in its se
ond meaning, the s
ope of the obje
t is interpreted as higheras the s
ope of the subje
t.149,150 (The example is taken from Beghelli andStowell [1997: 11�2℄.)(303) Every student read two books. (∀ > 2) / (2 > ∀)The 
orresponden
e prin
iple 8 also allows more than one quanti�er too

ur in the same node. These quanti�ers thus share the restri
tion and thenu
lear s
ope. (We shall 
all them double, triple, et
. quanti�ers.)Unsele
tive quanti�
ationIntrodu
ing free variables is not a new approa
h in formal semanti
s, al-though the details of the present proposal di�er from the usual approa
hes.While semanti
 theories with introdu
ing free variables usualy assume thatthey are introdu
ed in the stru
ture by spe
i�
 synta
ti
 or semanti
 
ageto-ries, we have assumed that every spine stands for a free variable. If a formulais to be interpretable, it shouldn't 
ontain free variables. Semanti
 theoriesusually bind free variables either (i) by adopting a general rule governingtheir interpretation or (ii) by using unsele
tive quanti�ers, i.e. quanti�ersbinding all free variables within their s
ope.148In this thesis, we should probably 
all this the inverse s
ope of quanti�
ational phrases.In linguisti
 terminology, the terms (i) quantifer usually refer to (i) a DP 
ontaining adeterminer 
ontaining a logi
al feature with quanti�
ational for
e, and (ii) the 
onstituent
-
ommanded by this DP. The term quanti�er is not used in the meaning (i) in this thesis;the term s
ope has its standard meaning (ii) when we dis
uss the s
ope of phrases, notthe s
ope of quanti�ers ∃ and ∀.149The notation 2 > ∀ means that the senten
e is understood so that the DP 
ontainingnumeral 2 s
opes over the DP 
ontaining the universal determiner (every). One (butnot the only) 
riterion for determining the s
ope in this sen
e is teh variability of theindividuals whi
h the lower DP refers to.150Usually it is assumed that the inverse reading is a 
onsequen
e of a 
overt movement(whi
h happens in the 
overt syntax, see �gure 3.1 on page 80) of DP to the positionsimplied by its semanti
 s
ope. The apparent in
oheren
e between the surfa
e position andthe position of the variable, or more generally, 
overt movements and their motivation,is a broad topi
 of resear
h, whi
h is 
ondu
ted by many resear
hers; it is, however, outof the s
ope of this thesis. Among others, see Chomsky [1995℄, Brody [2003℄, Brody andSzabol
si [2000℄, Szabol
si [1997℄. 157



4.4 QUANTIFICATIONSo Heim [1982℄ and Kamp [1981℄ assume that free variables are introdu
edby inde�niteDPs and 
an be bound either (i) by a unsele
tive (restri
ted)quanti�er denoted by a logi
al feature of a lexi
al item, su
h as (a) determin-ers every and most, (b) adverbs usually and always, (
) 
onditionals, et
.,or (ii) using a prin
iple of interpretation of free variables, more spe
i�
ally,with an existential quanti�er having s
ope over the entire dis
ourse.152In this subse
tion I argue that unsele
tive quanti�
ation is an unne
essarytool.First, it is not the 
ase that all the relevant data 
an be analyzed solelywith unsele
tive quanti�ers. This is a well known fa
t. A
tually, theories ofdynami
 semanti
s are based on it. A 
lassi
al problem for an approa
h rely-ing ex
lusively on unsele
tive quanti�ers are 
ases of inter-sentential binding,(304). The s
ope of existential quanti�er ∃x is wider than a senten
e, there-fore this quanti�er 
annot be a re�ex of some lexi
al item's logi
al feature.(304) a. There was [a girl℄i walking on the road. I whistled to heri.b. ∃x : girl(x) ∧ walk(x) ∧ whistle(I, x)Se
ond, I will argue that the approa
h using unsele
tive quanti�ers isunexplanatory, using the analysis of n-words from Zeijlstra [2004: 247�8℄ asa (random) example. Zeijlstra tries to use the assumption that negationintrodu
es an unsele
tive existential quanti�er to explain the stru
ture ofthe senten
es 
ontaining so-
alled n-words (e.g. Slovenian nih£e, ni£, noben,nikoli, et
.).∗ The meaning he as
ribes to the negation operator is given in(306a), where ∃ is an unsele
tive quanti�er binding all free variables in itss
ope; the meaning of an n-word nih£e `nobody' is given in (306b), whi
h
ontains a free variable x. So the meaning (306) is assigned to the Greeksenten
e (305).153 (The derivation of the meaning is shown in sub-items.)(305) Dhenneg irthe
ame kanenas.n-body`Nobody 
ame.'(306) ¬∃x : person′(x) ∧ 
ome′(x)152Existential quanti�ers introdu
ed by the prin
iple of interpretation of free variables isalso unsele
tive, in that it binds all free variables in its s
ope. However, I wish to restri
tthe term unsele
tive quanti�er to unsele
tive quanti�ers 
orresponding to logi
al features.153Greek is (as Slovenian) a language with stri
t negative 
on
ord : a subje
t, whosehead is an n-word, 
an pre
ede the negative marker. (Cf. with Italian or Spanish havingnon-stri
t negative 
on
ord. [Zeijlstra 2004℄
∗N-words are words parti
ipating in negative 
on
ord. The above Slovenian n-wordsnih£e, ni£, noben, nikoli translate to English as `nobody, nothing, no, never', but note thatthese English translations are not n-words; they are so-
alled negative operators.158



4.4 QUANTIFICATIONa. ‖Op¬‖ = ¬(∃)b. ‖n-body‖ = λP (person′(x) ∧ P (x))
. ‖
ome‖ = 
ome′£. ‖n-body‖ (‖
ome‖) = (person′(x) ∧ 
ome′(x))d. ‖(305)‖ = ¬∃x : (person′(x) ∧ 
ome′(x))My obje
tion against unsele
tive quanti�
ation is based upon the questionhow the theory determiners the o

uren
es of free variable x. It is 
lear that
x is free in (306£); the question is how do we know that all o

uren
es of
x (in the senten
e) are 
ontained in (306£). If they are not (e.g. be
ausen-body moves in some subsequent step of the derivation), then (i) the othero

urren
es of x will not be bound, or (ii) they will be bound by the prin
ipleof free variable interpretation. The semanti
 stru
ture will be ill-formed inboth 
ases: in the former 
ase some o

uren
es of x are not bound, in thelatter 
ase some o

uren
es (i.e. both o

uren
es 
ontained in (306£)) arebound twi
e. Within the semanti
 theory we 
an only avoid this problem byassuming that the unsele
tive quanti�er introdu
es by the negative operator�sees� is there are any other o

urren
es of x, and does not bind it in su
ha 
ase. The solution violates 
ompositionality, so I doubt any semanti
istwould be ready to a

ept it.The other possibility is that the o

uren
es of x are 
onstrained by thesyntax, probably by 
onstraints on movement of the n-word n-body.154 Inthis 
ase the introdu
tion of an unsele
tive quanti�er as a part of the negativeoperator is super�uous, sin
e the same result 
an be a
hieved by adoptinga suitable free variable interpretation prin
iple, whi
h, as we have arguedabove, is independently needed.155I emphasize that I do not 
laim that L∗ theory explains why in (305), allo

urren
es of variable x are within the s
ope of negation, i.e. why n-wordn-body 
annot move above sentential negation. I only 
laim that the theorypresented in Zeijlstra [2004℄ is just as unexplanatory as L∗ theory. However,the latter uses a ligher theoreti
al toolbox, be
ause it does not use unsele
tivequanti�
ation.154The s
opal possibilities of inde�nites, among whi
h, a

ording to Zeijlstra [2004℄, n-words belong, are subje
t to many inquiries. For opposite views see Fodor and Sag [1982℄and Ludlow and Neale [1991℄.155The obje
tion remains valid in the 
lassi
al examples of dynami
 semanti
s, su
h as
onditionals and donkey anaphora.(i) If a farmer owns a donkey, he beats it.(ii) Every farmer who owns a donkey beats it.As in the main text, the obje
tion is based upon the fa
t that the theory must indepen-dently determine the s
opal possibilities of the inde�nite DP a donkey.159



4.4 QUANTIFICATION4.4.2 Type of quanti�
ation and negationIn �4.2.2 we have 
on
luded that only restri
ted quanti�
ation must be al-lowed in L∗ theory. Let us 
ompare the existential and universal restri
tedquanti�
ation in the unrestri
ted notation, (202) to (203) on page 109, re-peated in (307)�(308).(307) Restri
ted existential quanti�
ation:
∃x [φ]ψ is the abbreviation for ∃x : φ ∧ ψ.
φ is the restri
tor, ψ the (nu
lear) s
ope.(308) Restri
ted universal quanti�
ation:
∀x [φ]ψ is the abbreviation for ∀x : ¬φ ∨ ψ.
φ is the restri
tor, ψ the (nu
lear) s
ope.Whereas the restri
ted notations di�er only in the quanti�er symbol, theunrestri
ted notations di�er at three points. First, di�erent quanti�er symbolis used. Se
ond, only universal restri
ted quanti�
ation 
ontains a negationin the de�niens: the subformula that forms the restri
tor of the restri
tednotation is within the s
ope of negation in the unrestri
ted notation. Se
-ond, di�erent 
onne
tives appear in formulas. In the formula for existentialquanti�
ation, 
onjun
tion 
an be found; in the formula for universal quan-ti�
ation, we �nd disjun
tion instead. If follows that only two out of eightlogi
al possibilities, shown in (309), only two 
an be used, sin
e only two arelogi
ally equivalent to restri
ted quanti�
ation: (309a) in (309g)..(309) a. ∃x : A(x) ∧B(x) ∼ ∃x [A(x)]B(x)b. ∃x : A(x) ∨B(x)
. ∃x : ¬A(x) ∧ B(x)£. ∃x : ¬A(x) ∨ B(x)d. ∀x : A(x) ∧B(x)e. ∀x : A(x) ∨B(x)f. ∀x : ¬A(x) ∧ B(x)g. ∀x : ¬A(x) ∨ B(x) ∼ ∀x [A(x)]B(x)A single parameter must be responsible for the di�eren
e between (309a)and (309g), i.e. LF expressions whi
h are translated into (309a) and (309g)may di�er in one detail only. If more than one parameter was a
tive here, wewould expe
t to �nd more than two options in (309) in natural languages:four in the 
ase of two parameters and all eight in the 
ase of three parame-ters.An ideal parameter would be a feature on a node whi
h the semanti

omponent would map into some symbol o

urring in (309); in the 
ase that160



4.4 QUANTIFICATIONan impli
it quanti�er sits the node, the presen
e of this feature would signalthe type of the impli
it quanti�er.I 
laim that this parameter is presen
e vs. absen
e of feature [Neg(ation)℄,whi
h I generally assume to introdu
e the negative operator into L∗ expres-sions. In 
on
ord with (307)�(308) I assume that the presen
e and absen
eof [Neg℄ signal universal and existential quanti�
ation, respe
tively.156The 
hoi
e seems appropriate. Feature [Neg℄ is independently motivatedin syntax. Furthermore, in �4.1.2 and 4.1.3, the entailingness and NPI li
ens-ing environments were 
hara
terized by 
ounting negations. If we assumethat [Neg℄ does not only introdu
e the negative operator, but also regulatesthe type of restri
ted quanti�
ation, �negation-
ounting� algorithm 
an beimplemented in LF.LF of (310a) must therefore 
ontain a [Neg℄ feature. Based on the inspe
-tion of (308), the zero hypothesis seems to be that [Neg℄ is proje
ted intofun
tional proje
tion NegP in the nominal spine od DP every piggy and thatits presen
e negates predi
ate piggy, as required by (310b). However, unlikein negative senten
es, (310a) 
ontains no negative marker. I thus 
on
ludethat LF of (310a) does not 
ontain a NegP.LF stavka (310a) mora torej vsebovati oznako [Neg℄. Prva misel je, da jeta oznaka proji
irana v funk
ijsko projek
ijo NegP v samostalni²ki hrbteni
iDPja vsak pujs in da prisotnost projek
ije NegP negira predikat pujs, kotzahteva (310b). Vendar se, v nasprotju z zanikanimi stavki, v (310a) nepojavlja ozna£evale
 nega
ije ne. Zato predpostavljam, da LF tega stavkane vsebuje funk
ijske projek
ije NegP.(310) a. Every piggy is eating.b. ∀x : ¬piggy(x) ∨ eat(x)Every group of individuals x 
ontains a member that is not a pig or is eating.156I argue that the 
hoi
e of a feature introdu
ing symbol ∧, ∨, ∃ or ∀ is inappropriate.It is impossible that the di�eren
e between LFs would be in the presen
e of ∧ vs. ∨.Corresponden
e prin
iple 3 states that 
onne
tive ∧ 
orresponds to a bran
hing node bydefault. Spe
i�
ally, ∧ does not 
orrespond to a feature. It is thus reasonable to assumethat there is no [∧℄ feature.Next, 
ondiser the possibility that the di�eren
e would be presen
e vs. absen
e of feature[∨℄. By 
orresponden
e prin
iple 3, ∧ 
orresponds to a bran
hing node by default, thus itwould only make sense to assume that presen
e of [∨℄ overrides the default 
orrespondent
∧ and repla
es it with ∨. However, then ∨ does not regulate the type of quanti�
ation.Finally, features [∃℄ and [∀℄ 
annot be used to determiner the type of quanti�
ation(this is suggested by Butler [2005℄). We have 
on
luded in �4.4.1 that quanti�ers will beintrodu
ed by a prin
iple of free variable interpretation, partly spe
i�ed in 
orresponden
eprin
iple 8. However, if features [∃℄ and [∀℄ were used, they would not only determine thetype of quanti�er, but also introdu
e it into the formula.161



4.4 QUANTIFICATIONFeature [Neg℄ 
orresponding to the negative operator ¬ in L∗ must betherefore 
ontained in some other fun
tional head. Considering the assump-tion that every feature proje
ts its own fun
tional proje
tion, this is unex-pe
ted. However, as mentioned in �3.1.4, [Neg℄ is unusual in other respe
ts aswell, in parti
ular from the view of the 
artography of synta
ti
 stru
tures.I believe this justi�es its spe
ial status in Dire
t Semanti
s. (For furtherdis
ussion, see �5.7 and 6.3.)We will therefore assume that some features 
an have negative value (orsimply, that they are negative) and that fun
tional proje
tions headed bysu
h features (we shall say that su
h fun
tional proje
tions have negativevalue, or simply, that they are negative) introdu
e the negative operator ¬in L∗. (Is assume that the set of potentially negative features is derivablefrom some general prin
iples or maybe universally �xed.)We will thus assume that universal determiner every realizes some neg-ative feature. A

ording to Beghelli and Stowell [1997℄, the universal (anddistributive) meaning of every stems from the presen
e of feature [Dist℄.157For 
on
reteness, we will adopt this assumption.158 In (311) the o

uren
e ofthe universal quanti�er is a 
onsequen
e of the fa
t that [Dist℄ has negativevalue, [Dist(Neg) ℄.We have 
on
luded that Neg is not a feature, but a feature value. This
on
lusion is further 
on�rmed by the fa
t that in L∗ an operator (¬) 
orre-sponds to Neg, while head predi
ates 
orrespond to features.Predi
ates and operators di�er both in arguments and in the result. Ingeneral, arguments of predi
ates are terms (in L∗ only variables, sin
e thereare no individual 
onstants of fun
tion symbols in L∗); arguments of operatorsare arbitrary expressions (of the employed formal language). The result ofa predi
ate is a truth value, true or false; the result of an operator is notne
essarily a truth value: in general, the result is some (other) expression (ofthe employed formal language).157In �3.1.4 we have not in
luded DistP into the verbal fseq. Opinions on its positionin fseq di�er: some authors even argue for multiple non-adja
ent o

uren
e of this andrelated features [Brody and Szabol
si 2000℄.158I believe that, in general, universal determiners do not ne
essarily 
ontain some spe
i�
(universal or distributive) feature, but simply some negative feature. The 
ontent of thisfeature must be �gured out for ea
h language separately, based on synta
ti
 and semanti
eviden
e. If language has more than one universal determiner�as English, whi
h has ea
hand every�this must be done for ea
h of the universal determiners.Su
h an approa
h opens the path to the explanation of di�eren
es in typi
al s
opeof di�erent universal determiners. If we assume that the negative feature of ea
h mustbe proje
ted higher than the negative feature of every, wider s
ope of ea
h is expe
ted.(Distributivity of ea
h 
an be seen as a 
onsequen
e of its wide s
ope.)Investigating featural 
ontent of universal determiners falls out of s
ope of the thesis.162



4.4 QUANTIFICATION(311) DistPe← ∀xDistPxDist(Neg)every NPx

. . .AgentPeAgentPxAgent (DistP) VPe

For example, the argument of modal adverb possibly is a proposition(
orresponding to the set of possible worlds, where it is true), and the result isa 
hange of information state: some other set of possible worlds�the worldsthe speaker judges that the proposition might be true in [Nilsen 2003℄.A general dis
ussion on the syntax�semanti
s relation of operators withrespe
t to the hypothesis that syntax�semanti
s relation is an isomorphism,falls out of s
ope of the thesis. I remain unde
ided with respe
t to the ques-tion whether (or, how mu
h) the meaning of operators is synta
ti
ally trans-parent, i.e. to what extent their synta
ti
 and semanti
 representation areisomorphi
. I only wish to 
laim that the negative operator is synta
ti
allytransparent; I present a 
orresponden
e prin
iple stating its syntax�semanti
srelation in this se
tion.159Next, let us dis
uss the argument of the negative operator ¬. The nodesof synta
ti
 trees are binary bran
hing (see �4.3.2), whereas ¬ is a unaryoperator. Is its argument the 
omplement of the 
omplex head?The dis
ussion on universal determiner hits that we should negate the
omplex head (in L∗, the restri
tor of the universal quanti�er is negated,and the 
omplex head 
orresponds to the restri
tor). On the other hand,it is usually (impli
itely) assumed that the 
omplement of NegP is negatedin sentential negation [
f. Zeijlstra 2004℄. At this point in the developmentof the theory we are still unable to dis
uss a possible uni�
ation of bothassumptions (for the dis
ussion see �5.7); we thus stipulate the followingdi
hotomy.159It is obvious that argument stru
ture of operators is synta
ti
ally transparent: deno-tation of a synta
ti
 
onstituent forms an argument to the operator. I guess that synta
ti
and semanti
 de
omposition of operators are isomorphi
 when it 
omes to an embeddednegative operator: if a negative operator is used in the semanti
 de
omposition, then itssynta
ti
 de
omposition 
ontains a negative feature. I believe that only in this way theresults of �4.1.2 and 4.1.3 on entailingness and NPIs 
an be kept.It is often assumed that operators 
an bind free variables [Zeijlstra 2004℄.163



4.5 INTEGRATION OF ATOMIC FORMULASCorresponden
e Prin
iple 9 The negative operator in L∗ 
an be intro-du
ed by (i) a fun
tional proje
tion NegP: then its 
omplement is negated; ora (ii) �nal fun
tional proje
tion of a feature having negative value: then the
omplex head of its fun
tional proje
tion is negated.Inspe
ting LF (311) on the pre
eding page we see that, if (311) is to
orrespond to (310b), the �rst proje
tion of [Dist℄ (DistPx) must be withinthe s
ope of negative operator. Therefore the se
ond point of the above
orresponden
e prin
iple states that the negative operator is introdu
es bythe �nal proje
tion of a negative feature. (See also �5.6.)Corresponden
e Prin
iple 10 An impli
it (restri
ted) quantifer is uni-versal if it o

urs in the �nal proje
tion of a negative feature; otherwise, it isexistential. (The node where ∀ o

urs is interpreted as a disjun
tion.160)Corresponden
e prin
iple 10 implies that all impli
it quanti�ers o

uringin the same node are of the same type. This is a wel
ome result; otherwise,su
h LF would be ambiguous. The 
orresponden
e prin
iples do not (and,as far I 
an see, 
annot) determiner the dominan
e relation among impli
itquanti�ers in the same node, so both quanti�ers Q1x and Q2y o

uring insome node 
ould in prin
iple be ordered either in sequen
e Q1xQ2y or insequen
e Q2yQ1. If one of them was universal and the other existential,the resulting L∗ expressions would represent di�erent truth 
onditions. Ifthe types of the quanti�ers o

uring in the same node are the same, su
h adi�eren
e 
annot arise.4.5 Integration of atomi
 formulasIn the present se
tion we will develop the 
orresponden
e prin
iples dealingwith integration of atomi
 formulas into the truth 
onditions of the wholesenten
e. The integration algorithm will be divided into two parts: deter-mining the global and the lo
al position. By the determination of the globalposition I mean determining at whi
h fun
tional proje
tion an atomi
 for-mula will be integrated. More pre
isely, whi
h is the fun
tional proje
tion,whose 
omplex head and 
omplement the atomi
 formula will be 
ombined?By the determination of the lo
al position I mean the mode of 
ompositionof these three items: the order of 
omposition, whi
h 
onne
tives are used.The prin
iple for the determination of the lo
al position will be moti-vated using data on fo
using. In �4.5.1 the grounds for fo
us analysis in L∗ is160Be
ause the restri
tor of the universal restri
ted quanti�er is always negated, thisimplies that the restri
tor and the nu
lear s
ope are in an impli
ation relation.164



4.5 INTEGRATION OF ATOMIC FORMULASprepared by suggestion the mode of inter
onne
tedness of formal semanti
sand CI. In �4.5.2 we take the analysis of fo
us from Herburger [2000℄ as ourstarting point, and write an L∗ formula des
ribing the truth 
onditions of asenten
e 
ontaining fo
us. In �4.5.3 we (i) argue, whi
h LF 
orresponds tothis formula; (ii) reveal a partial in
ompatibility between LF and L∗ expres-sion (we use this in
ompatibility to argue that X-bar theory with 
omplexheads should be adopted); (iii) state the 
orresponden
e prin
iple determin-ing the lo
al position of atomi
 formulas; and (iv) state the initial assumptionon the global position of atomi
 formulas. In �4.5.4 we reveal a spe
ial statusof ellipti
 stru
tures with respe
t to the position of impli
it quanti�ers. In�4.5.5 we deal with assignment of the numeri
al argument to predi
ate #and adjust the initial assumption on the global position of atomi
 formulas.4.5.1 Con
eptual variablesAt �rst sight, the question how (lexi
al/
on
eptual) predi
ates as piggy, dog,eat, et
. �nd their way into an L∗ formula, appears quite inno
ent. However,in the dis
ussion on modularity in �3.3 we have 
on
luded that 
on
eptualfeatures, whi
h 
orrespond to these predi
ates, 
annot be a part of syntax(and thus formal semanti
s). Sin
e L∗ is a tool used by the formal semanti
s,
on
eptual predi
ates should not be part of the formal language. Besides,there are no �rst-order 
onstants in L∗ (these would refer to spe
i�
 individu-als, as John, Bill, et
., or spe
i�
 events, as Slovenia be
oming independent);thus, it is reasonable to assume that it does not re
ognize se
ond-order 
on-stants (i.e. 
on
eptual predi
ates) as well.This assumption �ts well within the framework of nanosyntax (see �3.3.2),whi
h assumes that synta
ti
 obje
ts 
ontain neither phonologi
al nor 
on-
eptual information. It is the mental lexi
on that asso
iates synta
ti
 obje
tsto phonologi
al and CI expressions, and this happens after the synta
ti
derivation.The 
on
eptual expressions, generated by CI, will be asso
iated to synta
-ti
 expression in the following way.161 We assume the existen
e of a feature[Root℄,162 whose head predi
ate root requires two arguments: one of themis a familiar obje
tive variable x (individual, eventual, et
.), while the otheris a 
on
eptual variable P .163 The atomi
 understand the atomi
 formula161Note that what follows is quite spe
ulative. . .162Comparision to the root proje
tion (√P) from Distributed Morphology [Halle andMarantz 1993℄ 
omes to mind, rightfully. This proje
tion is asso
iated to the part ofmental lexi
on, 
alled En
y
lopedia [Marvin 2002℄.163I assume that 
on
eptual variables are singular.165



4.5 INTEGRATION OF ATOMIC FORMULASroot(P, x) to be true i� P refers to a one-pla
e predi
ate (de�ned by CI) and
P (x) is true.It might seem that 
on
eptual variables are se
ond-order variables, sin
ethey range over 
on
epts, whi
h are usually taken to be predi
ates, and quan-ti�
ation over predi
ates generally signals se
ond-order logi
. This would beundesirable, sin
e se
ond-order logi
 has quite di�erent properties than �rstorder or intinirary logi
. Spe
i�
ally, the results proven in �ivanovi¢ [2002℄are not valid in se
ond-order logi
.Fortunately, the usage of 
on
eptual variables des
ribed above is re-stri
ted enough that �rst-order logi
 (more spe
i�
ally, L∗ as de�ned in 2.2.1and 4.1.1) su�
es to formalize it. Con
eptual variables o

ur only as argu-ments (so far, of predi
ate root); a

ording to the previous dis
ussion, theyare never used as predi
ates in an L∗ formula. We 
an thus take 
on
eptualvariables to be simply a type of obje
tual variables, just as individual andeventual variables are. While the domain of interpretation of the latter typesis external to the mind, the domain of 
on
eptual predi
ates is a parti
u-lar kind of representations in the mind, i.e. 
on
epts, whi
h humans use to
ategorize the world.164 Thus, in a way, root 
ould be seen as the predi
ate
ontaining all the lexi
al knowledge of the speaker, i.e. root is a predi
atewhose meaning is 
omputed by the CI.Let us 
ontinue by illustrating how [Root℄ works. In this se
tion I adoptthe standard assumption that the lexi
al 
ategory heads the lowest proje
tionin the extended proje
tion. In our terms, RootP is the lowest proje
tion inits spine. Note that our theory does not for
e this 
on
lusion; I mainly adoptit for expository reasons: to present the 
on�guration of proje
tion withoutmerging, mentioned in �4.3.3.We will show how [Root℄ is used within a DP. Take a typi
al example,where the DP is a subje
t and an agent, as shown in LF (312). Formula that
orresponds to this LF is sket
hed in (313).164It would probably be more a

urate to 
laim that other types of variables also referto 
ognitive obje
ts. Thus individual and eventual variables 
ould be taken to refer tomental representations of individuals and events, respe
tively.
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4.5 INTEGRATION OF ATOMIC FORMULAS(312) TPDPx. . . . . .. . . RootPxRootPPRoot
. . .. . . AgentPtx VP

(313) ∃x [. . . ∧ ∃P [root(P, x)]] . . .To sum up: formally, we have to write (314b) insted of (314a), sin
esynta
ti
 (i.e. formal semanti
) representation must be free of 
on
eptualfeatures. These are asso
iated with the synta
ti
 stru
ture only when thelexi
on ki
ks in, after the synta
ti
 representation has been built.However, for expository reasons we shall remain sloppy. When �ne detailwill be irrelevant, we shall 
ontinue using notation mu�on(x); otherwise wewill use the �intermediate� notation (314
), whi
h also provides the informa-tion about the intended lexi
al asso
iate.(314) a. mu�on(x)b. ∃P [root(P, x)]
. ∃P [P = mu�on ∧ P (x)]A potential problem is that at this point we 
annot be sure whetherquanti�er P a
tually has a restri
tor, as shown in the formula; why 
ouldn'twe have ∃P [] root(P, x) instead of ∃P [root(P, x)]? It turns out that theproblem is only apparent. First, the 
orresponden
e prin
iple we will statein � 4.5.3 guarantees that the option 
hosen in (313) is 
orre
t. Se
ond, Iargue that root(P, x) is a
tually not the only thing o

uring in the restri
torof ∃P , the other thing being the predi
ate determining the type of variable
P . The information about the type of a variable must be en
oded somehow.To be expli
it, I assume this is done in the syntax using one-pla
e predi
ates(let us 
all them type predi
ates) like individual and event, 
orrespondingto features [individual℄ and [event℄, respe
tively. Thus, I assume that everyspine 
ontains a fun
tional proje
tion like IndividualP or EventP. I shall notgraphi
ally represent these proje
tions though, for reasons of 
larity. Thetype of a variable 
an be �gured out sin
e 
ertain letters are 
onsistentlyused for various types of variables. 167



4.5 INTEGRATION OF ATOMIC FORMULASIt is also worth noting that, be
ause lexi
al predi
ates are not predi
atesof L∗, but are being referred to through the 
on
eptual variables, being typepredi
ates is the only fun
tion one-pla
e predi
ates 
ould possible have. InL∗, we use only predi
ates 
orresponding to features. The set of features isassumed to be universal and �nite; thus, the same goes for head predi
ates,and, spe
i�
ally, also for one-pla
e head predi
ates. One-pla
e predi
ates
an only be used for 
ategorizing things (as opposed to relating them, astwo-pla
e predi
ates 
an); sin
e their number and 
ontent are �xed, they 
an
ategorize only very roughly, and that's exa
tly what type predi
ates do.4.5.2 Fo
us in L∗ theoryWe take Herburger [2000℄ as the starting point for analysis of fo
us in L∗theory. The essen
e of her proposal is that fo
using in�uen
es the truth
onditions by providing a restri
tor to 
ertain synta
ti
ally unary quanti�ers,mainly the quanti�er over events.Fo
using works through a pro
ess Herburger 
alls fo
al mapping. Bythis pro
ess, the subformula for the ba
kground (i.e. the non-fo
used part ofthe senten
e) be
omes the restri
tor of the eventual quanti�er.166 So (315a)means that some relevant167 event of imitating whose agent is Moºek is anevent of imitating whose agent is Moºek and whose theme is a mou�on.(315) a. MoºekMoºek (a (sur)name) opona²aimitates muflona.mou�on`Moºek is imitating a mou�on.'b. ∃e [imitate(e) ∧ agent(moºek, e)]imitate(e) ∧ agent(moºek, e) ∧ theme(mou�on, e)At �rst sight it is not 
lear why the subformula for the ba
kground isrepeated in the nu
lear s
ope of the restri
ted eventual quanti�er ∃e, sin
e thetruth 
onditions des
ribed by (315b) and (316) are the same. The problemwould arise in the 
ase of embedded 
lauses, when fo
using would modifythe quanti�
ational stru
ture of the matrix 
lause, but a 
onstituent of theembedded 
lause would be fo
used. (317a) has, among others, the following166The basi
 assertion expressed by the senten
e is 
alled a proposition. In (315a) thepreposition is that Moºek imitates a mou�on.167Herburger [2000℄ expli
etely restri
ts every (eventual) quan�tier by using the 
ontex-tual predi
ate X . Although I agree that every quanti�
ation is 
ontextually restri
ted, Ibelieve that pre
isely this fa
t implies that it is unne
essary to expli
ate the 
ontextualrestri
tedness in every formula. This is espe
ially undesirable in synta
ti
ally orientedsemanti
 theory, su
h as L∗ theory, sin
e it would imply that the 
ontextual predi
ate Cis present in (too) many pla
es in the synta
ti
 representation.168



4.5 INTEGRATION OF ATOMIC FORMULASmeaning. It is about the fa
t that Mare hears that Moºek imitates something,and asserts that the thing that Mare hears that Moºek is imitaging is amou�on. If we tried to represent this meaning as in (317b), the eventualvariable of the embedded 
lause f would not be bound in the part of theformula 
orresponding to fo
us. If the ba
kground formula is repeated, as in(317
), the problem does not arise.(316) ∃e [imitate(e) ∧ agent(moºek, e)] theme(mou�on, e)(317) a. MareMare sli²i,hears dathat MoºekMoºek opona²aimitates muflona.mou�on`Mare hears that Moºek imitates a mouflon.'b. * ∃e[hear(e) ∧ agent(mare, e) ∧ theme(
(∃f : imitate(f) ∧ agent(moºek, f)), e)]theme(f,mou�on)
. ∃e[hear(e) ∧ agent(mare, e) ∧ theme(
(∃f : imitate(f) ∧ agent(moºek, f)), e)]hear(e) ∧ agent(mare, e) ∧ theme((∃f : imitate(f) ∧agent(moºek, f) ∧ theme(mou�on, f)), e)However, this analysis of fo
us is unusable in L∗ theory, sin
e it violates
orresponden
e prin
iple 6. To senten
e (315a), we have assigned L∗ for-mula (315b) 
orresponding to LF (318).168 AgentP1 in AgentP2 are belongto di�erent spines. (The fa
t that AgentP2 is unpronoun
ed is irrelevant.)By 
orresponden
e prin
iple 6 ea
h of them must 
orrespond to a di�erent(eventual) variable. Herburger's (315b) 
ontains only one eventual variableand thus violates 
orresponden
e prin
iple 6. We must thus assign to LF(318) a L∗ formula 
ontaining two eventual variables, e and f , 
orrespondingto matrix and embedded verb's spines, respe
tively.The other problem 
on
erning formula (315b) is that, a

ording to resultsof �4.1.2, all predi
ates in (315b) should be in a upward entailing environ-ment. This predi
tion seems to be wrong. While senten
es with a transitiveverb without fo
us 
ertainly allow for upward entailing both in the verb(321)(319) and in the obje
t (320) it seems that senten
es 
ontaining fo
usdo not allow upward entailing in neither in the verb (321) nor in the obje
t(322).169168In (318), we have ignored the subje
t and obje
t movement, and the existen
e ofhigher fun
tional proje
tions. For expository reasons we assume for the time being that aspe
ial fun
tional proje
tion Fo
usP is involved in fo
using.169I ex
lude the subje
t from the dis
ussion. It seems from examples (321)�(322) thatupward entailing is allowed in the subje
t. However, I believe that a more detailed analysiswould show that subje
t s
opes above Fo
usP, making the 
ounterexampple irrelevant.169



4.5 INTEGRATION OF ATOMIC FORMULAS(318) * Fo
usPAgentP2(e)Moºek VPVopona²a
AgentP1(e)Moºek VPVopona²a ThemePmu�ona(319) a. Moºek glasno opona²a mu�ona.`Moºek loudly imitates a mou�on.'b. ⇒ Moºek opona²a mu�ona.`Moºek imitates a mou�on.'(320) a. Moºek opona²a mu�ona.`Moºek imitates a mou�on.'b. ⇒ Moºek opona²a ºival.`Moºek imitates an animal.'(321) a. Moºek glasno opona²a muflona.`Moºek loudly imitates a mouflon.'b. 6⇒ Moºek opona²a muflona.`Moºek imitates a mouflon.'(322) a. Moºek opona²a muflona.`Moºek imitates a mouflon.'b. 6⇒ Moºek opona²a ºival.`Moºek imitates an animal.'Admiteddly, the intuition that upward entailing is impossible in (321) and(322) is not as �rm as the intuition that downward entailing is impossible in(319) and (320). However, I believe that this might be a 
onsequen
e of thefa
t that senten
es (a) and (b) in (321) and (322) 
annot be used in the same
ontext. So, for example, (322a) is appropriate in a 
ontext where we talkabout di�erent animal spe
ies, whereas (322b) is appropriate in a 
ontextthere we talk about animals, plants and people.Sin
e we are developing a theory whi
h 
al
ulates the entailingness prop-erties based only upon the information 
ontained in L∗ formulas, we should170



4.5 INTEGRATION OF ATOMIC FORMULASrepresent the meanings of the above senten
e by a formula prohibiting up-ward entailing in senten
es 
ontaining fo
us. The results of �4.1.2 implythat these formulas must 
ontain (at leastI two o

urren
es of predi
ates
orresponding to the verb and the obje
t, a positive and a negative one.Thus, the formula for a senten
e 
ontaining fo
us must (i) 
ontain twoeventual variables, 
orresponding to the proposition and the ba
kground,and (ii) the polarity of the verb and the obje
t in the proposition and theba
kground must be di�erent. Formula (323) satis�es these requirements:(i) variables e and f 
orrespond to the spine of the proposition and theba
kground, respe
tively; (ii) sin
e the quanti�er over f is universal, allpredi
ates in the restri
tor of ∀f are within the s
ope of negation (see �4.4.2).(323) ∃e : (∀f∀P [imitate(f) ∧ agent(moºek, f) ∧ theme(P, f)] f ≬ e)∧imitate(e)∧agent(moºek, e) ∧ theme(mou�on, e)There is a group of events e, su
h that the following is true. For every event fand predi
ate P , su
h that f is Moºek's imitation of P , the event f equals someevent in the group of events e. e are the events of Moºek's imitation of a mou�on.Compared to previousely used L∗ formulas, the novelty in (323) is theo

uren
e of a 
on
eptual variable P . In �4.5.1 we have suggested how lexi
alpredi
ates asso
iate to LF; we have done this using 
on
eptual variables,whi
h were bound by an existential quanti�er having very narrow s
ope (its
oped only over RootPP in (312)) In (323) the s
ope of the quanti�er over Pis wider: it s
opes over the whole ba
kground, just like the eventual quanti�er
∀f . Sin
e it o

urs in the same node as ∀f , it also has the same type: it isuniversal, ∀P .Herburger's analysis o�ers no point of 
onta
t to the alternative semanti
s[Rooth 1985℄. The ba
kground of senten
e (315a) is Moºek's imitation, butit is not expli
itely mentioned that something is a
tually being imitated(i.e. the theme theta role is not assigned). So it is not possible to dis
ussthe alternatives to mou�on that Moºek 
ould imitate. In formula (323)the 
onne
tion to the alternative semanti
s is transparent: it stems fromthe universal quanti�
ation over P . The values of P that 
ould satisfy therestri
tor, are animal spe
ies that Moºek 
ould imitate: mou�on and thealternatives to mou�on.Formula (323) asserts that whi
hever alternative P (and event f) we
hoode, the event f of Moºek's imitation of P will equal the event e, whi
his the event of Moºek's imitation of mou�on. I emphasize that this does notpre
lude Moºek from imitation some other animal as well. The event, thatmust be the value of eventual variable e, if the formula is to be true, 
ouldalso be the event of Moºek's imitation of a mou�on and a rooster, sin
e,be
ause we have assumed that theta role assignment is not exhaustive, every171



4.5 INTEGRATION OF ATOMIC FORMULASevent of imitating both a rooster and a mou�on is also an event of imitating amou�on. This result is 
onsistent with the linguisti
 intuition that senten
es(315a) and (324) are not synonymous.170(324) Moºek opona²a samo mu�ona.`Moºek is only imitating a mouflon.'In (323) the 
on
eptual variable P is asso
iated to the alternatives to thefo
us; we shall thus 
all it an alternative variable. I assume that other typesof variable 
an have the fun
tion of the alternative variable, depending onthe 
ategory of the fo
used 
onstituent. In (325), the alternative variable ison
e more a 
on
eptual variable.171 In examples su
h as (326), the whole DPis fo
used, so individual variable x′ fun
tions as an alternative variable.172(To the (alternative) values of x′ are Metka, �pela, Barbara, et
.)(325) a. Moºek opona²a nekega/vsakega muflona.`Moºek is imitating some/every mouflon.'b. Moºek opona²a nekega/vsakega dolgodlakega mu�ona.`Moºek is imitating some/every long-furred mouflon.'(326) a. JankoJanko jeis poljubilkissed Metko.Metka`Janko kissed Metka.'b. ∃e : (∀f∀x′ [kiss(f) ∧ agent(janko, f) ∧ theme(x′, e)] f ≬ e)∧kiss(e)∧agent(janko, e) ∧ ∃x [metka(x)] theme(x, e)There is a group of events e su
h that the following is true. For every event
f and individual x′ su
h that f is Janko's kissing of x′, f equals some eventin the group e. e are the events of Janko kissing Metka.170(i) presents a 
ontext where (315a) is true but (324) is false.(i) A: I remember that Moºek was imitating a 
ow, and I know that he was imitatingsome other animal as well, a mou�on or a rooster, by I 
an't remember whi
h? Doyou remember? What was Moºek imitating?B: Moºek was imitating a mouflon.171Be
ause in (325) only a part of the DP at the senten
e �nal position is fo
used, thefo
used word is emphasized. On the other hand, the fo
us in (315a) does not 
arry aspe
ial emphasis, sin
e the 
onstituent in the senten
e �nal position 
onsists of a singleword. Cf. the dis
ussion in �2.1.4.172(315a) 
an also have the interpretation where individual variable fun
tions as an al-ternative variable. This is ne
essary when a
tual animals are the alternatives and notdi�erent animal spe
ies. 172



4.5 INTEGRATION OF ATOMIC FORMULASHerburger does not use theta predi
ate theme in the ba
kground sub-formula. (We have already hinted that this is problemati
, when we havedis
ussed the entailingness properties of senten
es 
ontaining fo
us. Ouranalysis over
omes the problem, sin
e the alternative variable (P ) o

urswithin the s
ope of negation.) This presents the following problem. Thepart of LF presented in (328) 
orresponds to the relevant part of the for-mula, (327). If the atomi
 formula with the predi
ate theme is absent in theba
kground formula, this implies the absen
e of ThemePf in the LF. Gen-erally, this proje
tion 
an have a 
omplement (say GoalP), as indi
ated bythe three dots in (328). In this 
ase the fo
us (i.e. the part of LF la
king inthe ba
kground) is not a 
onstituent. However, if we assume that DP′
x (ormaybe ThemeP′

x) is absent, the problem does not arise. But in this 
ase thetheta role assignment must be present in the formula, i.e. the ba
kgroundformula must 
ontain theme(x′, f).(327) . . . ∧ theme(x′, f) ∧ . . .(328) VPfV ThemePfThemeP′
xTheme DP′

x

. . . f

Herburger [2000: 23�29℄ opts for the analysis without the theta role as-signment in the restri
tor based on examples of negative pronoun fo
using.The 
ru
ial data is given by Spanish examples. Spanish is a language withnon-stri
t negative 
on
ord:173 when senten
e 
ontains no sentential nega-tive marker, the negative pronoun su
h as nadie `nobody' must pre
ede theverb. Herburger observes that there is an ex
eption to this generalization:the negative pronoun 
an follow the verb if it has narrow s
ope, i.e. when itis not the 
ase that the whole proposition is negated. So (329a) entails thatthe speaker said something (although what was said was not said to anyonein parti
ular).(329) a. . . . dijesaid-I bajitosoftly a nadieto quen-body todothat eraeverything mío.was mine`I said softly to nobody that everything was mine.'173See foornote 153 on page 158. 173



4.5 INTEGRATION OF ATOMIC FORMULASb. ∃e : agent(I, e) ∧ say(e) ∧ theme(. . . , e) ∧
¬(∃x [human(x)] re
ipient(x, e))Observe senten
e (330a) where a nadie `to n-body' is fo
used. Herburgeranalyses it as in (330b).174,175 The senten
e entails that the speaker said thateverything is his or her, but not that this was said to someone. In the latter
ase the senten
e would be 
ontradi
tory, sin
e it expli
itely asserts that thespeaker said this to noone. Exa
tly this is predi
ted by formula (330b), wherere
ipient theta role is not assigned in the restri
tor of eventual quanti�er ∃e.Formula (330
), where the re
ipient is assigned, is 
ontradi
tory, sin
e theba
kground entails that someone is the re
ipient in the event whereas theproposition entails that noone is the re
ipient.(330) a. . . . dijesaid-I bajitosoftly a nadieto quen-body todothat eraeverything mío.was mine`I said softly to nobody that everything was mine.'b. ∃e [agent(I, e) ∧ say(e) ∧ theme(. . . , e)]
¬ (∃x [human(x)] re
ipient(x, e)) ∧agent(I, e) ∧ say(e) ∧ theme(. . . , e)
. * ∃e[agent(I, e) ∧ say(e) ∧ theme(. . . , e) ∧
∃x [human(x)] re
ipient(x, e)]
¬ (∃x [human(x)] re
ipient(x, e)) ∧agent(I, e) ∧ say(e) ∧ theme(. . . , e)Let us 
onsider adjusting formula (330
) by negating the re
ipient thetarole assignment in the ba
kground, so that it is negated just as in the propo-sition. Su
h an adjustment would not be appropriate, sin
e it follows thatthe ba
kground of the senten
e where a negative pronoun is fo
used is notthe same as the ba
kground of the senten
e where a �usual� non-negative DPis fo
used. The ba
kgrounds of su
h senten
es whould be the same, sin
eboth senten
es are used to answer the same question, To who did you softlysay that everything is yours?174For reasons of uniformity, formula (330b) 
ontains some trivial 
hanges, whi
h do notin�uen
e the dis
ussion.175The notation used in Herburger [2000: 26�27, zgled (28)℄ is ambiguous: is is not 
learwhether the negation stemming from n-word nadie s
opes only over one theta role assign-ment or over the whole s
ope of the eventual quanti�er, i.e. whether the meaning of (330a)should be represented by (330b) or (330b). I opt for (330b) be
ause I believe that (i) isin
onsistent with the formula for a senten
e without fo
us, see (329).(i) ∃e [agent(I, e) ∧ say(e) ∧ theme(. . . , e)]

¬ (∃x [human(x)] re
ipient(x, e) ∧ agent(I, e) ∧ say(e) ∧ theme(. . . , e))174



4.5 INTEGRATION OF ATOMIC FORMULASThe above analysis of fo
us in L∗ does not wrongly predi
t that the ba
k-ground of senten
e (326a) on page 172 entail that Janko kissed someone,although the ba
kground subformula assigns the re
ipient theta role. Thewrong predi
tion does not arise be
ause the quanti�er binding the eventualvaruable in the ba
kground subformula is universal, not existential. Theba
kground subformula in (326b) asserts only that every event of Janko kiss-ing someone is the same as the event of Janko kissing Metka, and not thatthere is an event su
h that Janko kisses someone; the ba
kground subformulais merely 
ompatible with su
h situation. In the 
ase that a negative pronounis fo
used the ba
kground subformula in (326b) is true, be
ause no value ofvariables f and x′ satis�es the restri
tor. In the 
ase that a non-negativeDP (e.g. Metko) is fo
used, the ba
kground subformula is true be
ause everyevent f where Janko is kissing x′ is the event where Janko is kissing Metka(and maybe someone else, too).The truth 
onditions for (330a) are therefore represented by formula (331)in L∗.(331) ∃e : (∀f∀x[agent(I, f) ∧ say(f) ∧ theme(. . . , f) ∧re
ipient(x, f)]f ≬ e)agent(I, e) ∧ say(e) ∧ theme(. . . , e) ∧
¬(∃x [human(x)] re
ipient(x, e))Thus, in general, the form of an L∗ formula for a senten
e 
ontainingfo
us is the following. The meaning of the proposition is des
ribed by a
onjun
tion of (
omplex) predi
ates whose argument is the eventual variable

e. One of these 
onjun
ts des
ribes the meaning of the ba
kground. Theform of this 
onjun
t is that of double universal quanti�
ation: the quanti�erover the eventual variable f 
orresponding to the ba
kground event and thequanti�er over the alternative variable z, 
orresponding to the fo
us, sharethe restri
tor and the nu
lear s
ope. The restri
tor 
ontains all the 
onjun
tsof the proposition ex
ept for the 
onjun
t 
orresponding to the fo
us. Thetheta role assignment is present; it asso
iates variables f and z (dire
tly, ifthe whole verbal argument is fo
used, and indire
tly, if only some propersubpart of it is fo
used). Atomi
 formula f ≬ e o

urs in the nu
lear s
opeof the double quanti�er's restri
tor.Formula (331) 
onforms to the uniqueness pattern (332), whi
h is a gener-alization of the de�niteness pattern from �2.2.5. (The type of variables u, u′and v is arbitrary; however, the type of u and u′ must be the same. Formula
φ′ is isomorphi
 to φ, with a possible ex
eption of the 
onjun
t 
ontaining vas a free variable.) We shall see in 
hapter 5 that the uniqueness pattern isuseful for semanti
 analysis of many 
onstru
tions.175



4.5 INTEGRATION OF ATOMIC FORMULAS(332) ∃u : . . . (∀u′(∀v) [φ′(u′)]u′ ≬ u) ∧ φ(u)4.5.3 Head predi
ates and impli
it quanti�ersBased on L∗ formula for senten
es 
ontaining fo
us (I repeat the relevant sen-ten
e and formula in (333) and (334), respe
tively), we assume su
h senten
esto have the LF as in (335). The ba
kground is introdu
es by a spe
ial fun
-tional proje
tion B(a
k)g(round)P. The 
omplement of BgPe 
orresponds tothe proposition. Comparision of (323) on page 171 and (326b) on page 172reveals that the stru
tures of the proposition and the ba
kground are almost
ompletely parallel. This li
enses the ellipsis of the ba
kground [
f. Mer
hant2001℄. It is not ne
essary for a fo
used 
onstituent to 
ontain some spe
ialfeature, e.g. [Fo
us℄.176 We determine the fo
us by 
omparing the proposi-tion and the ba
kground. A 
onstituent of the proposition, whose parallel
orrespondent is the ba
kground is missing, is fo
used.177(333) MoºekMoºek opona²aimitates muflona.mou�on`Moºek is imitating a mouflon.'(334) ∃e : (∀f∀P [imitate(f) ∧ agent(moºek, f) ∧ theme(P, f)] f ≬ e)∧imitate(e)∧agent(moºek, e) ∧ theme(mou�on, e)Double restri
ted quanti�er ∀f∀P o

urs in the ba
kground subformula(∀f∀P [. . . ] f ≬ e) in (334). Its nu
lear s
ope 
ontains atomi
 formula f ≬
e. It follows that the overlap predi
ate (≬) 
orresponds to feature [Bg℄.(Predi
ate ≬ needs two arguments, so [Bg℄ must proje
t twi
e.) Be
ause thedouble quanti�er is universal, this feature should be negative, [Bg(Neg) ℄.This is the �rst time we try to use to 
orresponden
e prin
iples simul-taneously. The head predi
ate ≬ asso
iates the two eventual variables; theposition of the impli
ite quanti�er ∀f∀P must be determined. Comparisionof L∗ formula (334) and LF (335) reveals that both atomi
 formula f ≬ eand double universal quanti�er ∀f∀P o

ur next to fun
tional proje
tion176For 
riti
ism of approa
hes assuming that fo
us 
ontains a spe
ial feature or moves tothe spe
i�er of a spe
ial fun
tional proje
tion see Neeleman and van de Koot [2007℄.177Traditionally, the senten
e is divided into fo
us (foreground) and ba
kground. LF(335) does not follow this view, sin
e it partitions the stru
ture into ba
kground andproposition, and the latter whi
h 
ontains both fo
us and a �repetition� of the ba
kground.The di�eren
e between our proposal and the traditional view should be understood as adi�eren
e between the synta
ti
 and information stru
ture of a senten
e.It is worth emphasizing that not every partition to fo
us and ba
kground partitionsa whole senten
e. When the senten
e 
ontains a sentential topi
 (see �6.2.1), only the
omment is partitioned. 176



4.5 INTEGRATION OF ATOMIC FORMULAS(335) BgPe

BgPfBg AgentPfMoºek VPfVopona²a ThemePfmu�ona
P

AgentPeMoºek VPeVopona²a ThemePemu�ona
BgP. Thus, we must provide a 
orresponden
e prin
iple whi
h states howan atomi
 formula (globally positioned next to BgP) is integrated into L∗formula 
orresponding to BgP, so that the impli
it quanti�ers are positioned
orre
tly (i.e. as required by formula (334)).We will see that LF (335) and L∗ formula (334) 
an be made to 
orrespondto ea
h other only if we adopt X-bar theory with 
omplex heads [Starke 2004℄instead of standard X-bar theory; see � 4.3.3.AgentPe and AgentPf 
orrespond to the proposition and the ba
kground,respe
tively. The proposition, the ba
kground and the atomi
 formula f ≬ emust be integrated in the same L∗ formula based on information in LF. Let us�rst try to a
hieve this using the standard X-bar theory, where AgentPf andAgentPa are 
ombined in two steps: �rst Bg and AgentPe are merged intoBg′, then Bg′ and AgentPf are merged into BgP. (336) o�ers two possibilitieswith respe
t to the position of impli
it quanti�er ∀f (and ∀P , whi
h 
an besafely ignored for now) in (335): BgP or AgentPf . (For 
larity of expositionthe internal stru
ture of AgentPf and AgentPe is suppressed. To be 
on
reteassume that ∃e o

urs in BgP�although it 
ould a
tually o

ur higher.)In whi
h node do we �nd the impli
it quanti�er ∀f? By 
orresponden
eprin
iple 8 it o

urs in the lowest node dominating all the o

urren
es of f .Variable f is surely 
ontained in AgentPf ; it is not entirely 
lear whether ito

urs in fun
tional head Bg. The options are shown in (336a) and (336b),respe
tively.We 
ould argue that head Bg 
ontains variable f , sin
e f is an argumentof the head predi
ate, as depi
ted in (336a). However, by 
orresponden
e177



4.5 INTEGRATION OF ATOMIC FORMULAS(336) a. ∀f →BgP← ∃eAgentPf Bg′Bg
f ≬ e

AgentPeb. BgP← ∃e
∀f →AgentPf Bg′Bg AgentPeprin
iple 6 this would imply that head Bg 
ontains the spine (of f), whi
h isnonsensi
al in the standard minimalism. It would also follow that the impli
itquanti�er ∀f o

urs in node BgP, s
oping over the intermediate proje
tionBg′ and therefore also over AgentPe. This would yield wrong truth 
ondi-tions: the nu
lear s
ope of ∀f would 
ontain the preposition subformula, asshown in (337). If no pair (f, P ) satis�ed the restri
tor of the double quan-ti�er ∀f∀P , the formula would automati
ally be true and the interpretationof the nu
lear s
ope would thus be irrelevant. It follows that (337) would betrue in a situation where Moºek is imitating no (
ontextually relevant) ani-mal, in
luding a mou�on; this predi
tion is obviously wrong, sin
e we judge(333) to be true only if Moºek is imitating a mou�on.(337) ∃e : ∀f∀P [imitate(f) ∧ agent(moºek, f) ∧ theme(P, f)]

f ≬ e ∧ imitate(e) ∧ agent(moºek, e) ∧ theme(mou�on, e)The other option, shown in (336b), is that the impli
it quanti�er ∀fo

urs in AgentPf . However, then it does not dominate head Bg. Sin
e wewant LF to be isomorphi
 to L∗, this means that the overlap predi
ate ≬
annot be within its s
ope at L∗, whi
h 
ontradi
ts formula (323).Thus, using the standard X-bar theory we get stu
k. Conversly, Starke's[2004℄ X-bar theory with 
omplex heads (see �4.3.2), is (more) 
ompatible toout proposal. Using this X-bar theory, we would repla
e (336) with (338).Here, BgPf is a 
omplex head, whi
h proje
ts feature [Bg℄ in spine e. Theimpli
it quanti�er ∀f o

urs in the AgentPf node.(338) BgPe← ∃e

∀f →BgPfBg AgentPf

AgentPe178



4.5 INTEGRATION OF ATOMIC FORMULASLF (338) is more 
ompatible to (334) than (336). First, the 
omplexhead BgPf a
tually 
ontains spine f , so it is not unexpe
ted that f is anargument of the head predi
ate ≬. Se
ond, there is no dilemma with respe
tto the position if the impli
it quanti�er ∀f . In the X-bar theory with 
omplexheads the standard head and spe
i�er 
oin
ide, so variable f in (338) onlyo

urs in the 
omplex head BgP. Thus, the impli
it quanti�er ∀f shouldo

ur in BgPf . Third, it follows that AgentP is not within the s
ope of ∀f ,as required by (334).However, even LF (338) is not 
ompletely isomorphi
 to formula (334).This is shown in (339). (339a) shows what we want to do: 
ombine threesubformulas: the ba
kground subformula, the proposition subformula andthe atomi
 formula of the head predi
ate. Thus, the X-bar theory shouldprovide us with three nodes. X-bar theory with 
omplex heads provides onlytwo nodes, as shown in (339b): a single node 
orresponds to the ba
kgroundsubformula and the atomi
 formula of the head predi
ate. On the other hand,the standard X-bar theory provides three nodes, but they are merged in thewrong order, as shown in (339
).(339) a. requirement of L∗ formula:ba
kground f = e
propositionb. X-bar theory with 
omplex heads provides:ba
kground and f = e proposition
. standard X-bar theory provides:ba
kgrouond

f = e propositionI believe that X-bar theory with 
omplex heads is more appropriate thethe stadard X-bar theory. Although (339a) and (339b) are not isomorphi
,(339b) is at least a homomorphi
 image of (339a): we get (339b) from (339a)by identifying the ba
kground node and the atomi
 formula node. The stan-dard X-bar theory does not enable this: the mapping from (339a) to (339
)is not homomorphi
.We formalize the above 
on
lusions, based upon the analysis of fo
us, inthe following generally appli
able 
orresponden
e prin
iple, whi
h determinesthe lo
al position of the atomi
 formula of a head predi
ate in an L∗ formula.179



4.5 INTEGRATION OF ATOMIC FORMULASCorresponden
e Prin
iple 11 Let formula φ 
orrespond to node X. LetX 
ontain feature [f℄, whi
h is proje
ted from X into fP, i.e. X is a head offP. Let fun
tional proje
tion fP be a part of spine y: fP is a fPy. Let headpredi
ate P 
orrespond to feature [f℄. If fP has a 
omplement, 
all it YP and
all its 
orresponding L∗ formula ψ.Assume that the global position of the atomi
 formula of head predi
ate
P is next to fun
tional proje
tion fPy.178 Further assume that feature [f℄ isalso proje
ted in spines z1, . . . , zk: the atomi
 formula is thus of the form
P (z1, . . . , zk, y).Then L∗ formula (φ|P (z1, . . . , zk, y)) ≀ ψ 
orresponds to LF expression(496), where | and ≀ are 
onne
tives determined by other 
orresponden
e prin-
iples. (A tree-like representation of the formula is given in (497).)179(340) fPyX[f℄ (YP)(341) |

≀

φ P (z1, . . . , zk, y)

ψWe thus assume that in L∗ formula an extra node 
orresponds to theproje
tion of a feature. This node 
ontains the L∗ formula 
orresponding tothe 
omplex head and the atomi
 formula of the head predi
ate. The nodeis then 
ombined with the L∗ formula 
orresponding to the 
omplement.It follows by 
orresponden
e prin
iple 11 that LF (343) will 
orrespond toformula (334) on page 176, here repeated in (342). The impli
it quanti�ersmust be pla
ed in the nodes of the L∗ expression (i.e. tree like (497)).(342) ∃e : (∀f∀P [imitate(f) ∧ agent(moºek, f) ∧ theme(P, f)] f ≬ e)∧imitate(e)∧agent(moºek, e) ∧ theme(mou�on, e)(343)
∀f↓

BgPe← ∃eBgPf

↑f = eBg AgentPf

AgentPe178We will determine the global position of the atomi
 formula with the 
orresponden
eprin
iple 13 on page 187. The working hypothesis of this se
tion is that the atomi
 formulais integrated between some �nal proje
tion and the head of this proje
tion.179The potential absen
e of the 
omplement in (496) is graphi
ally shown by parenthesisaround YP. If the 
omplement is absent, formula φ|P (z1, . . . , zk, y) 
orresponds to fPy .180



4.5 INTEGRATION OF ATOMIC FORMULAS
f only o

urs in ba
kground subformula (φ in (497)) and the atomi
formula of the head predi
ate f ≬ e (P (z1, . . . , zk, y) in (497)), and not inAgentPe (ψ in (497)). Thus, the impli
it quanti�er ∀f is pla
ed in the nodeof L∗ formula 
orresponding to ≀ in (497). We will be sloppy and say that ∀fis pla
ed �between BgPe and BgPf �.180Formula (342) implies that we have to assume that when an impli
itquanti�er is pla
e between two fun
tional proje
tions, the atomi
 formula ofthe head predi
ate and the 
omplex head are 
ontained in the s
ope and therestri
tor of the quanti�er, respe
tively.Next, by 
omparing LF (343) and the 
orresponding L∗ formula (342) we
an state our initial assumption on the global position of atomi
 formulas. I
laim that the atomi
 formula of a head predi
ate must o

ur under the �nalproje
tion (i.e. between the �nal proje
tion and its head) of its feature. (So

f ≬ e in LF (343) o

urs under BgPe.)If we had 
onversely assumed that in LF (343) atomi
 formula f ≬ e o

ursunder the initial proje
tion (BgPf ) of feature [Bg℄, the resulting L∗ formulawould give us wrong truth 
onditions. The impli
it quanti�er ∀f would o

urin BgPf , so the atomi
 formula f ≬ e and the ba
kground subformula wouldo

ur in its restri
tor and s
ope, respe
tively.181 Entailingness propertiesdisagree with su
h stru
ture. The ba
kground subformula would not bewithin the s
ope of a negation, so we would wrongly predi
t that senten
es
ontaining fo
us allow upward entailing, see the dis
ussion in �4.5.2.It is 
lear from (339) that by stating 
orresponden
e prin
iple 11 the as-sumption that the LF�L∗ relation is an isomorphism was violated. However,I emphasize that this small violation is not 
omparable to the violation pre-sented by LF�GQ relation, see �4.2.1. For example, 
on
eptual features aregreatly displa
ed there, 
f. (268b) on page 133 and (270b) on page 134; theLF to L∗ translation simply introdu
es a new node, while the basi
 shape ofthe tree is kept (as mentioned, the mapping from L∗ to is a homomorphism).Furthermore, the introdu
tion of the new node is based upon the synta
ti
information (feature proje
tion), not logi
al features, whi
h are foreign tosyntax.The mapping from (339a) to (339b) is not an isomorphism of hierar
hi
alstru
ture, be
ause it identi�es the ba
kground node and the atomi
 formula180By notation ∀f ↓ and ↑ f ≬ e I wish to show that ∀f and f ≬ e are pla
ed betweenBgPe and BgPf . f ≬ e is graphi
ally lower that ∀f , be
ause it is within its s
ope in L∗formula: BgPf and f ≬ e are the restri
tor and the nu
lear s
ope of ∀f , respe
tively.181We have 
on
luded as early as in �4.2.3 that the (
omplex) head (the spe
i�er, in theterminology of that se
tion) and the 
omplement are the restri
tor and the s
ope of arestri
ted quanti�er, respe
tively. 181



4.5 INTEGRATION OF ATOMIC FORMULASnode. Nevertheless, LF and L∗ expressions 
an be 
onsidered isomorphi
: anL∗ formula 
ontains all the information needed to generate the 
orrespondingLF, and vi
e versa. The hierar
hi
al information of L∗ that gets lost in LF bythe identi�
ation of nodes is supplemented by labeling of synta
ti
 obje
ts:remember that the label simply the proje
ted feature. So (496) is labeled fPsin
e it was built by proje
ting [f℄ (as the last step in the derivation). Theinformation 
ontained in node ≀ in (497) is in LF therefore present as thelabel of the fun
tional proje
tion.4.5.4 Ellipti
 stru
turesA detailed stru
ture of LF 
orresponding to L∗ formula (334) is given in(344).182Podrobna zgradba logi£ne oblike, ki ustreza L∗ formuli (334), je podanav (344).183The head predi
ate of [Bg℄ is the overlap predi
ate ≬. In (344), ≬ as-so
iates two eventual variables, e and f . Thus [Bg℄ is proje
ted twi
e, the
omplement of the �rst and the se
ond proje
tion being the ba
kground andthe proposition, respe
tively. The 
omplements are almost the same, theonly di�eren
e lies in the absen
e of the fo
us in the ba
kground. Alterna-tive variable P 
orresponds to the spine of the fo
us. The impli
it quanti�erover P is not pla
ed between ThemePe and ThemePP , as required by 
orre-sponden
e prin
iples 8 and 11: it is pla
ed between BgPe and Bgf , the sameas the quanti�er over the ba
kground event variable ∀f . I assume this is whatthe fo
al mapping does: it widens the s
ope of the alternative quanti�er tothe whole ba
kground, or, in other words, it pla
es the alternative quanti�erhigher in the stru
ture, to the lowest node 
ontaining the whole ba
kground.The ba
kground (AgentPf ) is unpronoun
ed. So, the senten
es with fo
us
ontain an ellipti
 stru
ture, above BgP. It would �nd it unexpe
ted if someprin
iple of semanti
 interpretation would rely on the presen
e of a 
ertainfun
tional proje
tion, as BgP. I thus assume that the ex
eptional positioning182For reasons of spa
e some predi
ates are abbreviated. The pre
ise position of theatomi
 formulas is shown in the ba
kground only. Sin
e typesetting su
h representationsis di�
ult and time-
onsuming, I will usually use the system used in the propositionalpart of this LF, i.e. the atomi
 formulas will be asso
iated in the �nal proje
tion. Thenotational systems used in the ba
kground and the proposition are meant to be equivalent.183Zaradi prostorske stiske je zapis nekaterih predikatov okraj²an. Natan£en poloºaj vsehatomarnih formul je prikazan le v ozadju. Zaradi zahtevnosti postavitve tako ozna£enihdrevesnikov bomo ve£inoma uporabljali sistem ozna£evanja, uporabljen v propozi
iji, tj.atomarno formulo jedrnega predikata bomo gra�£no postavili v zadnjo proji
irano funk
i-jsko projek
ijo oznake, ki ji jedrni predikat ustreza. Dogovorimo se, da sta sistema oz-na£evanja, ki ju v (344) uporabljamo v ozadju in propozi
iji, ekvivalentna.182



4.5 INTEGRATION OF ATOMIC FORMULAS(344)
∀f∀P↓

BgPe← ∃e

BgPf

↑f = eBg(Neg) AgentPfMoºek↑ag.(m, f) VPfVopona²a↑im.(f) ThemePe

←th.(P, f)ThemePPTheme mu�ona

AgentPe← agent(moºek, e)Moºek VPe← imitate(e)Vopona²a ThemePe← theme(P ′, e)ThemePP ′Theme mu�ona
of the quanti�er des
ribed above is not limited to fo
using, i.e. to the ellipsisof BgP, but take it to be a generally appli
able prin
iple.Corresponden
e Prin
iple 12 Let XP and YP in (345) be isomorphi
modulo ZP, i.e. they would be truly isomorphi
 if YP would also 
ontainZP, in the position, parallel to the position of ZP in XP. Then fPx is anellipti
 stru
ture.184,185Assume that variable w 
orresponds to the spine in YP in the positionparallel to the position of ZP in YP. Then the impli
it quanti�er Q over wis positioned between fPx and fPy.186(345)

Qw↓
fPxfPyf YPy. . . ZPw. . . XPx. . . ZPz . . .184For dis
ussion on phonologi
al realization of ellipti
 stru
tures see �6.4.185Of 
ourse we also assume that fPx is an ellipti
 stru
ture if XP and YP are trulyisomorphi
.186The type of quanti�er Q, ∃ or ∀, is determined by the 
orresponden
e prin
iple 10and thus depends on the polarity of feature [f℄.183



4.5 INTEGRATION OF ATOMIC FORMULASUsually it is assumed that one of 
onditions on ellipsis is stru
utral andsemanti
 identity of the elided and realized 
onstituent. In our theory thismeans that we have to require the following two things to be the same (i) theLFs of the elided and realized 
onstituent and (ii) the 
on
eptual features,whi
h the lexi
on asso
iates to the parallel positions in these 
onstituents.(This implies that a synta
ti
 stru
ture is not ellipti
 per se; ellipsis onlyapplies when the lexi
on ki
ks in.) (344) satis�es this 
ondition.1874.5.5 The numeri
al spineThis se
tion deals with the question how the argument slots of predi
ate #are �lled. Also, the 
orresponden
e prin
iple determining the global positionof an atomi
 formula is given.The analysis will use the 
on
lusion from �3.1.4 that φ-phrases are ex
ep-tional with respe
t to the fseq generalization: they are exempted from fseqand 
an appear anywhere in the extended proje
tion.In the thesis I only deal with φ-feature number. I asso
iate it with nu-meri
al variables of L∗. These are spe
ial with respe
t to other (substantive)variables, sin
e they are not plural. In this se
tion I will argue that just asthere are spines 
orresponding to substantive variables, there are also (nu-meri
al) spines 
orresponding to numeri
al variables. I suggest that the ob-servation about the free distribution of φ-phrases is re�e
ted in the followingproperty of the numeri
al spine: it 
an interrupt any other spine/extendedproje
tion.Formally, if <F1, . . . , Fi, G1, . . . , Gj> is a legitimate extended proje
tion,then <F1, . . . , Fi, N1, . . . , Nk, G1, . . . , Gj> is also legitimate in general,where <N1, . . . , Nk> is a numeri
al spine. I assume that the list of positionswhere an extended proje
tion may be interrupted is language-spe
i�
.Let us now turn to the question how the argument slots of # are �lled.One of its arguments is a numeri
al variable (n), the other a substantivevariable of an arbitrary type (x). Atomi
 formula #(n, x) is true if thenumber of members in the group x is exa
tly n.187If we wanted to verify the validity of the given 
orresponden
e prin
iple, we wouldhave to study ellipti
 stru
tures in general, and 
ompare the above suggestion to otherapproa
hes to ellipsis and related phenomena. Unfortunately, this falls out of s
ope ofthe thesis: we only deal with ellipti
 stru
tures asso
iated to de�nite determiners, andsuperlative and 
omparative stru
tures. Corresponden
e prin
iple 12 is only used in the
ase of 
omparative and superlative stru
tures with relative reading, whi
h I assume to bea
tually asso
uated to fo
us. Thus, the general validity of the proposed prin
iple 
annotbe veri�ed using those examples. The same goes for the preliminary analysis of sententialtopi
 in �6.2.1. 184



4.5 INTEGRATION OF ATOMIC FORMULASI 
laim that # 
orresponds to some feature realized by 
ardinal numerals.It is easy to see that these determine the size of a group of individuals, (346)�(347).(346) a. Trijethree fantjeboys igrajoplay nogomet.football`Three boys are playing football.'b. ∃x [boy(x) ∧#(3, x)] play-football(x)There is a group of individuals x, whose members are boys and whose sizeis 3. The members of x are playing football.(347) a. PeterPeter vidisees natankoexa
tly enoone zvezdo.star.`Peter sees exa
tly one star.'b. ∃y [star(y) ∧#(1, y)] see(peter, y)There is a group of individuals y, whose members are start and whose sizeis 1. Peter sees the members of y.I assume that a 
ardinal numeral is a (
omplex) head of fun
tional proje
-tion N(ume)ralP belonging to the nominal spine, and that, by 
orresponden
eprin
iple 7, head predi
ate # is asso
iated to feature [Nral℄.Sin
e L∗ has no individual 
onstants, the numeri
al argument of # mustbe a variable, too: a numeri
al variable, usually written as n. Therefore,formulas (346b) and (347b) are not really formulas of L∗: in L∗, the meaningof (346) is represented with formula (348).(348) ∃x [(∃n [3(n)]#(n, x)) ∧ boy(x)] play-football(x)There is a group of individuals x su
h that there is a number n whi
h is 3, thatthe size of x is n and that all members of x are boys. The members of x areplaying football.The internal stru
ture of DP 
orresponding to the restri
tor of quanti�er
∃x in formula (348) is given in (349).(349) [A trije℄ fantje-nom.pl.
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4.5 INTEGRATION OF ATOMIC FORMULAS`three boys' DPD . . .
∃n↓

NralPxNralPn

↑#(n, x)Nral Antrije NPxfantjeTrije `three' is an adje
tival 
ardinal numeral (see �2.1.1). It is usuallyassumed that adje
tives are (in the terminology of the standard X-bar theory)spe
i�ers of 
ertain fun
tional proje
tions (or adjun
ts of these proje
tions),and not heads. The 
ardinal numeral trije in (349) is a 
omplex head of NralPin the nominal spine, so LF (349) is 
ompatible with the usual assumption.In formula (348) a numeri
al variable was used, so LF (349) 
ontains anumeri
al spine. Formula (348) 
ontains predi
ate 3, whose argument is anumeri
al variable: atomi
 formula 3(n) is true i� n equals 3. Predi
ate 3is 
omparable to lexi
al predi
ates su
h as piggy, eat, et
. It is a one-pla
epredi
ate (but see �4.5.1) and it belongs to a lexi
al 
ategory (adje
tive).Somewhat surprisingly, it follows that 3 is a 
on
eptual feature and that,a

ording to the de�nition in �2.1.1, 
ardinal numerals are not determinersat all!So, the lexi
al item of the 
ardinal numeral tri `three' is the triple {π, λ, γ},where π is its phonologi
al representation /tri/, γ is its 
onteptual represen-tation 3 and λ is its synta
ti
 representation 
ontaining (at least) feature[Nral℄ and 
ategorial feature [A℄. (Cardinal numeral tri realizes NralP withan AP 
omplement.)Until now, the se
ond argument slot of a two-pla
e head predi
ate wasalways �lled by means of a se
ond proje
tion of the feature, i.e. by the pro-je
tion from a 
omplex head (as e.g. [Bg℄ in (344) on page 183, whi
h isproje
ted from BgPf into BgPe). Another option exists: the simple head
an proje
t again, yielding movement.The nominal 
ardinal numerals will be analyzed be movement of simplehead Nral. We assume that the numeri
al spine interrupts the nominal one,and that LF (350) 
orresponds to a DP with nominal 
ardinal numeral.
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4.5 INTEGRATION OF ATOMIC FORMULAS(350) [N pet℄ fantov-gen.pl`�ve boys' NralPnNral NPnNpet #(x, n)↓
NralPx(Nral) NPxfantovIn (350) the arguments slots of # are �lled in the reverse order withrespe
t to (349). So, in (349) [Nral℄ is �rst proje
ted in the numeri
al spine

n and next (from the 
omplex head) into a nominal spine x. In (350), [Nral℄is �rst proje
ted in the nominal spine x, and next (by movement) in thenumeri
al spine n. This is 
onsistent with 
orresponden
e prin
iple 7, wherewe have emphasized that proje
tion/argument assignment order is not �xed.As mentioned, until now the se
ond argument was always provided bya se
ond proje
tion, i.e. proje
tion from a 
omplex head. The truth 
ondi-tions asso
iated to (344) on page 183 for
ed us to assume that the globalposition of an atomi
 formula is next to the se
ond, �nal proje
tion. Whenwe try to determine the global position of atomi
 formula #(x, n) in LF(350), a problem arises, be
ause [Nral℄ has two �nal proje
tions, NralPx andNralPy. Should the atomi
 formula #(x, n) be pla
ed under NralPx (in the�base-generated� position) or under NralPn (in the �derived� position)? Theanalysis of 
ardinal numerals o�ers no answer to this question.I 
laim that we should opt for the lower position, NralPx, and I will argueso in 
hapter 5, when dis
ussing 
omparative and superlative stru
tures.Here, I simply stipulate the 
orresponden
e prin
iple whi
h will be used inthese analysis.Corresponden
e Prin
iple 13 The atomi
 formula of the head predi
ateof some feature is integrated between the lowest �nal proje
tion of the featureand the head of this proje
tion.L∗ formula (351) 
orresponding to LF of a nominal 
ardinal numeral(350) di�ers from L∗ formula (348) 
orresponding to LF of an adje
tival
ardinal numeral (349). The 
hief di�eren
e lies in the s
ope of the existentialquanti�er over n: in (351)/(350) it s
opes over NP, whereas in (348)/(349)it does not. The truth 
onditions of both formulas are the same.187



4.5 INTEGRATION OF ATOMIC FORMULAS(351) ∃x [∃n : 5(n) ∧#(n, x) ∧ boy(x)] play-football(x)There is a group of individuals x su
h that there is a number n su
h that n isequal to �ve, the number of x's members is n and the members of x are boys.The members of x are playing football.(351) does not spe
ify what is the restri
tor of quanti�er ∃n. 5(n) 
an-not form the restri
tor, sin
e NPn is not the highest proje
tion in spine n;the same goes for #(x, n) be
ause we have assumed that it is pla
es underthe lowest �nal proje
tion. I assume that grammati
al number forms therestri
tor, see �6.5.1.(349) and (350) yield the 
orre
t meaning. What about their syntax, isit appropriate? Ionin and Matushansky [2006℄ 
riti
ize the approa
hes intro-du
ing a spe
ial fun
tional proje
tion asso
iated with number. The 
riti
ismimpa
ts both the approa
hes 
laiming that (nominal) 
ardinal numerals arethe heads of this proje
tion, and the approa
hes 
laiming that they are itsspe
i�ers. I argue that our proposal es
apes the 
riti
ism. On one hand,we do not assume that nominal 
ardinal numerals are heads 
omplex heads(i.e. spe
i�ers). On the other hand, in our analysis the 
ardinal numeral is ahead, but it is the head of an NP (in the sense of NP as a proje
tion of headN), not the head of NralP. The 
riti
ism only applies to su
h analysis: theauthors emphasize that they are unable to deal with 
omplex numerals (ase.g. twohundred or twenty-one).189The authors suggest their own approa
h, whi
h is super�
ially190 thesame as ours: synta
ti
ally, 
ardinal numerals are lexi
al heads (N/A fornominal/adje
tival 
ardinal numerals); semanti
ally, they are operators. Thegeneration of 
ardinal numerals is implemented re
ursively: to DP two hun-dred books, LF (352) is attributed.(352) NPN0two NPN0hundred NPbooks189In �6.2.2 a rough analysis of 
oordination is provided. If the assumption of Ionin andMatushansky [2006℄ that the 
omplement of all 
oordinated 
ardinal numerals is the sameNP (whi
h is elided, ex
ept in the 
ase of the last numeral) is adopted, the analysis 
anbe also applied to the 
oordinated 
ardinal numerals.190They must provide the semanti
s of 
ardinal numerals separately, whi
h is unne
essaryin our theory. 188



4.5 INTEGRATION OF ATOMIC FORMULASTheir idea about re
ursion is dire
tly usable in our theory. Let every
ardinal numeral 
orrespond to its own numeri
al spine. Next, we asso
iatethese spines with predi
ate #. We get formula (353) and LF (354). (Theformalization of spine-interrupting in the beginning of this se
tion allows formultiple interrupting.)(353) ∃x [∃n [2(n)]∃m [#(m,n)] #(x,m) ∧ 100(m) ∧ book(x)]There is a group of individuals x su
h that the following is true. There is a number
n, whi
h is 2, su
h that the following is true. There is a group of numbers m ofthe size n, su
h that the following is true. The size of the group x is m, everymember of m is the number 100 and the members of x are books.(354) NralPnNral1 NPnNtwo NralPmt1 NralPmNral2 NPmNhundred NralPxt2 NPxbooksThe analysis of 
omplex 
ardinal numerals for
es us to 
hange our opinionon the status of numeri
al variables. We have assumed that this is the onlytype of variables whi
h is not plural. However, if they are to be used inthe substantive argument of predi
ate #, as above, they should be. Be
ause
omplex 
ardinal numerals will not be further dis
ussed, I leave the formalimplementation of this adjustment to further resear
h.∗

∗During the preparation of the English version of the thesis I have dis
overed thatformula (353) a
tually does not yield the 
orre
t truth 
onditions, unless some additionalassumptions about predi
ate # are adopted.The problem is that the formula is true also if there are, for example, only 100 books.It requires that there are two obje
ts, whi
h are number `100,' and that for ea
h of theseobje
ts there are 100 obje
ts, whi
h are books. However, nothing prohibits these 100books to be the same for both of numbers `100', thus yielding a total of 100 books.The problem 
an be resolved by an additional requirement on the interpretation of189



4.5 INTEGRATION OF ATOMIC FORMULASpredi
ate #. Let us require that the relation R denoted by #, is a 
ategorizing relation(with respe
t to the substantive (i.e. the not ne
essarily numeri
al) argument): if R(m, a)and R(n, a), where m,n are positive integers and a is some individual, then m = n; justimagine sun rays emerging from the number and going to the obje
ts. This for
es the twosets of books from the previous paragraph, the books from ea
h set being asso
iated withsome value of variable m (i.e. with some number `100'), to be disjoint, thus yielding the
orre
t reading of DP two hundred books.At �rst sight, this appears a terrible 
ompli
ation of the theory, all for a single predi
ate.However, let's see what happens if we assume the 
ategorizing requirement in general:assume that all head predi
ates (but ≬; si
) denote 
ategorizing fun
tions. We immediatelyhit the problem with theta roles. Themati
 relations 
an generally relate any number ofevents with any number of individuals, i.e. a group of individuals 
an bear a parti
ulartheta role of a group of events, as perhaps happens in We moved �ve times in a row. Thus,themati
 relations are not 
ategorizing.However, there's a tri
k we 
an pull. Let us introdu
e a new type of obje
t, 
all it aparti
ipant, and use it as an intermediary between individuals and events. Parti
ipantsare build from individuals: introdu
e a new two-pla
e relation(/head predi
ate/feature)Part(i
ipant); a parti
ipant p �
onsists� of all individuals a it is related to by Part(p, a),and assume it is 
ategorizing in the individual argument. Theta roles are assigned toparti
ipants: θ(p, e), and take θ to be 
ategorizing in the event argument. The net ef-fe
t is that individuals are asso
iated theta roles (via the 
omposite relation), but the
ategorization requirement is not violated.This would still be just an ugly tri
k�if there was no (abstra
t) 
ase. But I 
annotsuppress the hun
h that the above-de�ned parti
ipants are a
tually instan
es of 
ase, soI believe that this tri
k 
ould provide a semanti
 motivation for the existen
e of 
ase,without a
tually giving to the 
ases a semanti
 value on par with the semanti
 values ofother fun
tional proje
tions. But mu
h work remains to be done. . .Another part of the synta
ti
 theory where the 
ategorization requirement might turnout useful is Binding Theory, spe
i�
ally Prin
iple C. The 
ategorization requirement
annot be taken as a synta
ti
 prin
iple, but as an interpretive (CI?) one. As su
h,it is possible to imagine that it holds �globally�: even if there are two o

uren
es ofsome predi
ate (i.e. feature) in the syntax, they denote the same relation. Thus, the
ategorizing requirement 
ould make their interpretations dependent. Spe
i�
ally, takeroot from � 4.5.1. It obviously 
annot be 
ategorizing in its 
on
eptual argument; itshould thus be 
ategorizing in the substantive one. This predi
ts that the same individual
annot be 
hara
terized by to 
on
epts, i.e. that I 
annot be both a student and a dan
er.In this form, the requirement turn out to be too strong, of 
ourse, but imagine that it
ould be restri
ted to apply only under 
-
ommand. Then, I believe, the Prin
iple C wouldemerge.(Let me mention a point 
on
erning adje
tival modi�
ation. The 
ategorizing require-ment does not prohibit a real-world obje
t from being both a box and red. It only prohibitsour mental representations of them to be su
h. This is not problemati
, however, sin
e, aswe will argue in �5.2.1, a proper semanti
 representation of a red box does not assert thatthere is something whi
h is a box and is red; it asserts there is something (an individual
x) whi
h is box, and something (a property p) whi
h is redness, and these are related (bysome relation: Property, or maybe Color).)
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4.6 CONCLUSION4.6 Con
lusionThe theory developed in this 
hapter deals with the quanti�
ational aspe
tsof semanti
 interpretation of LF under the assumption that FL is modular.We have stated the 
orresponden
e prin
iples (
olle
ted in appendix A),whi
h asso
iate an LF expression λ to the formula φ of language L∗ repre-senting the appropriate truth 
onditions of a senten
e having LF λ.Our expe
tations about the 
ontent of 
orresponden
e prin
iples, men-tioned in the introdu
tion to �4.2, are (only) partially ful�lled. The 
orre-sponden
e prin
iples expli
ate the LF�L∗ isomorphism∗ (variables are spines,features are predi
ates, predi
ation is proje
tion, negative operator is the po-larity of a feature; the prin
iple determining the position of an atomi
 formulain a 
onstituent 
ontaining all the predi
ate's arguments, is more 
omplex);however, a �
omputational� aspe
t of the 
orresponden
e prin
iples exists.It seems that they partially state the properties of the system of the mind(maybe a subsystem of CI) responsible for 
omputing the quanti�
ationalstru
ture of linguisti
 expressions.In the 
ourse of development of our theory we have used the following(results of) existing semanti
 and synta
ti
 theories: (i) the results of GQtheory and theorems proven in �ivanovi¢ [2002℄, whi
h translate these resultsfrom assertions about model-theoreti
 properties of determiners into asser-tions about formal properties of L∗ formulas; (ii) the assumption about themodularity of FL, instantiated in some aspe
ts of Starke's work (nanosyntax,X-bar theory with 
omplex heads); (iii) event semanti
s and its appli
ationto analysis of fo
us from Herburger [2000℄.The empiri
al data dire
tly used in the 
ourse of development, are s
ar
e,and 
ontain senten
es with (i) inde�nite determiners, (ii) universal determin-ers, (iii) 
ardinal numerals, (iv) English superlative determiner most, and (v)fo
us. (Spe
i�
ally, data on de�nite determiners, superlative 
onstru
tions(ex
ept for most) and 
omparative 
onstru
tions was not used; I deal withthis data in 
hapter 5.191 The poverty of used empiri
al data is methodolog-i
ally desired: every further su

essful appli
ation of the developed theoryshows that it has enough expressive power to deal with new data, thereby
on�rming the theory.191Also, the used data on universal determiners was very s
ar
e. In �5.2.3 we deal withuniversal determiners in more detail.
∗A
tually, it is an endomorphism, i.e. an isomorphism between LF and a sub
lass ofL∗ formulas. While LF→L∗ mapping is inje
tive (i.e. it is never many-to-one), not everyL∗ formula 
orresponds to some LF (formulas using unrestri
ted quanti�
ation don't, aswell as formulas where the s
ope of some quanti�er too high). Thus,191



Chapter 5Quanti�
ational stru
tures in L∗theoryThis 
hapter provides the LF/L∗ representations of 
ertain quanti�
ationalstru
tures, mostly dealing with 
omparative and superlative stru
tures. In
hapter 2, L∗ formulas for the two readings (majority and plurality) of su-perlative determiner (SD) were given. We have seen that the �rst one resem-bles the formula for the de�nite determiner (DD). Both formulas 
orrespondto the pattern we have 
alled the de�niteness pattern. In �4.5.2 the de�-niteness pattern was generalized to the uniqueness pattern. In this 
hapterwe will see that the latter is useful in the analysis of all 
omparative andsuperlative stru
tures, and even beyond that.The 
hapter is organized as follows. The de�niteness pattern is the sim-plest manifestation of the uniqueness pattern, so it is the �rst we dis
uss, in�5.1. In �4.5.5 we have argued that a numeri
al spine 
an interrupt a nominalspine; in �5.2 we shall argue that it 
an also interrupt a verbal spine. Thisresult will be used in the semanti
 de
omposition of superlative and 
ompar-ative stru
tures 
ontaining fo
us. So, in �5.3 the plurality SDs are analyzed,in �5.4 superlative adje
tives are dis
ussed, and in �5.5 we deal with 
om-parative stru
tures in general. �5.6 dis
usses negative (gradable) adje
tives.�5.7 uses the uniqueness pattern for the analysis of sentential negation. �5.8
on
ludes the 
hapter.In this 
hapter we stop �glossing� the formulas in English. I believe someformulas we will en
ounter are simply too lengthy to bene�t from the gloss.In the examples in this 
hapter the DP under dis
ussion is usually anagent and a subje
t. However, our theory is not limited to su
h 
ases. Pred-i
ate agent in L∗ formulas and fun
tional proje
tion AgentP in LF 
an berepla
ed by any other theta predi
ate/proje
tion, e.g. predi
ate theme and192



5.1 THE DEFINITENESS PATTERNfun
tional proje
tion ThemeP. The fa
t that a DP is a subje
t (pretheoreti-
all) means that it is nominative, has a wide s
ope generally, and is able tobind re�exives. All this is unimportant as far as L∗ theory is 
on
erned: DPshaving various synta
ti
 fun
tions are analyzed the same.5.1 The de�niteness patternIn this se
tion we will derive LF and L∗ formula for senten
es 
ontaining aDD or a majority SD. We have argued in �2.2.5 that these (L∗) stru
tures
onform to the de�niteness pattern. In this se
tion we will argue that thede�niteness pattern is a re�e
tion of the presen
e of a fun
tional proje
tionDefP in the nominal spine. Languages whi
h do not li
ense the de�nitenesspattern are therefore languages not li
ensing DefP in the nominal spine.In �5.1.1 and 5.1.2 we dis
uss DDs and majority SDs, respe
tively.5.1.1 The de�nite determinerIn �2.2.2 we provided Russellian-like truth-
onditions for English senten
es
ontaining DD the. L∗ formula the 
losest to the original Russell's notationis repeated in (355). (Modernized Russell's and L∗ notation are super�
iallythe same. The interpretations di�er, however, sin
e L∗ variables are plural.(355b) is also usable when the 
omplement of the is plural.)(355) a. The S Vs / The Ss V.b. ∃x : S(x) ∧ V (x) ∧ (∀y : S(y)⇒ y ≬ x)Sin
e in L∗ theory formulas 
orrespong to LF expressions, the pre
ise formof a formula matters a lot. In general, this is not the 
ase in semanti
s. Soit is usually impli
itly assumed that Russell suggested (356) as the analysisof the.(356) ∃x : (S(x) ∧ (∀y : S(y)⇒ y ≬ x)) ∧ V (x)We have argued in �4.2.2 that all truth-
onditions should be written with-out using unrestri
ted quanti�ers. In the restri
ted notation the di�eren
ebetween (355b) and (356) translates to the question whether the uniqueness
ondition (∀y : S(y) ⇒ y ≬ x, in restri
ted notation ∀y [S(y)] y ≬ x) belongsinto the restri
tor (357) or the s
ope (358) of ∃x.(357) ∃x [S(x) ∧ ∀y [S(y)] y ≬ x]V (x)(358) ∃x [S(x)] (∀y [S(y)] y ≬ x) ∧ V (x)193



5.1 THE DEFINITENESS PATTERNSin
e two variables (x and y) have been used in the L∗ formula, the 
or-responding LF has to 
ontain two spines, by 
orresponden
e prin
iple 6: onefor x and one for y. (Denote these spines by xP and yP.) In the unique-ness 
ondition, variables x and y are related by the overlap predi
ate ≬. By
orresponden
e prin
iple 7 this predi
ate is a head predi
ate of some fun
-tional proje
tion. Let us 
all this proje
tion de�niteness phrase (DefP)�aswe shall see, its presen
e gives us the truth 
onditions, spe
i�
 for the Rus-sellian analysis of de�nite determiners. Sin
e x and y are arguments of atwo-pla
e predi
ate ≬, by 
orresponden
e prin
iple 7 feature [Def℄ had to beproje
ted twi
e, on
e into spine x and on
e into spine y. If the �rst proje
-tion was into y, yP is 
ontained in xP; otherwise vi
e versa. The questionwhether the uniqueness 
ondition is a part of the restri
tor of ∃x, is thereforeequivalent to the question whether yP is 
ontained in xP.
V (x) is nothing but a shorthand for V (e)∧ vr²ile
(x, e), see �2.2.1. Vari-ables x and e are related by predi
ate agent. Therefore, xP is a 
omplexhead of fun
tional proje
tion AgentP in verbal spine e and as su
h 
annotbe 
ontained in yP. (So, xP is the DP the S.) Feature [Def℄ is �rst proje
tedinto y and then into x. So predi
ate ≬ o

urs within xP, and the uniqueness
ondition o

urs in the resti
tor of ∃x, as in (357).What is the internal stru
ture of the restri
tor? Atomi
 formula S(x)
annot o

ur within the s
ope of ∀y, be
ause formula (359) does not givethe 
orre
t truth 
onditions for (355a). For example, it is true in a situationwhere there are no Ss, if only there is a V. (If there is no S, then anything istrue for every y, whi
h is an S.)(359) ∃x [∀y [S(y)] y ≬ x ∧ S(x)]V (x)Suppose that the impli
it quanti�er ∀y o

urs in some fun
tional pro-je
tion FP in spine x. Be
ause S(x) may not be in the s
ope of ∀y, NP
orresponding to S(x) may not be 
ontained in FP, unlike what is shown in(360).(360) * xPFP← ∀yNPHowever, the NP-layer of the nominal extended proje
tion (
ontainingthe noun, adje
tival modi�ers and relative 
lauses) is its lowest part [Cinque1994℄, so NP is surely base-generated below FP. A movement of NP to aposition above FP should o

ur. From a semanti
 viewpoint, this shouldbe phrasal movement, sin
e not only noun, but also adje
tival modi�ers and194



5.1 THE DEFINITENESS PATTERNrelative 
lauses should move out of s
ope of ∀y; however, it is usually assumedthat noun undergoes head movement DP-internally. (For details see Cinque[1994℄; an argument against phrasal movement is presented in Brugè [2002℄.)Therefore, the original assumption that the impli
it quanti�er ∀y o
-
urs within FP, belonging to the nominal spine, is therefore wrong. Lu
kily,adopting truth 
onditions in (357) does not require assuming that ∀y o

ursin this position. This would be ne
essary only if the position of yP as a
omplex head would be derived, i.e. if yP would move into its position fromsome lower position, say a position of a 
omplex head of some fun
tionalproje
tion GP. In su
h event, FP would be the lowest node 
ontaining allo

uren
es of y, so, by 
orresponden
e prin
iple 8, the impli
it quanti�er ∀ywould o

ur there.(361) xPFPyP . . .GP(yP)Furthermore, a

ording to (361), variables x and y are related by twopredi
ates. However, in (357) / (359) the only predi
ate linking x and y isthe overlap predi
ate ≬. Truth 
onditions therefore tell us that yP 
ouldn'tundergo the movement shown in (361). yP proje
ts only one feature intospine x: feature [Def℄, as shown in (362).We therefore suggest (362) as LF stru
ture for DD. (362) also showssome of the yP's internal stru
ture: we assume that it 
ontains fun
tionalproje
tion DefP and noun phrase NP below DefP (as standardly assumed).(362) xP
∀y↓

DefPxDefPy

↑y ≬ xDef(Neg) NPy
S(y)

NPx
S(x)In an L∗ formula, S(x) and S(y) 
orrespond to NPx and NPy, respe
-tively. Atomi
 formula y ≬ x with head predi
ate ≬ and formula S(y) 
ontain195



5.1 THE DEFINITENESS PATTERNo

uren
es of y, so ∀y o

urs in some higher position. The subformulas 
or-responding to DefPx and NPx do not 
ontain o

uren
es of y, so ∀y mustimmediately dominate S(y) and y ≬ x. It follows that ∀y o

urs betweenDefPx and DefPy, and thus does not s
ope over S(x), as required by thetruth 
onditions in (357).Finally, we have to explain the type of the quanti�er over y: whi
h as-pe
t of LF 
auses it to be a universal and not existential quanti�er. By
orresponden
e prin
iple 10 S(y) is within the s
ope of a negation. Thus,DefP plays a double role: it introdu
es both the overlap predi
ate and thenegation operator (negating DefPy). By 
orresponden
e prin
iple 9 [Def℄ isa negative feature, [Def(Neg) ℄.I leave a detailed investigation of plural de�nite phrases (e.g. the boys)and de�nite phrases 
ontaining a 
ardinal numeral (e.g. the �ve boys) tofurther resear
h.The phonologi
al realizationIt seems reasonable to assume that English DD the is a phonologi
al realiza-tion of feature [Def℄.192(362) 
ontains to NPs (NPx in NPy). Overtly, however, only one NPappears. Thus, (362) is an ellipti
al stru
ture. By a 
ommon assumption onellipti
al stru
tures, NPx and NPy are isomorphi
.Could it happen that NPy would get phonologi
ally realized? All phono-logi
ally realized NPs must have (abstra
t) 
ase (probably in order to a
hievemorphologi
al integrity; 
.f. also with so-
alled Case Filter in the Governmentand Binding Theory [Golden 2001: 78℄). I believe that NPy is unable to get
ase, i.e. move into some appropriate fun
tional proje
tion,193 so (362) mustbe an ellipti
al stru
ture. It follows that it has to 
ontain the same 
on
ep-tual features as NPx, see �4.5.4. Thus, in formulas for DD, as (355b), atomi
formula S(y) 
annot be repla
ed by some atomi
 formula with some otherpredi
ate but S.192DDs may additionally realize other features (
ross-linguisti
 variation in the distribu-tion of DDs is probably a 
onsequen
e of this fa
t). Spe
i�
ally, Ihsane and Puskás [2001℄
laim that English the 
ontains feature [Spe
i�
℄, related to topi
alization.193Corresponden
e prin
iple 7 puts 
ertain 
onditions on movement, whi
h are not ex-plored in the thesis. Thus it might be the 
ase that the theory has something to say aboutwhy NPy 
annot get 
ase, my guess being that this is a 
onsequen
e of either it beingemdedded too deeply or [Def℄ having a negative value.
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5.1 THE DEFINITENESS PATTERN5.1.2 The majority reading of a superlative determinerIn �2.2.5 we have shown that the only di�eren
e between the formulas forthe (363a)/(364a) and most (363b)/(364b) is that the formula for most ad-ditionally 
onstrains the size of groups x and y: it requires their sizes to bethe same.(363) in unrestri
ted notationa. the: ∃x : S(x) ∧ V (x) ∧ (∀y : S(y)⇒ y ≬ x)b. most: ∃n : ∃x : S(x) ∧ quant(n, x) ∧ V (x) ∧
(∀y : ¬(S(y) ∧ quant(n, y)) ∨ y ≬ x)(364) in restri
ted notationa. the: ∃x [S(x) ∧ (∀y [S(y)] y ≬ x)]V (x)b. most: ∃n : ∃x[S(x) ∧ quant(n, x) ∧
(∀y [S(y) ∧ quant(n, y)] y ≬ x)]V (x)The similarity of L∗ formulas implies the similarity of LFs, therefore we
an use LF for the, (362), as a base for the analysis of most. In formula formost we use predi
ate #, whi
h is head predi
ate of NralP. Therefore, LFfor most should also 
ontain NralP.We have to �gure out the relative order of DefP and NralP in the nom-inal fseq: DefP > NralP or NralP > DefP? LF (362) for the is an ellipti
alstru
ture, so LF for most is an ellipti
al stru
ture, too. In formula (364b)predi
ate # o

urs twi
e, so LF for most should 
ontain two heads Nral. Wehave assumed that most realizes features [Def℄ and [Nral℄: sin
e in LF formost feature [Nral℄ o

urs twi
e, while the word most realizing is obviouslypronoun
ed only on
e, one o

uren
e of [Nral℄ is elided. In (362) the 
om-plement of DefPy was elided. I therefore assume that NralPy is 
ontainedwithing the 
omplement of DefPy . This implies the ordering DefP > NralP.Only one numeri
al variable, n, o

urs in formula (364b). It followsthat (both) [Nral℄ features are �rst proje
ted into a nominal spine (into twodi�erent nominal spines). If this was not the 
ase, LF (365) would result:we would get two numeri
al spines, 
orresponding to two di�erent numeri
alvariables. (It would be impossible to relate the two variables by some headpredi
ate: node NralPm does not 
-
ommand NralPn, or vi
e versa, so thepositions 
annot be related by movement.)Thus, proje
tions NralPx and NralPy have simple heads. So, where dothe head predi
ates # get their numeri
al argument? I assume that�asin �4.5.5�the numeri
al spine n 
an interrupt the nominal spine x. Simpleheads Nral proje
t again (i.e. they move) into spine n, (366). This guaranteesthat the numeri
al argument of both o

uren
es of # is the same.197



5.1 THE DEFINITENESS PATTERN(365) * DefPxDefPyDef NralPyNralPnNral . . . NPy

NralPxNralPmNral . . . NPx

(366) NralPnNral1 NralPnNral2 DefPxDefPyDef NralPyt1 NPy

NralPxt2 NPx(367) is the LF of the whole senten
e 
ontainingmost. Positions and typesof impli
it quanti�ers (
orresponden
e prin
iples 8 and 10) and positions ofatomi
 formulas (
orresponden
e prin
iple 11) are shown.Quanti�er over x o

urs in TP, by 
orresponden
e prin
iple 8. x in therestri
tor is not within the s
ope of negation, so the quanti�er is existen-tial, ∃x. Be
ause NPx does not 
ontain any o

uren
es of y, quanti�er over
y o

urs between DefPx and DefPy , by 
orresponden
e prin
iple 11. Thequanti�er is universal, sin
e DefPx introdu
es the negation operator negat-ing DePy . The head predi
ate of Def is the overlap predi
ate ≬, whi
h is notwithin the s
ope of negation, by 
orresponden
e prin
iple 11.The markings in (367) make it 
lear that LF (367) 
orresponds to for-mula (368). This formula is equivalent to (364b) (their forms are minimallydi�erent: the distribution of 
onjun
ts is di�erent; the s
opes of quanti�ers
∃x and ∃n are reversed).(368) ∃x [∃n : (∀y [S(y) ∧ quant(y, n)] y ≬ x) ∧ quant(x, n) ∧ S(x)]V (x)198



5.1 THE DEFINITENESS PATTERN(367) TP← ∃xDPxD . . .NralPn← ∃nNral1 NralPnNral2 ∀y↓
DefPxDefPy

↑y ≬ xDef(Neg)
#(y, n)↓

NralPyt2 NPy

S(y)

#(x, n)↓
NralPxt1 NPx

S(x)

AgentP
V (x)

The only aspe
t of the relation between LF (367) and L∗ formula (368)whi
h hasn't been independently motivated in 
hapter 4, 
on
erns the globalposition of the atomi
 formulas #(y, n) and #(x, n). I 
laim that #(y, n)o

urs between NralPy an t2. In the opposite 
ase (if it o

ured betweenNralPn and Nral2), the impli
it quanti�er ∀y would o

ur in the lower NralPn,yielding the wrong truth 
onditions. (See �5.1.1 for the dis
ussion, why NPmay not be within the s
ope of ∀y.) Corresponden
e prin
iple 13 is thusmotivated by the relation between LF (367) and L∗ formula (368).If the above analysis is not to predi
t non-existing readings of most, wehave to assume that the movement out of the elided phrase is appropri-ately 
onstrained. Spe
i�
ally, it should be parallel to the movement fromthe 
orresponding phonologi
ally realized phrase. (In (367) this 
onditionis satis�ed: Nral2 and Nral1 are moved in a �doubled� proje
tion NralPn.)Otherwise we would expe
t that simple heads Nral1 and Nral2 
an move intodi�erent numeri
al spines, yielding di�erent numeri
al arguments to the twoo

uren
es of #.
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5.1 THE DEFINITENESS PATTERNThe phonologi
al realizationTwo features, [Nral℄ and [Def℄, were used in LF representation ofmost. Thus,the lexi
al entry for most should realize both of them. In standard minimal-ism this would imply that the lexi
al entry for most is a feature bundle that
ontains features [Nral℄ and [Def℄ (among other features); the feature bundlestarts its life in some terminal node; the features get 
he
ked in appropriatefun
tional proje
tions during the 
ourse of derivation. In L∗ theory the SMSar
hite
ture is adopted (see �3.3.2), meaning that the lexi
al a

ess o

ursonly after the synta
ti
 derivation. Thus we have to spe
ify how features[Nral℄ and [Def℄ may and/or must be related that they 
an be realized bythe lexi
al entry for most. We only want to allow (simultaneous) realizationof lo
ally related features: e.g. we don't want some lexi
al item to realizefeature [Nral℄ in the matrix 
lause and feature [Def℄ in a relative 
lause.I assume that a lexi
al item realizes a feature by realizing some proje
tionof the feature. Thus, 
onditions on relations between proje
tions must be set.Spe
i�
ally, for most, and SDs in general, I assume that it 
an realize NralPand DefP if DefP is a 
omplement of NralP. So, in (367), the lexi
al item formost realizes NralPn and its 
omplement DefPx.Furthermore, we need to assume that a lexi
al item realizing some fun
-tional proje
tion fP, also realizes all adja
ent fun
tional proje
tions of thesame 
ategory. Thus, the SD in (367) realizes both the higher and the lowerNralPn.Note that if we assumed that SD realizes NralPx and not NralPn, i.e. thatmost 
an realize NralP and DefP if NralP is a 
omplement of DefP, LF (367)would not be appropriate, sin
e [Nral2℄ would remain unrealized.As far as ellipsis is 
on
erned, (367) also seems appropriate: if NPx andNPy are isomorphi
, NralPx and NralPy are isomorphi
 as well.We apply the same reasoning as in �5.1.1 to see that DefPx in (367) mayand must be an ellipti
al stru
ture. Also note that it follows that 
ompar-atives 
annot appear within a DP: in �5.5 we will argue that 
omparativestru
tures employ the same fun
tional proje
tions as superlative stru
tures;
omparatives must 
ontain a phonologi
ally realized 
omparision 
lass; sin
eno part of NralPy 
an be phonologi
ally realized (sin
e it 
annot get 
ase),DP-internal 
omparatives are not possible.We assume that the above des
ripton of a lexi
al item for most is valid forSDs all readings, and, appropriately generalized, also applies to superlativestru
tures in general. For dis
ussion see �5.3 and �5.4.
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5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION5.2 Numeri
al spine in verbal extended proje
-tionIn this se
tion we provide two arguments supporting the assumption thatnumeri
al spine 
an interrupt a verbal spine. In �5.2.2 we provide a semanti
analysis of 
opular senten
es, and apply it to the examples where the pred-i
ate is a 
ardinal numeral; in �5.2.3 we analyze the (Slovenian) universaldeterminer vsi `all'.�5.2.1 presents a semanti
 de
omposition of gradable adje
tives, whi
h isthen used in the analysis of 
opular senten
es in �5.2.2. �5.2.3 deals withuniversal determiners. �5.2.4 
on
ludes the se
tion.5.2.1 Gradable adje
tives in L∗It is usually assumed [Sharvit and Stateva 2002℄ that the positive form of agradable adje
tive denotes a mapping from degrees (d) to one-pla
e predi-
ates. For example, the meaning of adje
tive tall is de�ned as in (369).(369) For a degree d and an individual x, high(d)(x) = 1 i� the height of xis (at least) of degree d.It is furthermore assumed that these mappings are (downward) monotonewith respe
t to the degree. If d and d′ are degrees and d′ < d, then high(d)(x)implies high(d′)(x). (This is only valid for positive gradable adje
tives. Fora dis
ussion on negative gradable adje
tives see �5.6.)This assumption, and 
onsequently the use of operators > and <, 
an beavoided if one employs the tools developed for the analysis of quanti�
ationover individuals for the analysis of adje
tive gradation. Degree, as understoodby the standard theory, will be quantized. The formula high(d)(x) = 1�theheight of x is (at least) of degree d�will be represented in L∗ as (370).194(370) ∃p [#(d, p) ∧ height(p)] property(p, x)A property variable p in (370) stands for a gruop of �quanta� of someproperty. Standard degree, d, stands for the number of quanta.195 Formula
#(d, p) asserts that the number of quanta in group p equals d. Furthermore,we spe
ify the property by predi
ation over p: height(p) means that quanta194This resembles the trope-based analysis of adje
tive gradation [Moltmann 2005℄. Atrope is an abstra
t individual; it is assumed to be a denotation of a nominalized adje
tivephrase su
h as John's height.195The numeri
al variable d is 
ompletely identi
al to the numeri
al variable n used inquanti�
ation over individuals. A di�erent symbol is used only as a mnemoni
 aid.201



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTIONof height are members of group p.196 One part of the meaning of (370) istherefore the assertion hat d (di�erent) quanta of height exist. The otherpart, property(p, x), asso
iates these quanta with variable x, whi
h standsfor an individual (or a group of individuals). Thus, L∗ analysis of adje
tivegradation uni�es property predi
ation with theta role assignment. Both usehead predi
ates. Theta roles are assigned using predi
ates agent, theme, et
.Properties are assigned using predi
ate property. We shall assume, in a

ordwith 
orresponden
e prin
iple 7, that property is a head predi
ate of somefun
tional proje
tion, PropertyP (property phrase).Note that here the adje
tival modi�
ation is simpli�ed in several ways. (i)We only deal with interse
tive adje
tives. Adje
tives su
h as alleged and exare thus ex
luded from the dis
ussion.197 (ii) Some authors [eg. Kayne 1994℄assume that predi
ative uses of adje
tives are derived from relative 
lauses.In this se
tion I assume this to be false for gradable adje
tives. (iii) A detailedinvestigation of DP 
artography reveal that spe
ialized fun
tional proje
tionsexist in the DP, dealing only with the assignent of spe
i�
 properties, su
has height, depth, 
olor, nationality, et
. [Cinque 2002℄. This translates to theL∗ theory by substituting spe
ialized predi
ates su
h as height, depth, 
olorand nationality, for the general predi
ate property.Let us analyze two 
on
rete examples of property assignment. In (371)the quantity of a property is expli
itely determined. Above the adje
tive (A),there is a spe
ial fun
tional proje
tion, usually 
alled degree phrase DegP.Head predi
ate # 
orresponds to DegP (just as to NralP).198 On 
ontrary,the height is not expli
itely determined in (372), so DegP is absent from theadje
tival spine.199(371) a. (a) 5000m high mountainb. (∃p [∃d [5000m(d)]#(d, p) ∧ height(p)] property(p, x))∧mountain(x)196I ignore the measure phrase in the thesis (two meters long), whi
h probably modi�esthe property variable p.197These adje
tives are usually not gradable. It is un
lear whether they 
an be �for
ibly�graded, 
f. wooden, more wooden, the most wooden and ex, more ex, the most ex.198The internal stru
ture of �ve thousand meters hints that determining the quantity ofa property is a two-step pro
ess: both measure phrases and 
ardinal numerals are used.However, we shall not deal with measure phrases in the thesis.199I assume that the absen
e of DegP is somehow 
onne
ted to the standard value; see�5.6. In the thesis I do not deal with the question how the standard of 
omparision isdetermined by the 
ontext, i.e. how do we get the result that a high mountain is severalthousand meters high, while a high person is only two meters high. We avoid a similarquestion in the 
ase of determiners: the number of Slovenians talked about in ManySlovenians got the Nobel Prize andMany Slovenians parti
ipated in at the demonstrationsin Trieste 
an be quite di�erent. 202



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION
.
∃p↓

PropertyPx

∃d↓
DegPpDegPd�ve thousand meters Aphigh Nxmountain

(372) a. (a) high mountainb. (∃p [height(p)]property(p, x)) ∧mountain(x)
. PropertyPxAphigh Nxmountain5.2.2 Copular senten
esIt is usually assumed [Zamparelli 2000℄ that the predi
ate of a 
opular 
lauseis a so-
alled small 
lause. DP raises from the small 
lause into the subje
tposition; small 
lauses are usually assumed to employ adjun
tion. (373)shows Zamparelli's proposal for the stru
ture of a 
opular senten
e; the higherDPj is a small 
lause [Zamparelli 2000: 97℄. (The predi
ative DPj 
an berepla
ed by an adje
tival phrase, for example.)(373) IPSpe
 I′be DPj (pred)DPi (subj)NPi DPj (pred)NPjIn L∗ theory, no 
orresponden
e prin
iples were given for adjuntion stru
-tures, and, sin
e I �nd them theoreti
ally dubious obje
ts, I try to do with-out them. In �5.2.1 we have assumed that within DP, the property assign-ment employs head predi
ate property, 
orresponding to fun
tional proje
-tion PropertyP. Thus, the simplest hypothesis seems to be that property203



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTIONassignment in small 
lauses works in the same way.200Corresponden
e prin
iple7 requires that the argument pla
es of headpredi
ates are �lled by proje
tion. If a predi
ate needs two arguments, thefeature must be proje
ted twi
e. Note, however, that the 
orresponden
eprin
iple does not pres
ribe the order of argument pla
e satisfa
tion. In�5.2.1 feature [Property℄ was �rst proje
ted into an adje
tive spine, and theninto a nominal spine. I suggest that in the 
ase of small 
lauses the situationis exa
tly the reverse: feature [Property℄ is �rst proje
ted into a nominalspine, and only then into a adje
tive spine. (In 
opular senten
es, the DP
ontained in a small 
lause is then raised into the subje
t position.)So formula (375) and LF (376) are the analysis of senten
e (374).(374) John is [one meter and seventy 
entimeters℄ tall.(375) ∃x [john(x)] ∃p : property(x, p) ∧ (∃d [1.7m(d)]#(d, p)) ∧ height(p)(376) TPeDPxJohn PropertyPpPropertyPxProperty (DPx) DegPpDegPdDeg NPd1.7m APptall
Cardinal numeral as the predi
ate of the 
opular senten
eThe predi
ate in a 
opular senten
e 
an also be a 
ardinal numeral, (377).We analyze (377) similarly to (374). At (374) we have assumed that small
lause is a PropertyP. At (377) we assume that small 
lause is a NralP.First 
omplement of head Nral is a DP otrok `
hild'; se
ond 
omplement isa 
ardinal numeral (
f. to (349) and (350) on page 186). The small 
lause of(377) is thus represented by (379). (Raising of DP into the subje
t positionresults in LF of the whole 
opular senten
e.)200I do not deal with 
opular senten
es having full DP as a predi
ate, su
h as Herman isthe piggy under the table or The piggy under the table is Herman.204



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION(377) Otrok
hildren jeis bilowas (pri(at hi²i)house) pet.�ve.`There were �ve 
hildren (at home).'(378) ∃x [
hild(x)] ∃n : #(x, n) ∧ 5(n)(379) TPeDPxotrok(
hild) NralPnNralPxNral (DPx) Nnpet(�ve)5.2.3 Universal determinersThere are two universal determiners in Slovenian, vsak `every/ea
h' and vsi`all'. In some other languages, there are even more. In English, there arethree universal determiners: ea
h, every and all. In the thesis, we will onlydeal with the di�eren
e between vsak and vsi. For a dis
ussion on the dif-feren
e between ea
h and every see e.g. Beghelli and Stowell [1997℄.By 
orresponden
e prin
iple 10, an impli
it quanti�er is universal, if thefun
tional proje
tion hosting it is negative. We will thus assume that bothuniversal determiners 
ontain some negative feature (potentially di�erent forthe two universal determiners), whi
h must be 
he
ked in an appropriatefun
tional proje
tion in the verbal spine. Spe
i�
ally, we follow Beghelliand Stowell [1997℄ in assuming that vsak `every' 
ontains feature [Dist(Neg) ℄,whi
h proje
ts into the verbal spine.201If both universal determiners 
ontain a negative feature, where do thedi�eren
es between them 
ome from? If a noun phrase 
ontains only a uni-versal determiner and a noun, there seem to be no di�eren
e in the meaning.There is a morphologi
al di�eren
e: usually, the 
omplement of vsak `every'is singular, whereas the 
omplement of vsi `all' is plural.202(380) a. Vsakevery fantboy jeis pojedeleaten kosilo.lun
h`Every boy has eaten lun
h.'201Cf. footnote 158 on page 162.202As we have seen in �4.5.5, a 
omplement of vsak 
an also be plural, 
f. vsake ²karje`every (pair of) s
issors'. It might also not be entirely wrong to 
laim that (at leastin Standard Slovene) universal determiners vsi (whi
h behaves like an adje
tive) and its
omplement 
an be singular, ves dan `all day'.205



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTIONb. Vsiall fantjeboys soare pojedlieaten kosilo.lun
h`All boys have eaten lun
h.'When the di�eren
e between every and all is dis
ussed, distributivity isusually mentioned [see e.g. Beghelli and Stowell 1997℄. Unlike vsi, vsak isalways distributive. Thus, vsak is impossible to use with verbs that requirea 
olle
tive interpretation, (381a); vsi is a

eptable with su
h verbs, (381b).(381) a. * Mesto
ity jeis obkolilsurrounded (prav)(really) vsakevery vojak.soldier`The 
ity was surrounded by every (single) soldier.'b. Mesto
ity soare obkolilisurrounded (prav)(really) vsiall vojaki.soldiers`The 
ity was surrounded by all soldiers.'In this thesis we use a di�erent ta
ti
s. We observe that a di�eren
ein meaning between vsak- and vsi- DPs arises, when a 
ardinal numeral ispresent within the DP. The meanings of DPs in (382) and (383) are 
learlydi�erent.(382) a. vseall ²tirifour minuteminutesb. vsehall desetten dnidays
. vsehall sedemseven pal£kovdwarfs(383) a. vsakeevery ²tirifour minuteminutesb. vsakihevery desetten dnidaysWe get the meaning of DPs (382) simply by �
ombining� the meaningsof the universal determiner and the 
ardinal numeral. (384) means (i) thatseven dwarfs knew Snowwhite and that (ii) all dwarfs knew her. (Thus, thereare seven dwarfs altogether.)∗
∗This 
on
lusion is wrong. We 
an only 
on
lude that there are at least seven dwarfs.This makes the analysis of vsi `all' at the end of the subse
tion unappropriate unless onemakes an additional assumption that x must be maximal for some reason. I believe theissue to be related to the interpretation of plurals. Consider the 
ase of (plural) 
ross-sentential anaphora (i), where them in the se
ond senten
e ne
essarily refers to all the206



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION(384) Vsehall sedemseven pal£kovdwarfs jeis dobrowell poznaloknow Snegulj£i
o.Snowwhite`All seven dwarfs knew Snowwhite well.'The DPs in (383) have a 
ompletely di�erent meaning. It seems thatthe 
ardinal numeral partitions the obje
ts into groups of appopriate size,while the universal deteminer asserts that the proposition is true for ea
h ofthese groups. The 
onstru
tion seems very useful with nouns denoting timeintervals, as in (385). More generally, we see that the 
onstru
tion 
an beused whenever then 
ontext partitions the obje
ts into appropriately-sizedgroups, or then the natural order of obje
ts implies a natural partitioning.The latter is espe
ially valid for linearly orderer aspe
ts of reality, su
h astime (in folk psy
hology). However, (386) shows that any other linearlyordered set of things (say pages in a book) will do.203(385) VsakihEvery pet�ve minutminutes jeis moralhave naon strani²£e.toilet`He had to use the bathroom every �ve minutes.'(386) Vsakihevery desetten stranipages jeis naon robedge nekajsomething na£e£kal.s
ribble`Every �ve pages, he s
ribbled something on the edge.'Example (386) is espe
ially informative. It reveals that above, the mean-ing of DPs in (383) was des
ribed somewhat ina

urately. We have said, thatthe proposition is true for groups of obje
ts. In (386), this 
annot be true:something 
an only be s
ribbled on the edge of a single page. So the meaningof (386) is best paraphrased as in (387).(387) If the pages in a book are partitioned in groups of ten (adja
ent)pages, he s
ribbled something on the edge of (at least) one page inevery group.This paraphrase �ts well with our intuition that there (386) is vague insome way: the distan
e between 
onse
utive edge-marks is not ne
essarily
onstant�unlike in (388).203In Slovenian, using preposition na `on' relaxes the requirement on linear ordering, (i).(i) Na vsakih pet Trºa£anov zna eden slovensko.sheep Frank owns.(i) Frank owns some sheep. Bill shears them.207



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION(388) Nekajsomething jeis na£e£kals
ribbled naon robedge vsakeevery desetetenth strani.page`He s
ribbled something on the edge of every tenth page.'The meaning of (386) is represented by an L∗ formula (389), 
orrespond-ing to LF (390).Pomen stavka (386) v jeziku L∗ zapi²emo s formulo (389), ki ji ustrezaLF (390).(389) ∀x [(∃n [10(n)]#(n, x)) ∧ page(x)] s
ribble-on(x)(390) DistPeDPxDvsakih(every) NralPxNralPndeset(ten) NPxstrani(pages)
. . .

In (389), both the 
ardinal numeral and the noun o

ur in the restri
torof the universal quanti�er. Only the verb phrase o

urs in the s
ope. Weknow (see �2.2.1) that ∀x [φ]ψ means that in every group of xs satisfying
φ at least member satis�es ψ. (Spe
i�
ally, it is not true that every x thatis φ is also ψ!) This is exa
tly the required meaning. In our 
ase, φ is
(∃n [10(n)]#(n, x))∧ page(x)), i.e. a group of ten pages. Thus, (386) assertsthat in every group of ten pages there is at least204 one with somethings
ribbled on it.Let us 
ontinue by dis
ussing the universal determiner vsi `all', startingwith DPs without 
ardinal numerals. The meaning of (391a) 
an be repre-sented by (391b).∗ The universal quanti�er, whose presen
e is a 
onsequen
eof some negative feature in vsi, does not bind the individual variable x stand-ing for the dwarfs, but the numeri
al variable n standing for the size of thegroup of dwarfs.204The theory predi
ts the at least reading, whereas by our intuition, (386) should havethe exa
tly reasing. See the dis
ussion in �2.2.1.

∗As noted earlier in this subse
tion, this only works if we assume that x is somehowfor
ed to be maximal. 208



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTION(391) a. Vsiall pal£kidwarfs dobrowell poznajoknow Snegulj£i
o.Showwhite`All dwarfs know Snowwhite well.'b. ∃x [dwarf(x)] ∀n [#(n, x)] know-snowwhite(x)(392) a. Vsehall sedemseven pal£kovdwarfs dobrowell poznaknow Snegulj£i
o.Showwhite`All seven dwarfs know Snowwhite well.'b. ∃x [dwarf(x)] ∀n [#(n, x)] 7(n) ∧ know-snowwhite(x)We get the meaning of (392a), where the DP 
ontains a 
ardinal numeral,by adding the 
ondition 7(n) into the nu
lear s
ope of quanti�er ∀n. Notethat this only works if # has the exa
tly reading, i.e. if #(7, x) is true i� xhas exa
tly 7 members. In the 
ontrary 
ase, the noun phrase vseh sedempal£kov `all seven dwarfs' 
ould refer to a group of more than seven dwarfs.What are the dire
tional entailingness properties of senten
es with vsi`all'? At �rst, the analysis in this se
tion seems to be at odds with the resultsof �4.1.2. In (391b), the only o

urren
e of predi
ate dwarf is positive. Wetherefore predi
t that word pal£ek `dwarf' 
an be repla
ed by a hypernym.However, our intuition tells us just the opposite: that it 
an be repla
ed bya hyponym, (393).(393) a. Vsi pal£ki dobro poznajo Snegulj£i
o.`All dwarfs know Snowwhite well.'b. ⇒ Vsi dobrodu²ni pal£ki dobro poznajo Snegulj£i
o.`All ni
e dwarfs know Snowwhite well.'
. 6⇒ Vsa pravlji£na bitja dobro poznajo Snegulj£i
o.`All magi
al beings know Snowwhite well.'(394) a. Vsi vojaki so obkolili trdnjavo.`All soldiers have surrounded the fortress.'b. 6⇒ Vsi tur²ki vojaki so obkolili trdnjavo.`All turkish soldiers have surrounded the fortress.'
. 6⇒ Vsi ljudje so obkolili trdnjavo.`All people have surrounded the fortress.'I believe that the solution to the puzzle has to do with 
olle
tive vs.distributive interpretation of the senten
e. In (391a) the interpretation isde�nitely distributive, sin
e only individuals 
an know someone. On 
on-trary, verbs su
h as obkoliti `surround' only allow for the 
olle
tive reading.209



5.2 NUMERICAL SPINE IN VERBAL EXTENDED PROJECTIONExamples (393) and (394) show that downward entailing is only possible inthe 
ase of distributive reading. Upward entailing is impossible in both 
ases.Thus, formulas (391b) and (392b) are not entirely appropriate as the rep-resentation of (391a) and (392a), sin
e the di�eren
e between the distributiveand the 
olle
tive reading was not taken into a

ount. I leave this to furtherresear
h.It remains to provide an LF 
orresponding to formulas (391b) and (392b).Quanti�er ∀n must have the verb phrase in the nu
lear s
ope. Predi
ate #,on the other side, must o

ur in its restri
tor. Fun
tional proje
tion NralPmust therefore o

ur above theta-related fun
tional proje
tions, i.e. aboveAgentP.205 The position of NralP above AgentP 
an be understood only ifwe assume that something similar as in the 
ase of small 
lauses is happening(see �5.2.2). Feature [Nral℄ is �rst proje
ted into spine x and only than intospine n, and, 
ru
ially, spine n interrupts spine e.(395) TPe← ∃xNPxpal£ki(dwarfs) #(x, n)↓
NralPn← ∀nNralPxNral(Neg)vsi(all) (NPx) . . .agent(x, e)↓AgentPeAgentPxAgent (NralPx) VPe← know-snowwhite(e)poznajo Snegulj£i
o(know Snowwhite)In the 
ase of (392b), another NralPn is present just below NralPn in(395), proje
ted from the 
ardinal numeral (see �4.5.5).205Of 
ourse, NralP 
annot form a part of spine e, sin
e the arguments of # in (391b) arevariables x and n, but not e (whi
h is not expli
itely mentioned in (391b)). By 
orrespon-den
e prin
iple 6 the sequen
e of 
omplements in the verbal spine must be interrupted bya numeri
al spine, as marked by the three dots.
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5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINER5.2.4 Con
lusionIn �4.5.5 we have assumed that 
ardinal numerals o

ur within DP at LF. Inthis se
tion we have shown that they 
an also o

ur outside DP, if the order ofargument pla
e satisfa
tion of # is reversed. More pre
isely, in this 
ase, the�nal proje
tion of head Nral is NralPn, whi
h belongs to the verbal extendedproje
tion, below TP. This is also 
on�rmed by the semanti
 analysis ofunviersal determiner vsi `all' implying that NralPn 
an o

ur between TPand AgentP.We thus 
on
lude that a numeri
al spine (n) 
an interrupt an event spine(e).The result that numeri
al spine 
an belong to the verbal extended pro-je
tion (more pre
isely, to its IP layer, it seems) might have some wel
ome
onsequen
es for the theory of agreement, whi
h I leave for further resear
h.At this point simply note that the idea that φ-features have to be 
he
ked inthe IP-layer might be repla
eable by the (semanti
ally motivated) idea thatargument pla
es 
an be satis�ed in an arbitrary order. If this is on the righttra
k, then L∗ theory o�ers a new, semanti
 insight to the question why thereis agreement.5.3 The plurality reading of a superlative de-terminerIn �2.2.5 the di�eren
e in behaviour of superlative determiners between Slove-nian and English was a

ounted for by parametrizing the legitima
y of thede�niteness pattern: it is allowed in English, but disallowed in Slovenian.In �5.1 we have argued that, synta
ti
ally, the legitima
y of the de�nitenesspattern boils down to the li
ensing of head Def in the nominal extendedproje
tion. While English li
enses DefP in the nominal extended proje
tion,Slovenian does not.Slovenian SD najve£ is 
losely related to fo
using (see �2.1.5). LFs arguedfor in this se
tion will use feature [Bg(Neg) ℄ where feature [Def(Neg) ℄ was usedin the analyis of the de�niteness pattern (DDs and MSDs). So, we assumethat najve£ realizes a NralP with a BgP 
omplement. In �5.1.2 we haveassumed that the superlative meaning is a result of a 
ertain universallydetermined 
ombination of fun
tional proje
tions. I therefore assume thatlexi
al items do not distinguish between di�erent features having the samehead predi
ate (and the same polarity). Simply put, [Def(Neg) ℄ and [Bg(Neg) ℄are one and the same feature. (This is 
onsistent with the main 
laim of thethesis, that LF and L∗ are the same.) A generalized version of the assumption211



5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINERon the 
ontent of lexi
al items for SDs is thus the following: they realize aproje
tion of a feature 
orresponding to head predi
ate #, whose 
omplementis a proje
tion of a negative feature 
orresponding to the overlap predi
ate
≬. Sin
e in Slovenian fun
tional proje
tion of a feature 
orresponding to ≬(DefP) is not legitimate in the nominal spine, najve£ 
an only be used torealize su
h fun
tional proje
tion (BgP) in the verb spine.In �5.3.1 and �5.3.2 we deal with the SD najve£ used as an adverb and adeterminer, respe
tively. In �5.3.3, the non-superlative reading is dis
ussed.In �5.3.4 a synta
ti
 explanation of the 
ross-linguisti
 predi
tion of 
hap-ter 2 is given; the additional generalization, dis
ussed in that 
hapter, is alsoexplained.5.3.1 Superlative determiner najve£ as an adverbSD Najve£ 
an be used as an adverb. We analyze senten
e (396) with L∗formula (397) 
orresponding to LF (398). The analysis partly resembles(as one would expe
t) the analysis for English majority SD most, (344) onpage 183. The main di�eren
e is that in LF (367), features [Nral℄ and [Def℄were proje
ted into the nominal spine (the �rst proje
tion of [Nral℄ and bothproje
tions of [Def℄), whereas in (398), features [Nral℄ and [Bg℄ are proje
tedin the verbal spine (the �rst proje
tion of [Nral℄ and both proje
tions of [Bg℄).Furthermore, in (398) BgPf does not 
ontain the fo
used obje
t pivo `beer'.(396) �tudentjestudents soare najve£most pilidrink pivo.beer`Students were drinking beer the most.'(397) ∃n : (∀P∀f [#(f, n) ∧ ∃x′ [student(x′)] ∃y′ [P (y)]drinking(f) ∧ agent(x′, f) ∧ theme(y′, f)]f ≬ e) ∧

#(x, n) ∧ ∃x [student(x)] ∃y [P = beer ∧ P (y)]drinking(e) ∧ agent(x, e) ∧ theme(y, e)The se
ond proje
tion of both features [Nral℄ is a proje
tion into thenumeri
al spine, whi
h interrupts the verb spine, just above BgPe. This way,the equality of the numeri
al arguments of both o

uren
es of predi
ate # isguaranteed. By 
orresponden
e prin
iple 13, these o

ur below NralPe andNralPf .Quanti�er over event variable f o

urs between BgPe and BgPf , be
ause
f does not o

ur in NralPe, while it o

urs as an argument to the headpredi
ate of [Bg℄, f ≬ e. Sin
e [Bg℄ is a negative feature, the quanti�er isuniversal. 212



5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINER(398) NralPnNral2 NralPnNral1 ∀P∀f↓
BgPe

BgPf

↑f ≬ eBg(Neg) NralPft2 AgentPfDP²tudentje(students) VPfVpili(drink) ThemePfDPpivo(beer)

NralPet1 AgentPeDP²tudentje(students) VPeVpili(drink) ThemePeDPpivobeer
Fo
using 
auses the quanti�er over the alternative predi
ate variable Pto o

ur between BgPe and BgPf . The quanti�er is again universal, sin
e[Bg℄ is a negative feature.Let us see why (397) gives the 
orre
t truth 
onditions. A positive integer

n standing for the quantify of event e must exist.206 Event e is drinking ofbeer by students. Subformula of (397) in the parenthesis, ∀P∀f [. . . ] f ≬ e,
reates the plurality reading; the fa
t that quanti�ers over P and f areuniversal is 
ru
ial in order to get the 
orre
t truth 
onditions. Whi
heverpredi
ate P and event f satisfying the restri
tor we 
hoose, event f will bethe same as the event e, whi
h is an event of drinking beer by students.The restri
tor requests event f to be drinking of beverage P by students ofquantity n (whi
h is the same as the quantity of event e). So, whi
heverevent f and predi
ate P we 
hoose, if the quantity of drinking P by studentsin f is (at least) n, then this is a
tually event e, whi
h is an event of drinking206We do not dis
uss the ontology of the �quantity� of an event.213



5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINERbeer (by students). In other words, there is more drinking beer by studentsthan drinking any other beverage by students.5.3.2 Najve£ as a determinerWhen najve£ is used as a determiner, I assume that feature [Nral℄ is �rstproje
ted into a nominal spine. Sin
e there is no BgP in the nominal spine,the lexi
al item for najve£ 
annot realize NralP in the nominal spine. Thus,head Nral must move into the verbal extended proje
tion, (immediately)above BgP, where it is proje
ted in the numeri
al spine n, whi
h interruptsthe verbal spine e. (400) and (401) provide the L∗ formula and LF for (399),respe
tively.(399) Najve£most ljudipeople pijedrink pivo.beerfo
us`The plurality of people is drinking beer.'(400) ∃n : (∀P∀f [∃x′ [#(x′, n) ∧man(x′)]
∃y′ [P (y′)] drink(f) ∧ agent(x′, f) ∧ theme(y′, f)]f ≬ e)
∃x [#(x, n) ∧man(x)]
∃y [beer(y)]drink(e) ∧ agent(x, e) ∧ theme(y, e)Fo
using 
auses the alternative predi
ate variable P to o

ur betweenBfPe and BgPf . Event variable f o

urs only within BgPf and as an argu-ment of head predi
ate of BgP, so quanti�er ∀f also o

urs between bothBgP proje
tions. Both quanti�ers are universal, sin
e feature [Bg(Neg) ℄ isnegative.The �determiner� reading�i.e. the fa
t that the number of individuals isbeing 
ompared, and not the �quantity� of a event�of LF (401) stems fromthe fa
t that featzres [Nral℄ as �rst proje
ted into a nominal (and not verbal)spine.Whi
hever predi
ate P and event f is 
hosed, if event f 
ontains n peopledrinking P , the event f will equal event e, e being an event of n peopledrinking beer. It is thus impossible to �nd an event f and drink P di�erentfrom e and beer, so that n people would drink P in f . Therefore, the pluralityof people is drinking beer.The following examples show that senten
es fo
using some other 
on-stituent than the obje
t, 
an also be analyzed: in (402) and (403) the lo
ativeadverb and superlative determiner's 
omplement are fo
used, respe
tively.(402) a. Najve£most ljudipeople pijedrink pivobeer v gostilni.[in pub℄fo
us`The plurality of people is drinking beer in the pub.'214



5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINER(401) NralPnNral2 NralPnNral1 BgPe

BgPfBg(Neg) AgentPfAgentPx′Agent NralPx′t2 NPx′ljudi(people)
VPfVpije ThemePfDPpivo(beer)

AgentPeAgentPxAgent NralPxt1 NPxljudi(people)
VPeVpije ThemePeDPpivo(beer)

b. ∃n : (∀P∀f [∃x′ [#(x′, n) ∧man(x′)]
∃y′ [beer(y′)] drink(f) ∧ agent(x′, f) ∧ theme(y′, f) ∧
∃z′ [P (z)] lo
ation(z′, f)]f ≬ e)
∃x [#(x, n) ∧man(x)]
∃y [beer(y)]drink(e) ∧ agent(x, e) ∧ theme(y, e) ∧
∃z [pub(z)] lo
ation(z, e)(403) a. Pivobeer pijedrink najve£most ljudi.peoplefo
us`The plurality of beer is being drunk by people.'b. ∃n : (∀P∀f [∃x′ [#(x′, n) ∧ P (x′)]
∃y′ [beer(y′)] drink(f) ∧ agent(x′, f) ∧ theme(y′, f)]f ≬ e)
∃x [#(x, n) ∧man(x)]
∃y [beer(y)]drink(e) ∧ agent(x, e) ∧ theme(y, e)
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5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINER5.3.3 Non-superlative reading of najve£In �2.1.5 we have mentioned that in asso
iation to a sentential negationnajve£ also exhibits a non-superlative reading. I repeat the example from�2.1.5 in (404). L∗ formula and LF for (404) are given in (405) and (406),respe
tively.(404) LojzekLeo naon testutest ninot is dosegela
hieve ravnoexa
tly najve£most to£k.points`Leo hasn't a
hieved a good s
ore at the test.'(405) ∃n : ¬(∃e : ∃y [#(y, n)point(y)]a
hieve(e) ∧ agent(leo, e) ∧ theme(y, e))(406) NralPnNral1 NegPNeg AgentPeLojzek VPeVdosegel(a
hieve) ThemePeThemePyTheme NralPyt1 NPyto£k(points)In LF of a superlative reading ofmost and najve£, the superlative realized(among other features) a negative feature having overlap (≬) as a head pred-i
ate. However, in the non-superlative reading, sentential negation feature[Neg℄ is realized. It seems that we have to stipulate a di
hotomy in the lexi
alitem for a superlative determiner, allowing it to realize either a proje
tion216



5.3 THE PLURALITY READING OF A SUPERLATIVE DETERMINERof a negative feature havind overlap as a head predi
ate, or a proje
tion offeature [Neg℄.In �5.7 we will develop an analysis of sentential negation 
onforming tothe uniqueness pattern. We will 
laim that feature [Neg℄ is negative and hasoverlap (≬) as a head predi
ate. If this analysis is 
orre
t, the original (non-di
hotomous) generalization that a lexi
al item for a superlative realized anegative fun
tional proje
tion having overlap as a head predi
ate remainsvalid.5.3.4 On the 
ross-linguisti
 predi
tionIn �2.3 we have predi
ted, based on a semanti
 analysis, that languageshaving the majority reading of an SD, must have a DD. The empiri
al data,presented in �2.3.1, 
on�rmed this predi
tion. Furthermore, the data hintedat another generalization: there are no languages having both DD and theplurality reading of a SD, without having the majority reading of an SD. Inthis subse
tion, we provide a synta
ti
 explanation for both generalizations.The stru
ture of the explanation for the �rst generalization is the sameas the stru
ture of the predi
tion �ven in �2.3. A language li
ensing a DefPin the nominal extended proje
tion 
an have a lexi
al item realizing thisproje
tion. One of these lexi
al items may be a majority SD, whi
h realizesa NralP with a DefP 
omplement. If a language has su
h a lexi
al item, italso has the simpler lexi
al item realizing only DefP, i.e. it has a DD.We 
an a

ount for the se
ond generalization by remembering the 
on-
lusion from the beginning of this se
tion: features should be identi�ed withpolarity-marked head predi
ates, i.e. a feature is nothing but a positive ornegative head predi
ate. A (superlative) lexi
al item, realizing a proje
tionof a feature having # as a head predi
ate, whi
h has a proje
tion of a nega-tive feature having ≬ as a head predi
ate, 
an realize su
h a 
on�guration inany extended proje
tion.Thus, if a language has a SD with the plurality reading, it has su
h alexi
al item. If the language furthermore has a DD, DefP must be li
ensedin the nominal spine. Thus, in general nothing prevents the lexi
al item ofthe SD to realize DefP as a 
omplement of NralP in the nominal extendedproje
tion. This means, of 
ourse, that this lexi
al item has the majorityreading as well.
217



5.4 SUPERLATIVE ADJECTIVES5.4 Superlative adje
tivesIt is not di�
ult to transfer the analysis of SDs to superlative adje
tives(SAs). LF for the superlative degree of an adje
tive will highly resemblethe LF of the plurality reading of an SD: the noun�senten
e relation willbe transfered to the adje
tive�noun phrase relation, yielding the LF for theabsolute reading of an SA, �5.4.1. If an SA is asso
iated to fo
us, the relativereading arises, �5.4.2. Just as SDs, SDa also have a non-superlative reading,�5.4.3.Senten
e (407) is ambiguous. Its meanings 
an be paraphrased as (407a)and (407b). In the absolute reading (407a) DP najvi²ja gora `the highestmountain' refers to the highest of all 
ontextually relevant mountains. In therelative reading (407b) the set of mountains, whose heights are being 
om-pared, is narrowed with respe
t to the alternatives highlighted by fo
using:in (407) on the set of mountains that someone has seen.(407) Najvi²johighest goromountain jeis videlseen Janez.Johnfo
usThe highest mountain was seen by John.a. John (and not someone else) is the one who has seen the highestof the 
ontextually relevant mountains.b. The mountain seen by John was higher that the mountains seenby other 
ontextually revelant individuals.5.4.1 The absolute readingLF of a DP with an SA in the absolute reading is parallel to the LF ofa senten
e with an SD in the plurality reading. The meaning of (408a) isrepresented by L∗ formula (408b).(408) a. najvi²jahighest-sing goramountain-sing // najvi²jehighest-pl goremountain-pl`the highest mountain(s)'b. ∃d : (∀x′ [∃p′ [#(p′, d) ∧ height(p′)] property(p′, x′) ∧mountain(x′)]
x′ ≬ x) ∧ ∃p [#(p, d) ∧ height(p)] property(p, x) ∧mountain(x)Let us demonstrate that the above formula provides the 
orre
t truth-
onditions, both for the singular and the plural form.(409) a. (T) TriglavTriglav jeis najvi²jahighest-sing slovenskaSlovenian-sing gora.mountain-sing218



5.4 SUPERLATIVE ADJECTIVES`Triglav is the highest Slovenian mountain.'207,208b. (F) �krlati
a�krlati
a jeis najvi²jahighest-sing slovenskaSlovenian-sing gora.mountain-sing`�krlati
a is the highest Slovenian mountain.'
. (T) Triglav,Triglav �krlati
a�krlati
a inand Mali TriglavMali Triglav soare najvi²jehighest-plslovenskeSlovenian-pl gore.mountains-pl`Triglav, �krlati
a and Mali Triglav are the highest Slovenianmountains.'£. (T) Triglav,Triglav �krlati
a,�krlati
a Mali Triglav,Mali Triglav andand MangartMangart soarenajvi²jehighest-pl slovenskeSlovenian-pl gore.mountains-pl`Triglav, �krlati
a, Mali Triglav and Mangart are the highestSlovenian mountains.'d. (F) Triglav,Triglav �krlati
a�krlati
a inand MangartMangart soare najvi²jehighest-pl slovenskeSlovenian-plgore.mountains-pl`Triglav, �krlati
a andMangart are the highest Slovenian moun-tains.'e. (T) Triglav,Triglav �krlati
a�krlati
a inand Mali TriglavMali Triglav soare najvi²jehighest-pl trithreeslovenskeSlovenian-pl gore.mountains-pl`Triglav, �krlati
a and Mali Triglav are the highest three Slove-nian mountains.'Formula (408b) 
orre
tly predi
ts the truth of (409a) and falsity of (409b).In both 
ases, the DP is singular, so the 
ardinality of x 
an be at most 1.Consider (409a) �rst. In this 
ase, x must be Triglav. So there is a number207The Slovenian peaks, ordered by height, are the following: Triglav (2864m), �krlat-i
a (2740m), Mali Triglav (2725), Mangart (2679m), Visoki Rokav (2646m), . . . , ZadnjaMojstrovka (2354m), Mi²elj Vrh (2350m), Ojstri
a (2350m), Kol (2350m), V Kon
u ²pi
a(2350m), Bav²ki Grintave
 (2347m), Bri
eljk (2346m) . . . The data on the heights ofSlovenian mountains are based on Kern and Cuderman [2001℄.208T and F stand for `true' and `false', respe
tively.219



5.4 SUPERLATIVE ADJECTIVES
d = 2864 su
h that there are d parti
les (meters) of height belonging to x.For every group x′ of mountains we 
hoose, su
h that its every member isasso
iated to d meters of height, all the members of x′ are Triglav. In the
ase of (409b) x must be �krlati
a, so d must be a number, smaller than orequal to 2740. We 
an 
hoose any group of at least d meters high mountainsto stand for x′. Spe
i�
ally, Triglav alone is a good 
hoi
e of x′. In this 
ase,
x (�krlati
a) and x′ (Triglav) are disjoint groups.The truth of (409
) is also predi
ted. The 
ardinality of x is at leastthree, sin
e DP is plural. x stands for Triglav, �krlati
a and Mali Triglav.2725 is a good 
hoi
e of d. Ea
h of xs has 2725m of height. Every group ofat least 2725m high x′s will 
ontain Triglav, �krlati
a or Mali Triglav. Thus,groups x and x′ overlap, as required by the formula. We pro
eed in the sameway at (409£), we only 
hoose a smaller d, between 2679 and 2724.We also predi
t the falsity of (409d). Sin
e x 
ontains Mangart, d mustbe at most 2679. However, it is then possible to �nd a group of mountains,i.e. a singleton Mali Triglav, higher than 2679m but disjoint with x.(409e) does not present any problems either. We analyze the examplejust as (409
) and (409£). The only di�eren
e is that the 
ardinality of x isstated expli
itely.The following bat
h of data deals with situations when multiple moun-tains rea
h the greatest height.(410) a. (T) Mi²elj vrh,Mi²elj vrh Ojstri
a,Ojstri
a KolKol inand V Kon
u ²pi
aV Kon
u ²pi
a soare najvi²jehighest-plslovenskeSlovenian-pl gore,mountains-pl kirel soare visokehigh najve£at most 2350m.2350m`Mi²elj vrh, Ojstri
a, Kol and V Kon
u ²pi
a are the highestSlovenian mountains whi
h are at least 2350m high.'b. (F) Mi²elj vrh,Mi²elj vrh Ojstri
aOjstri
a inand KolKol soare najvi²jehighest-pl slovenskeSlovenian-plgore,mountains-pl kirel soare visokehigh najve£at most 2350m.2350m`Mi²elj vrh, Ojstri
a and Kol are the highest Slovenian moun-tains whi
h are at least 2350m high.'
. (F) Mi²elj vrh,Mi²elj vrh Ojstri
aOjstri
a inand KolKol soare trithree najvi²jehighest-plslovenskeSlovenian-pl gore,mountains-pl kirel soare visokehigh najve£at most 2350m.2350m`Mi²elj vrh, Ojstri
a and Kol are the three highest Slovenianmountains whi
h are at least 2350m high.'220



5.4 SUPERLATIVE ADJECTIVES£. (T) Mi²elj vrh,Mi²elj vrh Ojstri
a,Ojstri
a Kol,Kol V Kon
u ²pi
aV Kon
u ²pi
a inandBav²ki Grintave
Bav²ki Grintave
 soare najvi²jehighest-pl slovenskeSlovenian-pl gore,mountains-plkirel soare visokehigh najve£at most 2347m.2347m`Mi²elj vrh, Ojstri
a, Kol, V Kon
u ²pi
a and Bav²ki Grintave
are the highest Slovenian mountains whi
h are at least 2347mhigh.'In (410£), x stands for Mi²elj vrh, Ojstri
a, Kol in V Kon
u ²pi
a. A good
hoi
e of d is 2350. Then there is no group of mountains, at least 2350m high,disjoint from x.On 
ontrary, in (410
), where one of the equally-high highest peaks isleft out, there is an x′, i.e. V kon
u ²pi
a, 2350m high and disjoint with x(Mi²elj vrh, Ojstri
a and Kol). Adding a numeral, as in ??, does not help:the 
ardinality of x is 3 indeed, but V kon
u ²pi
a still represents a group ofhigh-enough mountains disjoint with x.So, we 
orre
tly predi
t that, whenever the greatest height is rea
hed byseveral mountains, DP najvi²je gore refers to all of them. On the other handit is 
ertainly possible that some lower peak is in
luded in its referen
e, as in??. The only 
ondition is that all mountains, higher than or equally high asthe lowest mountain among the referents, are in
luded among the referents.LF 
orresponding to (408b) is given in (411). Let us 
all the fun
tionalproje
tion 
orresponding to overlap predi
ate ≬ in formula (408b) a adje
tivalde�niteness proje
tion DefAP. Is is `de�nite' by the analygy with DefP ofEnglish the; it is `adje
tival' sin
e it 
an only o

ur next to an adje
tive. Iassume that in Slovenian, DefAP is also realized in the �adje
tival� de�nitearti
le ta, as in ta lepa hi²a `the beautiful house' or ta lepa `the beautiful(one)' [Maru²i£ and �au
er 2005℄.209The derivation of (411) is parallel to the derivation of LF for an SD withthe plurality reading. The SA realizes features [DefA(Neg) ℄ and [Deg℄, andthe same head predi
ates 
orrespond to these features as to features [Def℄(≬) and [Nral℄ (#), whi
h have been used in the analysis of SDs; just as [Def℄,[DefA ℄ is also a negative feature.As already mentioned, a lexi
al item has the superlative reading if itrealizes a proje
tion of a feature with a head predi
ate #, whose 
omplement209In some diale
ts the adje
tival de�nite arti
le ta is a homonym of the dei
ti
 pronounta. However, both words obviously have di�erent synta
ti
 fun
tions, sin
e ta/tista talepa hi²a `this/that the beautiful house' are a

eptable noun phrases. Besides, both tasare not 
omplete homonyms: only dei
ti
 ta 
arries stress.221



5.4 SUPERLATIVE ADJECTIVES(411) DegPd← ∃dDeg2 DegPdDeg1 ∀x′↓DefAPxDefAPx′DefA(Neg) PropertyPx′DegPp′t2 Ap′visok(high) Nx′gora(mountain)
PropertyPxDegPpt1 Apvisok(high) Nxgora(mountain)

is a proje
tion of a negative feature with a head predi
ate ≬. The fa
t thatsuperlatives 
an be found in di�erent synta
ti
 environments is a 
onsequen
eof their di�ering synta
ti
 
ategories.The adje
tival spine 
ontains the fun
tional proje
tion DegP. However, itdoes not 
ontain DefAP. If [Deg℄ is to be realized as a part of an SD, it has to(head-)move into a position above DefAP. Sin
e PropertyPx′ 
annot re
eive
ase, it must be elided. The ellipti
al stru
ture requires the parallelness ofthe movement from the elided and overt 
onstituent, thus both Def2 andDeg1 must move; spe
i�
ally, they must move in the same numeri
 spine.This implies that the same variable o

urs as the numeri
al argument ofboth o

urren
es of #.5.4.2 The relative readingIf there is no DefAP in the nominal extended projetion, Deg1 and Deg2 
annotproje
t (by moving) into the numeri
al spine interrupting the nominal spine,sin
e they 
ould not be realized there�the superlative morpheme must alsorealize a negative fun
tional proje
tion having overlap as a head predi
ate, i.e.DefP, DefAP or BgP. If a part of the senten
e is fo
used, it is therefore possiblethat fun
tional heads Deg1 and Def2 proje
t (by moving) into a numeri
alspine interrupting the verbal spine: they proje
t a DegPn immediately above222



5.4 SUPERLATIVE ADJECTIVESBgP. The result is LF (414), 
orresponding to L∗ formula (413).(412) Najvi²johighest goromountain jeis videlseen Janez.(inJohnfo
us the relative reading)`John has seen the highest mountain.'(413) ∃d : (∀f∀P [agent(P, f) ∧ see(f) ∧
(∃x′ [(∃p′ [#(p′, d) ∧ height(p′)] property(p′, x′) ∧mountain(x′))]theme(x′, f))]f ≬ e) ∧ agent(john, e) ∧ see(e) ∧
∃x [(∃p [#(p, d) ∧ height(p)] property(p, x)) ∧mountain(x)] theme(x, e)(414) DegPdDeg2 DegPdDeg1 BgPeBgPfBg AgentPfAgentPJanezP VPfVvidel(seen) ThemePfThemePx′Theme PropertyPx′DegPp′t2 Ap′visoko(high) Nx′goro(mountain)

AgentPeAgentPJanez VPeVvidel(seen) ThemePeThemePxTheme PropertyPxDegPpt1 Apvisoko(high) Nxgoro(mountain)
This analysis makes an interesting predi
tion. It is sensible to assumethat both DegP, �
ounting� the property quanta, and NralP, 
ounting the223



5.4 SUPERLATIVE ADJECTIVESindividuals, 
annot o

ur in the same numeri
 spine, sin
e it is plausible thatDegP and NralP 
onstrain the value of a numeri
al variable in 
ontradi
toryways. Empiri
ally this implies that a senten
e 
annot 
ontain both an SDwith the plurality reading and an SA with the relative reading. Spe
i�
ally,sin
e an SD 
an only have the plurality reading in Slovenian, an SA musthave the absolute reading in su
h a senten
e in Slovenian. The predi
tion is

224



5.4 SUPERLATIVE ADJECTIVES
on�rmed by example (415).210,211(415) Najve£most geologovgeologists jeis videloseen najvi²johighest goro.mountain`The plurality of geologists has seen the highest mountain.'210The non-existent relative reading of (415) would be the following. Let us partition thegeologists into groups with respe
t to the height of the mountain they have seen. We 
anassign a unique number to every group: the height of the mountain, expresse in meters.The relative meaning of (415) would state that the largest among these groups is the onewhi
h has the largest number assigned.211A
tually, we only get the relative reading of an SA if the subje
t is interpreted asspe
i�
. The senten
es in (i) 
an have the relative reading, while the senten
es in (ii) onlyhave the absolute reading of the SA. (So (1) 
an only mean that that boy has 
limbedthe highest of all mountains somebody has 
limbed, while (1) 
annot mean that all boyshave 
limed the highest of the mountains that have been 
limbed (unless all 
ontextuallyrelevant mountains have been 
limbed, of 
ourse). Furthermore, it seems that the relativemeaning is more readily a

essible if parti
le ²e `even' is used, as in (iii).(i) 1. Tistithat fantboy jeis splezal
limbed naon najvi²johighest goro.mountain`The highest mountain was 
limbed by that boy.'2. Naon najvi²johighest goromountain jeis splezal
limbed ena (dolo£en)(spe
i�
) fant.boyfo
us`The highest mountain was 
limbed by a (spe
i�
) boy.'3. Naon najvi²johighest goromountain jeis sevedaof 
ourse splezal
limbed najmo£nej²istrongest plezale
.
limber`The highest mountain was 
limbed by the strongest 
limber.'4. Kdowho jeis splezal
limbed naon najvi²johighest goro?mountain`Who has 
limbed the highest mountain?'(ii) 1. Vsakevery fantboy jeis splezal
limbed naon najvi²johighest goro.mountain`Every boy has 
limbed the highest mountain.'2. Ve£inamajority fantovboys jeis splezala
limbed naon najvi²johighest goro.mountain`Most boys have 
limbed the highest mountain.'3. Zagotovo
ertainly jeis kdosomeone splezal
limbed naon najvi²johighest goro.mountain`Someone has 
ertainly 
limbed the highest mountain.'(iii) Poafter AljoAlja jeis pri²el
ome ²eeven najbolj²ibest plesale
.dan
er`Of all girls, Alja was invited by the best dan
er.'225



5.5 COMPARATIVES5.4.3 The non-superlative readingThe third possible goal of Deg head movement is above the sentential nega-tion. This yields the non-superlative reading of SAs, mentioned in �2.1.5.Example (416) is analyzed the same as the non-superlative reading of SDs,see �5.3.3. L∗ formula and LF are given in (417) and (418) on the followingpage, respe
tively.(416) LojzekLeo ninot is kupilbought ravnoexa
tly najlep²ihmost beautiful roº.�owers`Leo didn't buy beautiful �owers.'(417) ∃d : ¬(∃e : agent(leo, e) ∧ buy(e) ∧
∃x [∃p [#(d, p) ∧ beauty(d)]property(p, x) ∧ �ower(x)] theme(x, e))5.5 ComparativesIn Slovenian the 
omparision 
lass212 
an be introdu
ed by od or kot; thus,both 
orrespond to English than. Their 
omplements are noun phrases and(partially elided) 
lauses. Thus, od is a preposition and kot is a 
omplemen-tizer.(419) a. JankoJohn jeis vi²jitaller odthan Metke.Metka`John is taller than Metka.'b. PeterPeter ple²edan
es boljebetter odthan Janka.John`Peter dan
es better than John.'212A 
omparision 
lass is the thing to whi
h we 
ompare something. It 
an be either asingle thing (obje
t, person, event, et
.) or a group of things. It is usually phonologi
allyexpressed, as in (420); however, this is not ne
essary: it 
an be impli
it, as in (i). Idistinguish the 
omparision 
lass and the 
omparision standard. The latter provides anorm and does not refer to some parti
ular thing(s). So, in some situation (i) 
an be true(e.g. be
ause John is taller than Mary, who is the impli
it 
omparision 
lass), although(ii) is false (John is not tall, sin
e it does not ful�l the normative requirements.(i) JankoJohn jeis vi²ji.taller`Joh is taller.'(ii) JankoJohn jeis visok.tall`John is tall.' 226



5.5 COMPARATIVES(418) DegPdDeg1 NegPNeg AgentPeLojzek VPeVkupil(bought) ThemePeThemePxTheme PropertyPxDegPpt1 Aplepih(beautiful) NPxroº(�owers)
(420) a. JankoJohn jeis vi²ji,taller kotthan bowill MetkaMetka kdajkoli.ever`John is taller than Metka will ever be.'b. PeterPeter ple²edan
es boljebetter kotthan Janko.John`Peter dan
es better than John.'
. PeterPeter ple²edan
es bolje,better kotthan JankoJohn poje.sings`Peter dan
es better than John sings.'In English, the 
omparision 
lass 
an also be introdu
ed by either a prepo-sition or a 
omplementizer. However, the di�eren
e is harder to noti
e, sin
ethe two are homonyms: than is both a preposition and a 
omplementizer227



5.5 COMPARATIVES[von Ste
how 1984℄.In this se
tion we will deal only with the 
omparative stru
tures where the
omparision 
lass is introdu
ed by the 
omplementizer (kot-
omparatives):in �5.5.1 I deal with 
omparative determiners (CDs) and in �5.5.2 with 
om-parative adverbs and 
omparative adje
tives (CAs); in �5.5.3 I 
ompare theL∗ analysis to previous analyses. In �5.5.4 I shortly dis
uss the problemswhi
h arise at the attempt of analyzing the 
omparative adverbs in 
onne
-tion to preposition od, and argue that the problems are not limited to L∗theory.In this se
tion we will introdu
e a notational short
ut to fa
ilitate readingof the attribution of a property expressed by an adje
tive, and sometimeswrite high(d, x) instead of ∃p [#(d, p) ∧ height(p)]property(p, x).5.5.1 Comparative determinersThe una

eptability of using both CD and SD within the same senten
e,(421), hints that 
omparative meaning arises by the same me
hanism as(plurality) superlative meaning, i.e. that the same fun
tional proje
tions areinvolved. We shall see that indeed CDs 
an be analyzed in almost equalfashion as SDs. So, senten
e (422a) re
eives L∗ formula (422b) and LF (423).(421) * Najve£most fantovboys jeis dalogive ve£more dekletomgirls roºi
e�owers kotthan bonbon£ke.
andies`The plurality of boys gave more girls �owers than 
andies.'(422) a. Ve£more ljudipeople pijedrink pivobeer kotthan vino.wine`More people drink beer than wine.'b. ∃n : (∀P∀f [∃x′ [#(x′, n) ∧man(x′)] ∃y′ [P ≬ wine ∧ P (y′)]drink(f) ∧ agent(x′, f) ∧ theme(y′, f)]f ≬ e) ∧
∃x [#(x, n) ∧man(x)] ∃y [beer(y)]drink(e) ∧ agent(x, e) ∧ theme(y, e)The only di�eren
e between a 
omparative and superlative stru
ture isthat in the 
omparative stru
ture the 
omparision 
lass is expli
itely given.Namely, the 
onstituent of kot-
lause parallel to the fo
used 
onstituent inthe matrix 
lause provides the 
omparision 
lass. Therefore, the requirement

P = wine o

urs within the 
ommon restri
tor of quanti�ers ∀P and ∀f .Let us show how the appropriate truth-
onditions are en
oded by (422b).Assume that more people drink beer than wine. If n is set to be the numberof beer-drinkers, then it is true that for every event f and predi
ate P su
h228



5.5 COMPARATIVES(423) NralPnNral2 NralPnNral1 BgPe

BgPfBg AgentPfAgentx′PAgent NralPx′t2) NPx′ljudi(people)
VPfVpije ThemePfThemePy′vino(wine)

AgentPeAgentPxAgent NralPxt1 NPxljudi(people)
VPeVpije(drink) ThemePeThemePypivo(beer)

that n people drink P = wine, event f equals event e. This is the 
asebe
ause an appropriate f is simply impossible to �nd.If the number of wine-drinkers is greater than or equal to the number ofbeer-drinkers, we have to demonstrate that any 
hoi
e of n leads to the falsityof (422b). (i) For n greater the number of beer-drinkers, this is the 
ase sin
e
n beer-drinkers do not exist. (ii) Every n smaller than or equal to the numberof beer-drinker is also greater than or equal to the number of wine-drinkers.Thus, we 
an �nd an event f (an event of n people drinking wine) and apredi
ate P (wine) su
h that n people are drinking P . No su
h event equals(any) event e where n people drinki beer, sin
e less than n people drink beer.Thus, the parenthesized part of formula (422b), ∀P∀f [. . . ], is false.In formula (422b) the predi
ate variable P is bound by a universal quan-ti�er ∀P , (impli
itely) o

urring in the same node as ∀f . At �rst sight thisseems unne
essary: we would get the same truth 
onditions if P was boundby a quanti�er having narrower s
ope, as predi
ate variables of non-fo
used229



5.5 COMPARATIVES
onstituents are bound. I argue that our de
ision is nevertheless the rightone: we have 
on
luded that BgP is involved in the analysis of CDs (justas in the analysis of SDs), therefore the null hypothesis is that all pro
essesinvolved in fo
using in general also apply to 
omparative stru
tures. Spe
if-i
ally, fo
us mapping applies, thus, by 
orresponden
e prin
iple the s
ope of
∀P must be the same as the s
ope of ∀f .Finding out whi
h fun
tional proje
tion is realized by CD ve£ and whi
hone by 
omplementizer kot is out of s
ope of the dissertation. I assume thatthe 
ontent of 
omparative lexi
al items is su
h that it triggers the samemovements as in the 
ase of SDs.5.5.2 Comparative adverbs and adje
tivesComparative adverbs are event modi�ers and are therefore a part of the ver-bal extended proje
tion. Finding the identity of their fun
tional proje
tionis out of s
ope of the thesis; we will simply name it PropertyP, as in the 
aseof adje
tives. Examples of senten
es with a 
omparative adverb are given in(424). Sin
e both are analyzed in the same way, the L∗ formula and LF areprovided only for the �rst one.(424) a. PeterPeter lep²emore beautifully ple²e,dan
es kotthan poje.sings`Peter dan
es more beautifully than he sings.'b. PeterPeter jeis sko£iljumped vi²jehigher kotthan Janko.John`Peter jumped higher than John.'(425) ∃d : (∀P∀f [sing(f) ∧ agent(peter, f)) ∧ beautiful(d, f)] f ≬ e) ∧dan
e(e) ∧ agent(peter, e) ∧ beautiful(d, e)CAs re
eive the parallel analysis, (427).(427) a. PeterPeter jeis plesaldan
ed zwith bolj²obetter plesalkodan
es kotthan Janko.John`Peter dan
ed with a better dan
er than John.'b. PeterPeter pi²ewrites bolj²ebetter romanenovels kotthan JankoJohn pesmi.songs`Peter writes better novels than John writes songs.'We will 
onsider CAs in 
opular senten
es in more detail, sin
e in theliterature these are most often dealts with. Copular senten
es are basedon small 
lauses; we have analyzed them in �5.2.2. For brevity, we will230



5.5 COMPARATIVES(426) DegPdDeg2 DegPdDeg1 BgPe

BgPfBg(Neg) PropertyPfPropertyPp′Property DegPp′t2 Ap′lepo(beautifully)
AgentPfPeter VPpoje(sings)

PropertyPePropertyPpProperty DegPpt1 Aplepo(beautifully)
AgentPePeter VPple²e(dan
es)

abbreviate the L∗ formulas 
orresponding to small 
lauses, and write (428b)instead of (428a).(428) JankoJohn jeis visokhigh metermeter sedemdeset.seventy`John is one meter and seventy 
entimeters tall.'a. ∃p : (∃x [janko(x)] property(x, p)) ∧
(∃d [1.7m(d)]#(d, p)) ∧ height(p)b. high(janko, 1.7m)(430) provides the truth 
onditions for (429a). As mentioned in �2.2.1, we
onstrue the notion of event broadly enough to en
ompass states as well. (Sowe paraphrase the meaning of (374) as `there is an event of John being 1.7mtall.') Then, this is how formula (430) yields the 
orre
t truth 
onditions:Assume that John is indeed higher than the last year. Then there are anevent e and height d (say John's a
tual height, d = 1.7m), su
h that for everyevent f and time t, it f is an event of John being 1.7m tall in time t, whi
h231



5.5 COMPARATIVESis the last year, then f equals d. By assumption, there is no su
h an event fand time t, so the parenthesized formula (∀t∀f [. . . ] f ≬ x) is trivially true.Thus, (430) is true. On the other hand, if the last year, John was of the sameheight or heigher the now (d ≤ 1.7m), then we 
an �nd time r (the last year)and an event f of John being d high, happening in time f . However, f doesnot equal e, sin
e f o

urred last year, while e o

urs now (I assume thatthe absen
e of expli
ite temporal predi
ate in (429a) implies the present.)Therefore, the parenthesized formula in false, making the whole (430) false.(429) a. JankoJohn jeis vi²ji,taller kotthan jeis bilbeen lani.last year`John is taller than he was last year.'b. JankoJohn jeis vi²ji,taller kotthan jeis ²irokwide razponspread njegovihhis rok.arms`John is taller than the spread of his arms is wide.'
. Tathis knjigabook jeis debelej²a,thi
ker kotthan jeis mojamy beleºkanotebook ²iroka.wide`This book is thi
ker than my notebook is wide.'(430) ∃e : ∃d : (∀t∀f [high(janko, d) ∧ (last year(t) ∧ time(t, f))] f ≬ e) ∧high(janko, d) ∧ property(p, x)Next, 
ondider some examples where kot-
lause 
ontains a quanti�er,(431a). In this 
ase the whole DP vsako dekle `every girl' is fo
used, sovariable y has wider s
ope than usually.(431) a. ? JankoJohn jeis vi²jitaller kotthan vsakoevery deklegirl (na(on tejthis milongi).milonga)`John is taller than every girl (at the milonga).'213b. ∃e : ∃d : ∃x [janko(x)]
(∀f∀y [girl(y) ∧ high(y, d)] f ≬ e) ∧ high(d, x)The meaning of (431a) arises similarly as the the meaning of (429a).Assume that John is indeed taller than every girl. Then there are an event

e and some height d (say John's height) su
h that e is an every of Johnbeing d tall, su
h that the following holds. For every event f and a group ofindividuals y, if all members of y are girls and f is an event of the membersof y being d-tall, then f equals e. Sin
e John is taller than every girl, su
h213Senten
e (431a) is somewhat less a

eptable. This is probably due to the fa
t that asynonymous senten
e using the preposition od exists: Janko je vi²ji od vsakega dekletana tej milongi `John is taller than every girl on this milonga'. For dis
ussion on why thismight be the 
ase see Dobrovolj
 [2005℄. 232



5.5 COMPARATIVESan event f and group y 
annot be found, thus the formula is automati
allytrue. On the other hand, if some girl is taller than or equally high than John,
y 
an be 
hosen to stand for this girl, and f 
an be 
hosen to stand for theevent that this girl is d-tall. However, f does not equal e, sin
e e is an eventof John being d-tall. Thus, the formula is false.So far, all the examples were analyzed by assuming that the entire overtpart of kot's 
omplement is an alternative to the fo
us, and that the 
or-responding impli
it quanti�er therefore o

urs higher than usually. This isnot ne
essarily the 
ase: universal temporal adverb in (432) does not presentan alternative to the fo
us. Thus, the fo
al mapping does not in�uen
e thes
ope of its impli
it quanti�er, whi
h remains low. So, by (433) we 
orre
tlypredi
t the meaning of (432): on
e per year, Peter drives a 
ar whi
h is bet-ter than Janko's usual 
ar; it is not ex
luded that from time to time Jankomight drive a 
ar better than this Peter's 
ar.(432) PeterPeter vozidrives enkraton
e letnoper year bolj²ibetter avto
ar kotthan JankoJohn vsakevery dan.day`On
e per year, Peter drives a 
ar whi
h is better than the 
ar Johndrives every day.'(433) ∃e : ∃d : (∀f∀x[(∀t [day(t)] time(t, e)) ∧ agent(janko, f) ∧ drive(f) ∧

∃y [
ar(y) ∧ good(y, d)] theme(y, f)]f ≬ e) ∧
(∃t [on
e-per-year(t)] time(t, e)) ∧ agent(peter, e) ∧ drive(e) ∧
∃y [
ar(y) ∧ good(y, d)] theme(y, e)5.5.3 A 
omparision to other approa
hesThe analysis of 
omparatives from �5.5 
orre
tly predi
ts the truth 
onditionsfor all types of senten
es dis
ussed by Heim [2006℄.214In the semanti
 literature, the 
ase of CAs with than+DP (i.e. in Slove-nian, CAs with od) is usually taken to be the basi
 one (see �5.5.4). LF(434b) is assigned to senten
e (434a); next, by using a separate 
omputa-tional system of formal semanti
s (see �3.2) the appropriate truth 
onditionsare derived.(434) a. John is taller than every girl.b. [every girl℄4 [John is taller than t4℄In (434b), the universal DP every girl has moved, sin
e its denotation inthe base position has a wrong type (it is a generalized quanti�er, and not a214All examples in this se
tion are adapted from Heim [2006℄.233



5.5 COMPARATIVESvariable). Than the DP s
opes over the 
omparative morpheme is expe
ted:�there is just no lower possible s
ope-site [Heim 2006: 2℄�.For standard analysis, it is examples of the than+((partially elided) 
lause),i.e. examples 
orresponding to Slovenian kot CAs, that are problemati
,(435a). The theory predi
ts the 
orre
t truth 
onditions only is�as in(434b)� the universal DP s
opes above the 
omparative morpheme (435b).However, su
h a wide s
ope is unmotivated: the type mismat
h 
ould alsobe resolved by moving DP every girl immediately above the than-
lause.(435) a. John is taller than every girl is.b. [every girl℄4 [John is taller than t4 is tall℄.
. [k5 [every girl is t5℄℄4 [John is taller than t4℄.£. [k1 [every girl is t1 tall℄℄4 [John is taller than t4℄.Heim [2006℄ writes that Larson [1988℄ suggests that than-
lauses are a
-tually impli
ite wh-
lauses, and that the LF of (435a) is really (435
).However, this kind of analysis 
annot deal with examples of 
omparativesubdeletion, (436a). This lead Heim to propose a generalization of the notionof a generalized quanti�er (see �4.1.2): we 
an de�ne not only GQs overindividuals, but also GQs over degrees. For the proposal to work, she hasto introdu
e a non-standard semanti
s for adje
tives: in her approa
h, theydo not denote the relation between individuals and degrees, but the relationbetween individuals and sets of degrees. (We shall not dis
uss the details ofher analysis.) By doing this, LF (435£) 
an be assigned to senten
e (435a),and example (436) 
an also be analyzed in the same fashion.(436) a. The desk is wider than some 
ou
h is long.b. [k2 [some 
ou
h is t2 long℄℄1 [the desk is wider than t1℄The analysis (sin
e it is based on Larson's insight, Heim dubs it Larso-nian) predi
ts the 
orre
t truth 
onditions for (435a), although DP everygirl never s
opes over the 
omparative morpheme. It is 
ru
ial that is s
opesover the elided 
lause (this happens by the (generalized) wh-movement withinthe 
lause) and that the whole than 
lause moves over the 
omparative mor-pheme (this movement is parallel to the movement of a DP in a senten
ewith a than+DP, so it is independently motivated).The standard approa
h215 retains the assumption that adje
tives denotethe relation between individuals and degrees. LF for (436) is similar to215Heim 
laims that most authors a

ept the standard analysis, among them von Ste-
how [1984℄ and Rullman [1995℄, the ex
eptions being Larson [1988℄ and S
hwarz
hild andWilkinson [2002℄. 234



5.5 COMPARATIVESLarsonian LF; the di�eren
e hides is 
ertain te
hni
al detail that we will notdis
uss.(437) [more than k1 [some 
ou
h is t1 long℄℄2 [the desk is t2 wide℄Let us mention some disadvantages of the standard approa
h (withoutwalking through the details of the semanti
 derivation). It 
annot assignthe 
orre
t truth 
onditions to senten
es like (434a): it predi
ts that (434a)means that John is higher than the smallest girl. On the other hand, whenit 
omes to examples 
ontaining modal operators (438)�(439), it fares betterthan Larsonian approa
h.(438) He was more 
autious than he needed to be.a. * For every a

essible world w it is the 
ase that in the a
tualworld he was more 
autious than in w.b. There is an a

esible world w (in whi
h a 
ertain goal is a
hieved)su
h that in the a
tual world he was more 
autious than in w.(I.e. in the a
tual world the desired goal 
ould be a
hieved bya lesser degree of 
aution.)(439) He 
harged more than he was allowed to.a. * There is an deonti
ally a

essible (law-abiding) world w su
hthat in the a
tual world he 
harged more than in w.b. For every deonti
ally a

essible (law-abiding) world w it is the
ase that in the a
tual world he 
harged more than in w. (I.e.in the a
tual world, the law was broken.)Need is a modal verb expressing ne
essity (when used epistemi
ally).(440) is true if you have been 
autious in every a

esible possible world whereyou have not been robbed. Thus, we analyze need using a universal quanti�erover possible worlds. However, as Heim points out, this does not mean that(438) has meaning (438a)�the 
orre
t meaning is stated in (438b), wherethe existential quanti�er over possible worlds is used.(440) To not get robbed, you need to be 
autious.Similar, but reversed situation is found in the 
ase of (439). Be allowedto is a deonti
 possibility operator: (441) means that there is a deonti
allya

essible possible world where he 
an 
harge 2 euros for a 
o�ee. We an-alyze be allowed to by using the existential quanti�er over possible worlds.However, to represent the meaning of (439), have have to use the universalquanti�er (439b), not the existential one (439a).(441) He is allowed to 
harge 2 euros for a 
o�ee.235



5.5 COMPARATIVESHeim emphasizes that there is a set of examples where the su

ess of herand standard approa
h are 
omplementar. She tries to solve the problem bytweaking the Larsonian approa
h so that it 
an simulate the standard one.She introdu
es a spe
ial operator Π216 and assumes that Π 
an raise: if Πremains in its base position, Larsonian analysis results, if it raises, we get thestandard one. So, Heim uni�es both analysis by parametrization. Note thatshe emphasizes that it is not her goal to explain why Π may or must movein 
ertain 
ases (and thus a
hieve explanatory adequa
y). She simply wantsto provide a uniform system whi
h 
an derive both types of meaning.I believe postulation su
h a solution is a typi
al trap, espe
ially for anapproa
h assuming the existen
e of a spe
ial SF. The theoreti
al apparatusthat modern semanti
 theories use to represent SF obje
ts is powerful enoughto represent almost anything. Spe
i�
ally, by introdu
ing a spe
ial operator(Π) the essen
e of the problem is obs
ured. I quote Heim [2006: 13℄: �Itwould be interesting to establish a generalization of some kind, to 
orrelatethe division between the two sets with some other ways in whi
h they behavedi�erently.� As Heim demonstrates pra
ti
ally, introdu
ing new theoreti
altools does not lead to the establishing of a new empiri
al generalization�simply be
ause the tools are new and thus essentially unrelated to the existingtheory.I believe that in this 
ase L∗ theory 
an do better. The two sets ofexamples (the examples good for Larsonian and standard approa
h) are dif-ferentiated by the s
ope of the quanti�er in the 
omparision 
lass. Larsonianapproa
h is su

essful when its s
ope is high; the standard approa
h is su
-
essful, when the s
ope is low. In L∗ theory, we have a me
hanism�fo
almapping�whi
h 
an raise the s
ope of a quanti�er�but only the s
ope of aquanti�er over alternative variable, whi
h introdu
es the 
omparision 
lass.In L∗ theory we thus expe
t that the unusually high s
ope of 
ertain quan-ti�ers should be a 
onsequen
e of fo
using.To repeat, both sets of examples should di�er with respe
t to fo
us-ing. Indeed, Heim's examples 
an be partitioned to (442), whi
h 
ontaina 
onstituent that 
an be fo
used, and (443), whi
h do not 
ontain su
h a
onstituent.217(442) a. John is higher than every girl.216Heim adopts operator Π (p-i: point to interval) from S
hwarz
hild and Wilkinson[2002℄.217In the examples below, the 
omparision 
lass is underlined. I note that fo
us and
omparision 
lass are not prosodi
ally prominent in (442), at least not in parallel Slove-nian examples. Fo
os is determined on semanti
 basis: there are alternatives to fo
us,
omparision 
lass being one of them. 236



5.5 COMPARATIVESb. Today we have talked longer than we 
ould have yesterday.
. Bill did better than John predi
ted that most of the studentswould do.(443) a. He was more 
autious than he needed to be.b. He 
harged more than he was allowed to.
. He was older than he needed to be (to get a kid's ti
ket).More pre
isely, the di�eren
e between the two sets of examples is thefollowing. In (443), the �novel� part of the kot 
lause (needed, allowed) formsa part of the verbal extended proje
tion. Therefore, it 
orresponds to thesame (event) variable as the verbal spine. On the other hand, in (442), the�novel� 
onstituent (every girl, yesterday, most of the students) is not a partof the verbal extended proje
tion. It is a 
omplex head (a spe
i�er) of somefun
tional proje
tion of this extended proje
tion. Therefore, it 
orrespondsto a di�erent variable then the verbal spine.Assuming that parts of the verbal spine 
annot be fo
used would yieldthe 
orre
t results. However, we know that su
h an assumption is false, sin
everb 
an be fo
used, 
f. (48b) on page 36.Corresponden
e prin
iple 12 on page 183 from �4.5 states that fo
usingraises the s
ope of a quanti�er over the alternative variable. If fo
us is apart of the verbal spine of an ellipti
al senten
e introdu
ing the 
omparision
lass, then the input and the output of the fo
al mapping are the same. Thevariable 
orresponding to the verbal spine is the event variable, whose quan-ti�er already s
opes (immediately) above the ellipti
al 
lause. In a nutshell,in this 
ase fo
using does not 
hange the quanti�
ational stru
ture.Larsonian approa
h for
es quanti�ers to have wide s
ope. Therefore it
orre
tly analyzes senten
es in (442), where the s
ope of the quanti�er isindeed wide, due to fo
using. However, the approa
h fails with examples in(443), where fo
using does not 
hange the quanti�
ational stru
ture. Thereverse is true for the standard approa
h. With both approa
hes, thereare 
ertain ex
eptional 
ases: the standard approa
h (unexpe
tedly) yields
orre
t results with (442b), while Heim's approa
h (unexpe
tedly) works with(443
).Let us provide L∗ formulas for senten
es of both types: (444) and (445)provide representations for (442) and (443), respe
tively.(444) a. ∃e : ∃d : (∀f∀y [girl(y) ∧ high(y, d)] f ≬ e) ∧
∃x [john(x)] high(x, d)b. ∃e : ∃d : (∀f∀t[∃w [a

essible(w)] in-world(w, f) ∧
(yesterday(t) ∧ time(t, f)) ∧ talk(f) ∧ length(f, d) ∧237



5.5 COMPARATIVESagent(we, f)]f ≬ e) ∧talk(e) ∧ length(e, d) ∧ agent(we, e) ∧ today(e)
. ∃e : ∃d : (∀f∀x[agent(john, f) ∧ predi
t(f) ∧ theme(
(∃e′ : (most-students(x)∧agent(x, e′))∧do(e′)∧quality(e′, d)), f)]f ≬
e) ∧do(e) ∧ agent(bill, e) ∧ quality(e, d)(445) a. ∃e : ∃d : (∀f [∀w [a

essible(w) ∧ goal-rea
hed(w)] in-world(w, f)∧
autious(he, d, f)]f ≬ e) ∧ 
autious(he, d, e)b. ∃e : ∃d : (∀f [∃w [a

esible(w)] in-world(w, f)∧
harge(f)∧amount(f, d)]f ≬
e) ∧ 
harge(e) ∧ amount(e, d)
. ∃e : ∃d : (∀f [∀w [a

essible(w) ∧ get-kid's-ti
ket(w)] inworld(w, f)old(he, d, f)]f ≬ e) ∧ old(he, d, e)A

ording to our 
lassi�
ation, the standard approa
h unexpe
tedly pre-di
ts the 
orre
t meaning of (442b). The L∗ representation is given in(444b). The standard approa
h does well in this 
ase be
ause formulas (444b)and (446) have the same truth-
onditions. This follows if we assume thatyesterday (442b) refers to yesterday as a whole and that atomi
 formulayesterday(t) is true for a single value of t.219(446) ∃e : ∃d : (∀f [∃w [a
essible(w)] in-world(w, f)talk(f)∧length(f, d)∧agent(we, f)∧

(∃t [yesterday(t)] time(t, f))]f ≬ e) ∧talk(e) ∧ length(e, d) ∧ agent(we, e) ∧ today(e)Heim unexpe
tedly predi
ts the 
orre
t truth 
onditions with (443
). Letus 
ompare it to (443a)�we know why her approa
h fails in this 
ase. In-tuitively, the di�eren
e between the two senten
es is that in (443a), the goalwas a
tually rea
hed: if the purpose of 
aution is to not get robbed, thenthe truth of (443a) implies that you were not robbed on your way home.Contrary holds for (443
): if the senten
e is true, then the goal�to get kid'sti
ket�was not rea
hed.The di�eren
e is a 
onsequen
e of our world knowledge. We know that ifby being d-
autious some goal is always rea
hed, then by being more than d
autios, this is also the 
ase: being more 
autious 
annot hurt. On 
ontrary,it is not the 
ase that if being (exa
tly) d years old is good for getting a kid's219Alternatively, we 
ould assume that yesterday quanti�es over all of yesterday's mo-ments. Then, ∃t in (446) has to me repla
ed by ∀t.238



5.5 COMPARATIVESti
ket, then being older is also good for this purpose. Quite the reverse, inthis 
ase being younger 
annot hurt.220To 
on
lude, Heim su

eeds with (443
) based on our world knowledge,whi
h in�uen
es the truth-
onditions via determining the meaning of therestri
tor over w. (The restri
tor requires not only that every w be a

essible,but also that a spe
i�
 goal be satis�ed, via predi
ate goal-rea
hed.) In(443
), goal-rea
hed is not upward, but downward monotonous with respe
tto age d, yielding the unexpe
ted meaning.We 
on
lude the se
tion by dis
ussing example (447). At �rst sight,this example 
onstitutes a 
ounterexample to the L∗ theory. One of (447)'smeanings is that there is a girl su
h that John is taller than her. It is thusnot enough if if the quanti�er over y s
opes as in (447a). Its s
ope should beas in (447b); also, the quanti�er must be existential. Fo
using is thus unableto widen the s
ope of y's quanti�er enough.(447) JankoJohnfo
us jeis vi²jitaller kotthan neko dekle.[some girl℄fo
usJohn is taller than some girl.a. * ∃e∃d : (∀f∀y [girl(y) ∧ tall(y, d)] f ≬ e) ∧
∃x [john(x)] tall(x, d)b. ∃y [girl(y)]∃e∃d : (∀f [tall(y, d)] f ≬ e) ∧
∃x [john(x)] tall(x, d)The problem disappears on
e we realize that in this 
ase, the inde�niteDP is used spe
i�
ally. Neko dekle `some girl' 
ontains feature [Spe
i�
℄,whi
h is 
he
ked in the main 
lause. This way the quanti�er over y gainseven wider s
ope than the s
ope indu
ed by fo
using.L∗ theory 
an thus a

ount for the data a

ounted for by both the stan-dard and Heim's theory. Note that no spe
ial assumptions were introdu
edin order to a
hieve this. A
tually, this was why our theory had automati
allylead us to the 
on
lusion that the di�eren
e between the tho types of data is
aused by fo
using.5.5.4 Comparative stru
tures with odIn this thesis we do not provide a semanti
 analysis of 
omparative stru
-tures having a nominal 
omplement (od-
omparatives). They present a hardproblem for L∗ theory. While using L∗ language we 
an represent the mean-ing of adje
tival od-
omparatives, I do not see how the meaning of adverbial220Thus the impli
ature is 
hanged if we dis
uss ti
kets for retired people instead of kid'sti
kets. 239



5.5 COMPARATIVESod-
omparatives 
ould be represented. Sin
e I believe that the 
onstru
-tions 
all for a uni�ed analysis, I 
on
lude that the analysis of adje
tivalod-
omparatives I have in mind must be wrong, and thus do not present it.It is not hard to see that it is not trivial to transfer the analysis of adje
-tival od-
omparatives to adverbial ones, if one desires a 
onsistent syntax�semanti
s interfa
e. The 
omparision 
lass of kot-
omparatives is given by asenten
e, so the 
omplement of 
omplementizer kot repeats the base form ofthe adje
tive or the adverb (at LF): (449b) is derived from (450) by ellipsis(
f. to 
omparative subdeletion in �5.5.3). Contrary, in (448b) the 
ompar-ision 
lass is given by a DP, whi
h does not repeat the base form of theadje
tive (at LF)�sin
e we 
annot motivate the ellipsis in the 
ase of od-
omparatives, 
f. una

eptability of (451), we have to assume that LF also
ontains only the DP.(448) a. JankoJohn jeis vi²jitaller odthan Metke.Mary`John is taller than Mary.'b. PeterPeter ple²edan
es boljebetter odthan Janka.John`Peter dan
es better than John.'(449) a. JankoJohn jeis vi²ji,taller kotthan jeis Metka.Mary`John is taller than Mary is.'b. PeterPeter ple²edan
es boljebetter kotthan Janko.John`Peter dan
es better than John.'(450) PeterPeter ple²edan
es boljebetter [kot[than JankoJohn dobrogood ple²e℄.dan
es℄(451) * PeterPeter ple²edan
es boljebetter odthan MetkeMary poje.sings`Peter dan
es better than Metka sings.'It follows from the above assumption on the 
omparision 
lass that we
annot 
ompare John's height to Mary's height. We might say that we
ompare John's height to Mary as su
h. However, this would imply that the
omparision 
ould be 
arried out with any Mary's property, e.g. her weight,whi
h is false: our linguisti
 intuition is that only 
omparision to her heightis possible. Maybe one 
ould try to blame the pragmati
s at this point, buta 
onvin
ing formal analysis should be developed, whi
h is out of s
ope ofthis thesis. 240



5.6 NEGATIVE GRADABLE ADJECTIVESTo the best of my knowledge this problem is usually not re
ognized inthe semanti
 literature. Authors either (i) assume that od-
omparativesare derived from kot-
omparatives [
f. von Ste
how 1984℄�in this 
ase, thesyntax�semanti
s interfa
e is not worked out�or (ii) do not dis
uss adverbialod-
omparatives at all [Heim 2006℄.5.6 Negative gradable adje
tivesIn antonymous adje
tival pairs, one adje
tive is felt to be positive and theother negative. This is how also we shall 
all them: positive and negativegradable adje
tives. In a antonymous pair su
h as visok�nizek `high�low',visok and nizek are positive and negative, respe
tively. So far we have dealtwith positive adje
tives; in this se
tion, we dis
uss negative ones.The intuition that antonyms di�er with respe
t to polarity seems appro-priate. The meaning of negative adje
tive's superlative 
an be representedusing (452).(452) a. najniºjalowest goramountain`the lowest mountain'b. ∃d : (∀x′ [¬high(x′, d) ∧mountain(x′)]x′ ≬ x)∧¬high(x, d)∧mountain(x)There is a height d, su
h that (i) for every x′ whi
h is a group of mountainswhi
h are not at least d-high x and x′ overlap, and (ii) x is a group ofmountain whi
h are not at least d-high.We 
an show, using the same reasoning as for positive gradable adje
tivesin �5.5.2, that (452b) truly gives us the 
orre
t truth 
onditions. (i) Let therebe exa
tly one mountain G having the smallest height in the 
ontext, andlet x stand for G. Let d stand for some height greater that the height of Gbut smaller than or equal to the height of the se
ond lowest mountain. Thenonly mountain G is not (at least) d-high. So every group of mountains x′ not
d′-high will in
lude G. (ii) Assume that we wanted x to stand for a mountain(H) whi
h is not the lowest mountain. On one hand, if we 
hoose d to besmaller than or equal to the height of H, subformula ¬high(x, d) is false, sothe whole formula is false. On the other hand, if we 
hoose d greater thanthe height of H, then we 
an 
hoose x′ to be some mountain G lower than H(G exists by de�nition of H). x′ is then a mountain lower than d and di�erentthan x (=H). So it is not true that for every mountain x′ whose members aremountains whi
h are not d-high, x′ and x overlap.Formula also yields the 
orre
t results in the 
ase of a plural DP. Intu-itively, phrase najniºje gore `the lowest mountains' then refers to all moun-241



5.6 NEGATIVE GRADABLE ADJECTIVEStains of the smallest height, whi
h is exa
tly the interpretation the formulaprovides. (i) If we let x stand for all mountains of the smallest height (and noother mountains), we 
an let d be some height between the height of moun-tains in x and the se
ond lowest height. Every group x′ whose members aremountains lower than d will therefore 
ontain some mountain from x. (ii) Ifwe do not 
hoose x to stand for all the mountains of the smallest height, thenwe 
an 
hoose x′ to stand for one of the smallest mountains not in
luded in
x, thereby making the formula false.The general situation is also the same as in �5.5.2 for positive gradableadje
tives. DP najniºje gore `the lowest mountains' 
an refer to all themountains lower than some height, i.e. the group of mountains the DP refersto must 
ontain all mountains lower than or equally high as one of the highestmountains the DP refers to.Also, we analyse the 
omparative degree of negative gradable adje
tives(and adverbs) just as the 
omparative degree of positive adje
tives in �5.5.Formula (452b) implies that the negative member of the antonymouspair is a negation of the positive adje
tive, whi
h is intuitively a wel
omeresult. The negation must have the narrowest s
ope possible; if the meaningof adje
tive visok `tall' is simpli�ed to high(x, d), the meaning of nizek `low'results from dire
tly negating this formula, yielding (¬high(x, d)).It is well known that the meaning of gradable adje
tives is vague. In thesemanti
 literature it is usually assumed that their meaning depends on a
ontextually given 
omparision standard, and that the meaning of the positivedegree is impli
itely 
omparative: an individual is tall whenever he is tallerthan the 
ontextually given standard for tallness. Similarly, an individualis short, whenever he is shorter than the 
ontextually given standard forshortness. It is important to note that the mentioned standards are di�erent(the standard for shortness must be less than the standard for tallness), sin
egradable adje
tives have a zone of indi�eren
e: an individual 
an be neithertall nor short. [
f. Kennedy 2001℄This leads to an old problem in semanti
s, the di�eren
e between pairsvisok�nizek `tall-short' (453) and visok�ne visok `tall�not tall' (454).(453b)and (454b) are not synonymous, as 
an be seen from the fa
t that (455) isnot 
ontradi
tory.(453) a. TriglavTriglav jeis visok.high`Triglav is high.'221221The estimates in (453)�(455) refer to the heights of the mountains mentioned with242



5.6 NEGATIVE GRADABLE ADJECTIVESb. KalKal jeis nizek.low.`Kal is low.'(454) a. TriglavTriglav jeis visok.high.`Triglav is high.'b. �pik�pik ninot-is visok.high.`�pik is not high.'(455) �pik�pik ninot-is visok,high vendarbut tudialso nizeklow ni.not-is`�pik is not high, but is not low neither.'Semanti
s must di�erentiate between these 
onstru
tions. The analysisof (454b) is straightforward: �pik is not high i� it is not true that is ishigh: ¬(high(x)). The analysis of (453b) is more di�
ult, sin
e it is not
lear what s
ope the negation should have, so that �only the adje
tive� isnegated. Sometimes it is assumed that the meaning of (453b) is representedby (¬high)(x), where the interpretation of the 
omplex predi
ate (¬high) isleft to the lexi
al semanti
s. We will show that using L∗ theory, the meaningof negative adje
tives 
an be represented in the syntax.Let us break down the meaning of gradable adje
tive visok `tall' usingthe pattern (456), introdu
ed in �5.2.1. When height is expli
itely given, thedots in (456) are repla
ed by a predi
ate limiting the values of variable d, asin (457).222 If height is not expli
ated we assume that (DegP is absent and)
d is 
onstrained by a 
ontextually determined standard, as in (458).(456) (∃p [(∃d [. . . ]#(d, p)) ∧ height(p)] property(p, x)) ∧mountain(x)(457) (∃p [(∃d [5000m(d)]#(d, p)) ∧ height(p)] property(p, x))∧mountain(x)(458) (∃p [(∃d [standard(d)]#(d, p)) ∧ height(p)] property(p, x))∧mountain(x)It is usually assumed that the standard for tallness is a 
ertain height, e.g.3000m [Kennedy 2001℄. We 
an thus de�ne predi
ate standard as in (459).(459) standard(d) i� d = ds, where ds is a 
ontextually given standard fortallness.respe
t to other Slovenian mountains higher than 2000m. Triglav (2864m), �pik (2472m),Kal (2001m) [Kern and Cuderman 2001℄.222We will not deal with the internal 
omposition of the measure phrase pettiso£ metrov`�ve thousand meters'. 243



5.6 NEGATIVE GRADABLE ADJECTIVESAs mentioned, the standard approa
h then assumes that variable d is
ompared to the standard value. In L∗ theory we wish to avoid the the
laim that the positive degree is impli
itely 
omparative. In a theory whi
hassumes that syntax/morphology and formal semanti
s are tightly 
onne
ted,this predi
ts that the 
omparative degree (being expli
it or impli
it) 
arries
omparative form. However, in L∗ theory we need not assume that positivesare impli
itely 
omparative, sin
e (458) gives us the 
orre
t result: everymountain surpassing the standard height has d quanta of height, where d isthe standard determined by the 
ontext.223The meaning of negative adje
tives is represented by formula (460). How-ever, in this 
ase we must assume that predi
ate standard determines thestandard of lowness.(460) nizkalow goramountain
(¬∃p [(∃d [standard(d)] #(d, p)) ∧ height(p)]property(p, x))∧mountain(x)Compared to the above-mentioned representation (¬high)(x), formula(460) has an important advantage. While the former leaves the interpretationof the negation to the lexi
al semanti
s, ¬ is a synta
ti
 element in in (460).This is important sin
e in a 
omplement of negative gradable adje
tives,downward entailing is possible and NPIs are li
ensed [Kennedy 2001: 35℄.However, (460) is not unproblemati
. First, where do we pla
e ¬ in LF?LF of nizka gora must be similar to LF of visoka gora, repeated in (461).Quanti�er ∃p o

urs between PropertyPx and Ap: if it is to be negated,as in (460), ¬ must o

ur in PropertyPx or higher, whi
h is una

eptable,sin
e it would then also negate mountain(x). Se
ond, formula for (454b)is (462). The only di�eren
e between (460) and (462) is that (462) alsore�e
ts the movement of �pik into subje
t position, whi
h is irrelevant for our
urrent dis
ussion. Spe
i�
ally, the position of ¬ in both formulas is the same:

¬ o

urs immediately above ∃p. Thus, the formulas do not di�erentiatebetween a negative and negated positive adje
tive.(461) PropertyPxApvisoka(high) Nxgora(mountain)(462) �pik�pik ninot-is visok.high223I assume that the exa
tly-meaning is a pragmati
al impli
ature, 
f. to the dis
ussionon (65) on page 44. 244



5.6 NEGATIVE GRADABLE ADJECTIVES`�pik is not high.' ∃x [²pik(x)]¬∃p [(∃d [standard(d)]#(d, p)) ∧ height(p)] property(p, x)The truth 
onditions of (460) and (462) di�er only be
ause we stipulatedthat predi
ate standard has di�erent denotations: it sets the standard oflowness in (460) and standard of highness in (462) [
f. Kennedy 2001℄. How-ever, standard o

urs in the same (synta
ti
) environment in both formulas.Therefore, there is no reason that it should be interpreted di�erently.Sin
e ¬ in (462) and (460) are L∗ re�exes of sentential negation andnegative adje
tive, the position of ¬ in (462) is probably higher than itsposition in (460), although this 
annot be read o� the (simpli�ed) formulas.In the end, the 
orresponding LFs thus di�er, and it seems that di�erentinterpretation of standard 
ould be motivated.I believe this 
annot be done. In neither 
ase the negation operator is im-mediately above predi
ate standard (in LF, at least PropertyPx intervenes).The trigger of the di�erent interpretations of standard is thus not lo
al. Thisis problemati
, sin
e usually synta
ti
 prin
iples are lo
al.If the s
ope of ¬ in (460) 
ould be narrowed, so that it would o

urimmediately above standard, the above obje
tion 
ould be avoided. We
ould assume that standard is interpreted as a standard for lowness i� ito

urs immediately below the negation operator.224In (463), the negation s
opes immediately above standard. It only negatesthe subformula whi
h determines the size of the group whi
h variable p standsfor.(463) nizkalow goramountain
(∃p [(¬∃d [standard(d)] #(d, p)) ∧ height(p)]property(p, x))∧mountain(x)However, by 
orresponden
e prin
iples given in �4, no LF 
orrespondsto (463). By 
orresponden
e prin
iple 9, ¬ 
ould only be introdu
es by anegative proje
tion NegP. However, doing so we would also negate height(p),yielding wrong truth 
onditions. We solve the problem by substituting for(463) the logi
ally equivalent (464b), where universal quanti�
ation over dis used. By 
orresponden
e prin
iple 10, the quanti�er over d is universal iffeature [Deg℄ is negative, [Deg(Neg) ℄, as shown in LF (464
).∗224Predi
ate standard must be sensitive to its synta
ti
 environment in any 
ase, sin
ethe standard must be set with regard to the adje
tive that is used: highness, heaviness,goodness, et
.

∗A
tually, there is another, even more appealing possibility of representing the meaningof the members of an antonymous pair, whi
h uses one and the same predi
ate standardfor both members. Assume that standard is true of the whole range of standard values,ranging from lower to upper end. (Or, alternatively, that it is at least true for both edges245



5.6 NEGATIVE GRADABLE ADJECTIVES(464) a. nizkalow goramountainb. (∃p [(∀d [standard(d)]¬#(d, p)) ∧ height(p)] property(p, x))∧mountain(x)
.
∃p↓

PropertyPx

∀d↓
DegPpDegPdDeg(Neg) Ap/nizka/(low)high

Nxgora(mountain)
Still, the troubles do not end. If (464b) is to be logi
ally equivalent to(463), it is ne
essary that ¬ s
opes immediately above #(d, p). However, thisis unexpe
ted with respe
t to our 
orresponden
e prin
iples. Corresponden
eprin
iple 9 tells nothing about the polarity of head predi
ates225. It only dealswith the polarity of NegP's 
omplement and the 
omplex head of negativefun
tional proje
tions.A detailed inspe
tion of LFs used so far in the thesis shows that 
orre-sponden
e prin
iples 9 and 10 were only used with overlap as head predi
ateand universal quanti�
ation. The makes it possible to adjust the theory inthe following way, without reje
ting any results it has yielded so far.First, I repla
e the overlap predi
ate ≬ as a head predi
ate with the dis-jointness predi
ate ≍. From this point on, we assume that the head predi
ateof features whi
h were so far regarded as having overlap as head predi
ate([Def℄, [Bg℄ and [DefA ℄) is a
tually the disjointness predi
ate. Se
ond, 
or-responden
e prin
iple 9 is adjusted in point (ii).Corresponden
e Prin
iple 9 (adjustment) The negative operator in L∗
an be introdu
ed by (i) a fun
tional proje
tion NegP: then its 
omplement isnegated; or a (ii) �nal fun
tional proje
tion of a feature having negative value:then the 
omplex head of its fun
tional proje
tion and the atomi
 formula ofthe head predi
ate are negated.225This is understandable, sin
e it was postulated before dis
ussing the intera
tion be-tween quanti�
ation and predi
ation.and for nothing outside them.) Then high mountain and low mountain 
an be representedas in (i) and (ii), respe
tively.(i) ∀d [standard(d)] ∃p [height(p) ∧#(d, p)] property(p, x) ∧mountain(x)(ii) ∀d [standard(d)] ∀p [height(p) ∧#(d, p)]¬property(p, x) ∧mountain(x)246



5.7 SENTENTIAL NEGATIONThe adjustment would be impossible if 
orresponden
e prin
iples 9 and 10were ever used with e.g. head predi
ate agent, sin
e it would follow that thehead predi
ate of [Agent℄ is ¬agent, whi
h seems intuitively wrong. Sin
e the
orresponden
e prin
iples were only used with the overlap predi
ate, no su
hproblem arises: the linguisti
 intuition tells nothing about whi
h predi
ateshould be taken as basi
, overlap or disjointness.Sin
e the atomi
 formula of head predi
ate is in
luded in the L∗ formulaonly at the �nal proje
tion of a feature, the added requirement that theatomi
 formula of a head predi
ate is also negated 
on�rms the appropriate-ness of the de
ision taken at the �rst formulation of the prin
iple that theoperator of negation is only introdu
ed by the �nal proje
tion of a feature.5.7 Sentential negationWe have adopted the view, stemming from Pollo
k [1989℄, that sententialnegation is (universally) introdu
es by a spe
ial fun
tional proje
tion NegP,whi
h negates its 
omplement. This is why we were for
ed to introdu
e adi
hotomy in the formulation of 
orresponden
e prin
iple 9: (i) operator ¬
orresponding to sentential negation negates the 
omplement of NegP; (ii)operator ¬ introdu
ed by a negative fun
tional proje
tion negates the 
om-plex head (in standard terminology, a spe
i�er) of this fun
tional proje
tion.In this se
tion we shall show that in L∗ theory the meaning of sententialnegation 
an be represented by using the uniqueness pattern. It follows thatthe �rst point of 
orresponden
e prin
iple 9 is super�uous. The �nal versionof the prin
iple is thus the following.Corresponden
e Prin
iple 9 (se
ond adjustment) The negative oper-ator in L∗ is introdu
ed by a �nal fun
tional proje
tion of a feature havingnegative value. Operator ¬ negates the 
omplex head of its fun
tional proje
-tion and the atomi
 formula of the head predi
ate.Consequently, 
orresponden
e prin
iple 10 
an also be simpli�ed.Corresponden
e Prin
iple 10 (adjustment) An impli
it (restri
ted) quan-tifer is universal if it o

urs in a fun
tional proje
tion introdu
ing a negation;otherwise, it is existential. (The node where ∀ o

urs is interpreted as a dis-jun
tion.
247



5.7 SENTENTIAL NEGATION5.7.1 Semanti
 de
omposition of NegPI suggest that we use formula (467a) instead of (466a).226(465) Pesdog nenot laja.barks`A dog does not bark.'(466) a. ¬∃f : ∃x [dog(x)] bark(f) ∧ agent(x, f)b. NegPNeg vPfDPxpes(dog) VPflaja(barks)(467) a. ∃e : (∀f [∃x [dog(x)] bark(f) ∧ agent(x, f)]¬(f ≍ e))b. NegPeNegPfNeg(Neg) vPfDPxpes(dog) VPflaja(barks)In (467) it is 
ru
ial that event e is 
ompletely unspe
i�ed: agent, themeor any other theta role is unspe
i�ed; even the type of event is not deter-minerd. Let us 
all su
h an event a null event. A null event is of 
oursedi�erent than any event whi
h is spe
i�ed in some way, e.g. by determiningwhat a
tion is going on and/or spe
ifying the theta roles.It follows that the negated atomi
 formula ¬(f ≍ e) in (467a) (whi
h isequivalent to f ≬ e) 
annot ever be true: the a
tion and theta roles of event
f are spe
i�ed, while this is not the 
ase for e. Thus, formula (467a) 
anonly be true if no event f satis�es the truth 
onditions given in the restri
torof ∀f . If there is an event f satisfying those 
onditions, the formula requiresit to be the same as e, whi
h is impossible. In other words, formula (467a) istrue if and only if there is no event 
orresponding to the proposition of thesenten
e, thereby negating the proposition.226In (466a) we adopt the result of �5.6 that a negative feature also negates the atomi
formula of the head predi
ate. Thus we repla
e f ≬ e by ¬(f ≍ e).248



5.7 SENTENTIAL NEGATIONThe analysis of sentential negation 
onforming to the uniqueness patternexplains why the non-superlative usage of superlatives is possible, i.e. whysuperlatives 
an be asso
iated to sentential negation (see �2.1.5, �5.3.3 and�5.4.3). In the analysis of the non-superlative usage of superlatives we hadto assume that superlatives 
an also (besides [Nral℄) realize either feature[Def(Neg) ℄/[Bg(Neg) ℄/[DefA(Neg) ℄ or NegP. By analyzing the sentential negationwith 
onforman
e to the uniqueness pattern, the di
hotomy is gone. Thegeneralization is simply that the superlatives 
an realize any negative feature[f(Neg) ℄ having disjointness as a head predi
ate. (We take into a

ount theresult of �5.6 that disjointness is more basi
 that overlap.)5.7.2 Negative 
on
ord and double negationWe have semanti
ally de
omposed the fun
tional proje
tion NegP of stan-dard minimalism. We have assumed that a (negated) disjointness predi
ateis a head predi
ate of feature [Neg(Neg) ℄. It is important to note that onthe outside, the resulting NegP behaves as in the standard approa
h. The
onstituent denoting the sentential proposition is a 
omplement of the �rstproje
tion of [Neg℄, and the se
ond proje
tion of [Neg℄ is a 
omplement ofsome higher fun
tional proje
tion. Sin
e the se
ond proje
tion of [Neg℄ hasno 
omplement,the illusion is perfe
t. It seems that NegP �as a unit� (i) is a
omplement of some higher proje
tion and (ii) negates its own 
omplement.The standard view that sentential negation is always introdu
ed by NegPis the majority view in the literature, but not the only view. Zeijlstra [2004℄
on
ludes that there are two types of sentential negation: one is introdu
edby NegP, while the other is not. (i) Zeijlstra argues that languages wheresentential negation is introdu
ed by NegP have negative 
on
ord. (ii) Inlanguages where sentential negation is not introdu
ed by a spe
ial fun
tionalproje
tion, the negation operator is introdu
ed by a negative adverb, whi
his adjoined to some other (non-NegP) fun
tional proje
tion, e.g. vP in Dut
h;these languages have double negation.Zeijlstra furthermore assumes that n-words (in Slovenian nih£e `nobody',ni£ `nothing', nikjer `nowhere', et
.) are semanti
ally non-negative. They
ontain an uninterpretable negation feature, [uNeg℄, whi
h must be 
he
kedin NegP whi
h introdu
es the negation operator. This is why n-words takepart in negative 
on
ord. On 
ontrary, negative operators229 (like English no-body, nothing and nowhere) 
arry an interpretable negation feature, [iNeg℄,and thus introdu
e a semanti
 negation, but do not take part in negative
on
ord. The result of using a negative operator in a negative senten
e is229Note that negative operator is not negation operator, ¬.249



5.8 CONCLUSIONdouble negation�the e�e
ts of both negations are 
an
elled.We have shown how L∗ theory simulates the semanti
 e�e
t of standardNegP. We will not transfer Zeijstra's theory of negative 
on
ord in to L∗theory�I believe this should be a routing pro
edure, parallel to the transferof other results from the x-bar theory with spe
i�ers to the x-bar theorywith 
omplex heads. On 
ontrary, his results on double negation 
annot bedire
tly transfered to L∗ theory.As mentioned above, Zeijlstra assumes that in languages having doublenegation the sentential negation is introdu
es by a negative adverb, adjoinedto vP. In L∗ theory, adjun
tion is an illegitimate operation, making the di-re
t transfer of the result impossible. Furthermore, Zeijlstra assumes that(in our terminology) negative operators in languages with double negation
ontain logi
al features 
ontaining a negation operator. In L∗ theory this isimpossible: the negation operator must be introdu
es into syntax. I leavethe issue of transferring Zeijlstra's results to L∗ theory for further resear
h.5.8 Con
lusionIn this 
hapter we have used L∗ theory, developed in �4 for semanti
 analy-sis of gradable adje
tives, 
opular senten
es, universal determiners, de�nitedeterminers, superlative and 
omparative stru
tures (determiners, adje
tivesand adverbs), negative gradable adje
tives and sentential negation. I enpha-size that the theory was motivated independently of the data dis
ussed inthis 
hapter.230 In this 
hapter, only the empiri
al domain of the theory wasextended, and not the analyti
al apparatus.231 The su

essful analysis ofnovel data thus 
on�rms the developed theory.The analysis of superlative and 
omparative stru
tures forms a substan-tial part of this 
hapter. I believe that an important result is the 
on
lusionthat all these 
onstru
tions 
an be analysed in a very similar fashion, by usinga single LF/L∗ pattern we have 
alled the uniqueness pattern. This 
onforms230The ex
eption is 
orresponden
e prin
iple 13. In �4 we were only able to 
on
ludethat the global position of the atomi
 formula of some feature's head predi
ate o

urs im-mediately below some �nal fun
tional proje
tion of this feature. We have not determinerswhether it o

urs below the �base-generated� or �moved� �nal proje
tion, in 
ase there aretwo �nal proje
tions. The de
ision for the base-generated proje
tion was not motivateduntil �5.1.2.Another partial ex
eption are universal determiners. We have motivated 
orresponden
eprin
iple 10 by inspe
tion of the meaning of vsak `every'. Other data from �5.2.3 (onuniversal determiner vsi `all' and the intera
tion of universal determiners and 
ardinals)were not part of motivational data.231On 
ontrary, the analyti
al apparatus was simpli�ed, see �5.6 and 5.7.250



5.8 CONCLUSIONto the linguisti
 intuition that there is a 
ommon semanti
 
ore to all superla-tive and 
omparative 
onstru
tions. Thus on a terminologi
al level, L∗ theory
on�rms the appropriateness of terms superlative and 
omparative as mor-phosynta
ti
 and semanti
 
ategory. Furthermore, the parallel analysis of
omparative and superlative stru
tures 
on�rms the traditional assumptionthat superlatives and 
omparatives (along with positives) form a paradigm.The present 
hapter also 
on�rms the validity of the 
ross-linguisti
 pre-di
tion on 
orrelation of the existen
e of de�nite determiners and majoritysuperlative determiners from �2. Furthermore it explains an additional gen-eralization given in �2 (based on data from �2.3.1) that any language havinga de�nite determiner and a plurality superlative determiner must also havea majority superlative determiner.We have also seen that the uniqueness pattern is not limited to the anal-ysis of de�nite, superlative and 
omparative stru
tures, but 
an be also usedfor sentential negation. The semanti
 and synta
ti
 aspe
ts of sententialnegation in L∗ theory turn out to be mu
h more 
ompli
ated than in stan-dard analyses. Is this ne
essarily bad? I believe not: if sentential negationwas simply the introdu
tion of the negation operator, the di�
ulties thatspeakers fa
e when pro
essing multiple sentential negations, (468), are unex-pe
ted. On the other hand, if we adopt the analysis developed in �5.7, thesedi�
ulties seem mu
h more natural.(468) Janko ni vedel, da £arovni
a ne mara otrok, ki jim star²i niso zabi£ali,naj ne lezejo v pe£, £e jim tega nih£e ne ukaºe.`Hansel didn't know that the wit
h does not like 
hildren, whoseparents didn't tell them not to get into the oven if noone tells themto do so.'
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Chapter 6Further resear
hIt is said that only a theory whi
h opens more questions than it answersis a good theory. At least in this 
riterion, L∗ theory is probably a goodone. In the 
ourse of development of the theory and in its appli
ation, wehave hinted at many questions that require further resear
h. Some of themrequire a more detailed analysis of the dis
ussed data, other hint how otherdata might be analysed.I 
onsider L∗ theory to be a framework: on
e adopted, it in�uen
es theanalysis of any phenomenon in syntax and semanti
s of natural language.The given 
orresponden
e prin
iples are independent of the �
ontent� of syn-ta
ti
 expressions: L∗ theory 
onstrains the distribution of a feature and itsintera
tion to other features regardless of its 
ontent. Furthermore the 
orre-sponden
e prin
iples are supposed to be universal prin
iples of the synta
ti

omponent of FL, meaning that the validity of L∗ theory 
an be 
he
ked inany natural language.Most dire
tions for further resear
h presented in this 
hapter, follows theprea
hing of Jonathan Kaye, one of the fathers of Government phonology:�the theory tells you where to look.� Let us see where the L∗ theory leadsus. In �6.1 we dis
uss two possible generalizations of the 
ross-linguisti
 pre-di
tion from �2. The idea in �6.1 generalizes the predi
tion to the hypothesison the 
orrelation of the existen
e of a adje
tival de�nite determiner (likeSlovenian ta) and superlative degree of adje
tives. The idea presented in�6.1.2 is not based on the L∗ theory, but on the 
ross-linguisti
 generaliza-tion of Bo²kovi¢ [2007℄, who 
laims that the existen
e of a de�nite determineris 
orrelated to a number of synta
ti
 phenomena.�6.2 asks, what is the meaning of positive features having disjointnessas a head predi
ate. The hypothesis of �6.2.1 is that the positive value offeature [Bg℄ plays a role in (
ertain kinds of) topi
alization. In �6.2.2 we252



6.1 GENERALIZATION OF THE CROSS-LINGUISTIC PREDICTIONshow that a positive feature having disjointness as a head predi
ate 
an beused to analyse 
oordination.In �6.3 we dis
uss the possibility that L∗'s positive and negative featurevalues are a
tually the values of binary features.Based on our results on senten
es 
ontaining fo
us, �6.4 tries to explainword-order and prosodi
 realization of fo
us senten
es in Slovenian.�6.5 presents less expli
ated ideas. We mention grammati
al number,donkey anaphora, �oating quanti�ers, superlative and 
omparative deter-miners asso
iated to 
ardinals, non-
ountable nouns and binding theory.6.1 Generalization of the 
ross-linguisti
 pre-di
tion6.1.1 Adje
tival de�nite determinerIn 
hapter 2 we have presented a 
ross-linguisti
 predi
tion on the 
orre-lation of the existen
e of a de�nite determiner and a majority superlativedeterminer. We have 
laimed that languages having the latter also have theformer.In �5 we have shown that the de�niteness pattern whi
h is instantiatedby both de�nite determiners and majority superlative determiner is only aspe
ial 
ase of the uniqueness pattern, whi
h arises from the presen
e of anegative fun
tional feature having disjointness as a head predi
ate. Threesu
h features were identi�ed in the thesis: [Def℄ was used in the analysis ofde�nite determiners and majority superlative determiners; [Bg℄ was used inthe analysis of fo
us (and asso
iated 
omparative and superlative stru
tures);[DefA ℄ was used in the analysis of superlative adje
tives.The predi
tion presented in �2.3 only deals with the uniqueness patternarising from feature [Def℄, i.e. the de�niteness pattern. However, it 
an begeneralized to features [Bg℄ and [DefA ℄.In 
ase of [Bg℄ the predi
tion is that languages having relative readingof superlatives or 
omparatives have fo
us. However, sin
e relative readingof superlatives and 
omparatives was de�ned as the reading yielded by theasso
iation to fo
us, the predi
tion is 
ir
ular. (Besides, I am not aware ofany language without fo
us.)The predi
tion seems more interesting in the 
ase of [DefA ℄. We have as-sumed in �5.4 that in Slovenian this feature is realized by so-
alled adje
tivalde�nite determiner ta. Further, the semanti
 analysis of superlative adje
-tives implied that they realize DegP having DefAP as a 
omplement. By the253



6.1 GENERALIZATION OF THE CROSS-LINGUISTIC PREDICTIONsame logi
 as in �2.3 we predi
t that languages having superlative adje
tivesalso have adje
tival de�nite arti
le.In the thesis, we have not dis
ussed adje
tival de�nite arti
les in anydetail. Therefore we are unable to provide its operative de�nition whi
h
ould be used to test the predi
tion. Testing is thus left to further resear
h.6.1.2 Parallel generalizationsBo²kovi¢ [p.
.℄ notes that the absen
e of the majority reading of superla-tive determiners in languages without a de�nite arti
le is but one of a widespe
trum of 
onsequen
es of the absen
e of a de�nite arti
le. Besides ourgeneralization, Bo²kovi¢ [2007℄ lists the following 
onsequen
es.232 (As far asI see, my term de�nite determiner 
orresponds to Bo²kovi¢'s de�nite arti
le.)(i) Only languages withot arti
les allow Left-Bran
h Extra
tion, (469).(ii) Only languages without arti
les allow extra
tion out of (traditional) nounphrases (470). (iii) Only languages without arti
les allow s
rambling.233 (iv)Only languages with arti
les allow negative raising (from 
ertain types of�nite 
lauses), (471). (v) In languages having multiple wh-movement but noarti
les, the order of question words at the beginning of the senten
e is free,(472). (vi) Only languages with arti
les have 
liti
 doubling. (vii) Languageswithout arti
les do not allow transitive nominals with two genitives. (viii)Head-internal relatives are island sensitive only in languages without arti
les.(iv) Polysyntheti
 languages do not have arti
les.(469) a. * Expensive/Thati he saw [ti 
ar℄.b. Skupa/Taexpensive/that jeis vidioseen kola.
ar (srbohrva²£ina)(470) a. * From whi
h 
ityi did Peter meet [girls ti℄?b. Iz kojeg gradai je Ivan sreo djevojke ti? (srbohrva²£ina)`From whi
h 
ity did Ivan meet girls?'(471) a. John does not believe she is smart.b. Ivan ne vjeruje da bog postoji. (srbohrva²£ina)`Ivan doesn't believe that God exists.' *Ivan believes that Goddoesn't exist.(472) a. Kojwho kogowhom viºda?sees / *Kogo koj viºda? (bolgar²£ina)232Bo²kovi¢ [2007℄ notes that these generalizations are only strong tenden
ies.233Bo²kovi¢ uses the term s
rambling in narrower sense than it is usual in the litera-ture. He argues that semanti
 e�e
ts of Japanese and German �s
rambling� are radi
allydi�erent, and narrows the referen
e of the term to the Japanese type.254



6.2 POSITIVE FEATURES HAVING DISJOINTNESS AS HEADPREDICATE`Who sees whom?'b. Kowho kogawhom vidi?sees / Koga ko vidi? (srbohrva²£ina)`Who sees whom?'6.2 Positive features having disjointness as headpredi
ate6.2.1 Topi
alizationThe 
ru
ial feature for the analysis of fo
us is [Bg(Neg) ℄. Is there the positive
outerpart of this feature. I believe that there is and that it has to do withtopi
alization. (Ad Neeleman [p.
.℄ suggests that this 
ould be the 
aseof 
ontrastive topi
. Topi
alization divides a senten
e into a topi
 and a
omment.L∗ formula (474) and LF (475) are almost the same as the formula andLF for fo
us 
onstru
tion, only the value of [Comment℄ is positive. Therefore(i) the disjointness predi
ate is not negated (see �5.6 for the adjustment of
opr 9); (ii) quanti�er over event variable f and alternative variable x′ is notuniversal but existential.234 (We mark topi
 by double underline.)(473) (A:A: Alior ve²,know kajwhat po£nedoes Janez?John? B:B: Ne,no vemknow pa,but da)that PeterPetertopi
ple²e.dan
es`A: Do you know that John is doing? B: No, but I know that Peteris dan
ing.'(474) ∃e : (∃f∃x′ [agent(x′, f) ∧ dan
e(f)] f 6= e) ∧
∃x [peter(x)] agent(x, e) ∧ dan
e(e)There is an event e su
h that the following is true. There are event f andindividual x′ su
h that f is the event of x′ dan
ing, and that f is not e. e is anevent of Peter dan
ing.Formula (474) asserts something about event e (that it is an event ofPeter dan
ing) and also tells us that there is another event f , di�erent that

e, whose truth 
onditions are the same as truth 
onditions of e only that theagent 
ould be some other individual. Su
h a stru
ture might be usable for234We ignore fo
us in (474) and (475). Sen
ente 
ertainly 
ontains fo
us, sin
e it is ananswer to question. 255



6.2 POSITIVE FEATURES HAVING DISJOINTNESS AS HEADPREDICATE(475)
∀f∀x′↓

CommentPe← ∃e

CommentPf

↑f 6= eComment AgentPf← agent(x′, f)AgentPx′Peter VPfple²e(dan
es)
AgentPe← vr²ile
(x, e)DPxPeter VPeple²e(dan
es)


hanging the topi
 of the talk, if we assume that the event in the 
omment isnot ne
essarily an a
tual event, but only a �possible� event�an event whi
hthe �ow of dis
ourse suggest that might be dis
ussed. Asserting the existen
eof this event, having no ex
pli
itely given agent, and simultaneously assert-ing the existen
e of an event where the agent is an previously unmentionedindividual, might signal a 
hange of topi
.Besides the problem that we 
annot take f to be an a
tual event, formula(474) is also problemati
 sin
e it allows that x′ stands for the same individualas x in the proposition (Peter). If Peter is to be a 
ontrastive topi
, thisshould be impossible.235 This problem might be solved by assuming thatthe s
ope of the double quanti�er ∃e∃x is not the atomi
 formula f 6= e,but the 
onjun
tion f 6= e ∧ x′ 6= x. This would also explain the positionof the impli
it quanti�er over alternative variable x′�instead of saying thatellipti
 stru
ture raises the s
ope of this quanti�er we would have to say thatit �doubles� the atomi
 formula.Su
h adjustment would of 
ourse in�uen
e our analysis of fo
us (andellipti
 stru
tures in general). However, as far as I see, there would be nonegative 
onsequen
es. Also, the position of variable x should be raised�thisalso does not seem bad, sin
e topi
alization and fo
using 
an be a

ompaniedby movement of the topi
 and fo
us, respe
tively.I leave the resear
h of topi
alization and the in�uen
e of the ne
essarymodi�
ations of the theory to representations proposed in this thesis to fur-235The problem remains even if we 
onsider not 
ontrastive topi
 but topi
 as de�ned byNeeleman and van de Koot [2007: 3℄: �We reserve the term topi
 for synta
ti
 
onstituentsthat introdu
e a new dis
ourse topi
, narrow down the 
urrent dis
ourse topi
, or 
hangeit. We thus ex
lude 
onstituents that are merely dis
ourse-anaphori
.�256



6.2 POSITIVE FEATURES HAVING DISJOINTNESS AS HEADPREDICATEther work.6.2.2 CoordinationPositive feature with disjointness as head predi
ate 
an be used to analyse
oordination. I suggest that 
onjun
tive in `and' realized a positive feature[And℄ having disjointness as head predi
ate. Let us observe the 
ase wherethe agent is a 
oordinate stru
ture.(476) JankoHansel inand MetkaGret
hen staare premagalabeaten £arovni
o.wit
h`Hansel and Gret
hen have beaten the wit
h.'(477) AgentPe

Agent1 AgentPeAndPyAndPxAnd AgentPxt1 NPxJanko
AgentPyAgent NPyMetka

VPepremagala £arovni
o(beaten the wit
h)
In (477) one of the features [Agent℄ proje
ts twi
e in a row (AgentPy andAgentPe; no movement), while the se
ond proje
tion of the other feature isby movement (AgentPx, AgentPe is proje
ted by movement).In the derivation (476) the whole 
oordinated 
onstituent moves into thesubje
t position, (478).
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6.3 BINARY FEATURES(478) TPe← ∃x∃x′AndP. . . AgentPeAgent1 AgentPet2 VPThis is why impli
it quanti�ers over x and x′ have the same s
ope: botho

ur in TP. L∗ formula is given in (479).(479) ∃e : ∃x∃x′ [(janko(x′) ∧ x′ 6= x) ∧metka(x)]agent(x′, e) ∧ agent(x, e) ∧ beat-the-wit
h(e)I believe that many or maybe even all 
oordinate stru
tures 
ould beanalyzed by using parallel proje
tions of the above kind. A detailed analysisis out of s
ope of the thesis.6.3 Binary features�4.4.2 introdu
es the notion of a negative (and positive) feature. The (ad-justed) 
orresponden
e prin
iple 9 states that negative features introdu
e anegation operator: they negate the subformula 
orresponding to the 
omplexhead, and the atomi
 subformula of the head predi
ate.The distin
tion between privative and binary features is well known inlinguisti
s. A privative feature [f℄ is simply either present or absent in therepresentation. A binary feature, on the other hand, 
an take two values,usually marked as [+f℄ and [-f℄.236If empiri
al data do not distinguish between systems using privative andbinary features, linguists dealilng with feature systems opt for privative fea-tures in prin
iple [
f. Adger 2003: 26�31℄. For example, there are phonologi-
al theories using ex
lusively privative features, e.g. Government Phonologymentioned in �3.3.1. However, to the best of my knowledge, there is nosynta
ti
 theory without binary features. Starke [2004: 266�7, fn. 5℄ arguesthat syntax 
annot use (only) privative features sin
e languages often realize�unmarked� features as well.Although syntax 
annot do without binary features, the two values of abinary feature are usualy not treated on par. One of them is marked and theother unmarked, where the 
riteria for markedness [
f. Starke 2004: 260�1℄236Multi-valued features and s
alar features are also employed sometimes.258



6.4 ON REALIZATION OF FOCUS: WORD ORDER AND PROSODYare notoriously problemati
. The marked and unmarked value of feature [f℄are usually marked as [+f℄ and [-f℄, respe
tively.Let us assume that positive and negative feature, as de�ned in L∗ theory,are a
tually the marked and unmarked feature, as usually understood. Morepre
isely, let the negative feature ([f(Neg) ℄) be marked ([+f℄) and the positivefeature ([f℄) unmarked ([-f℄).Let us illustrate this by sentential negation. Usually it is 
laimed thatnegated senten
es are marked with respe
t to non-negated senten
es, i.e.that [+neg℄ 
ontain in a negated senten
e is marked and [-neg℄ 
ontained bya non-negated senten
e is unmarked [
f. Starke 2004: 260℄. In �5.7 we haveanalyzed sentential negation by assuming that NegP is a negative proje
tion.It follows that the negative value (of feature Neg) is the marked one.The above 
riterion provides a non-problemati
 de�nition of markedness.Spe
i�
ally, it is de�ned non-
ir
ularly. A negative feature introdu
es nega-tion operator and universal quanti�
ation, whose presen
e 
an be indepen-dently dete
ted, e.g. by dire
tional entailingness (see �4.1.2) or by quanti�er-related tools [
f. Szabol
si 1997℄.If the above de�nition of markedness turned out to be 
ompatible to theusual view,237, it would 
onstitute�to the best of my knowledge�the �rstreally non-
ir
ular de�nition of markedness, a de�nition whi
h would not bebased e.g. on language typology (whi
h leads to 
ir
ularity, in my opinion),but on an independently motivatable and 
he
kable semanti
 analysis.6.4 On realization of fo
us: word order andprosodyFrom the viewpoint to standard minimalism, the realization of fo
us is un-expe
ted in its word order and prosodi
 properties. If fo
using was simplyassignment of feature [Fo
us℄ to a 
onstituent and 
he
king of the feature inspe
-Fo
usP, fo
using should behave on par with other synta
ti
 pro
esses.This is not the 
ase, however: in Slovenian fo
us is either at the end of thesenten
e or some word has a spe
ial prosodi
 realization.238 It also seemssurprising that the phonologi
al realization of a senten
e does not pre
iselydeterminer the fo
us, see footnote 19 on page 31. (It is unimaginable, for237Markedness if often asso
iated to 
omplexity: more 
omplex expressions are marked.The above de�nition 
onforms to this view, sin
e the value that is marked is the valuethat triggers both the head predi
ate and the negation operator, while the unmarked valueonly triggers the head predi
ate.238We do not deal with fo
us asso
iated so some operator in this se
tion.259



6.4 ON REALIZATION OF FOCUS: WORD ORDER AND PROSODYexample, that we 
ould not determiner the agent in a senten
e where it isovertly expressed.)In thsi subse
tion I would like to argue why non-
ontrastive fo
us is atthe end of a senten
e in Slovenian, and show how it gets there. Followingthe dis
ussion in �4.5, a senten
e with fo
us has an LF su
h as (481). BgPfand Bge are not exa
tly the same: subje
t Moºek does not o

ur in BgPf .This yields the meaning of (480) su
h that Moºek is interpreted as fo
us.239(480) Danestoday opona²aimitates mu�onamou�on Moºek.Moºekfo
us`Today it is Moºek who imitates a mou�on.'(481) BgPe

BgPfBg danes(today) opona²a(imitates) mu�ona(mou�on)
danes(today) moºek opona²a(imitates) mu�ona(mou�on)(481) is an ellipti
 stru
ture. So far we have impli
itely assumed thatthe 
omplement of BgPf is the elided part of the stru
ture. In this 
ase theelided (
omplement of BgPf) and overt (
omplement of BgPe) 
onstituentare not 
ompletely isomorphi
, the di�eren
e being in the fo
us, whi
h ispresent only in the overt part. I assume that the position where the twoparts are non-isomorphi
 (i.e. fo
us) is marked prosodi
ally.So, in Slovenian we get the 
ontrastive fo
us when it is BgPf that is elided,and the prosodi
 prominen
e of the 
ontrastive fo
us is not unexpe
ted. (i)We expe
t that the position where the two stru
tures are non-isomorphi
 ismarked phonologi
ally, sin
e elipsis is (at least partly) a phonologi
al phe-nomenon. (ii) It is expe
ted that fo
us is the point of non-isomorphness: it239I have added a temporal adverb to the senten
e to avoid the derivation whi
h putsthe verb at the beginning of the senten
e. Senten
e Opona²a mulfona Moºek `imatatesmou�on Moºek' is ungrammati
al for reasons independent of fo
using.260



6.4 ON REALIZATION OF FOCUS: WORD ORDER AND PROSODYfollows from our semanti
 analysis that the 
onstituent having no parallel
onstituent in 
omplement of BgPf is the one traditionally 
alled fo
us.(482) shows the phonologi
al realization of a 
onstrastive fo
us. (Strike-throughwords are not realized phonologi
ally, itali
 words are emphasized.)(482) BgPe

BgPfBg danes(today) opona²a(imitates) mu�ona(mou�on)
danes moºek opona²a(imitates) mu�ona(mou�on)What happens if we 
omplement of BgPe is elided? First, the whole
omplement of BgPe 
annot get elided sin
e it 
ontains a 
onstituent withouta parallel in 
omplement of BgPf , i.e. fo
us. All the rest 
an be elided,though: su
h ellipsis is analogous to the ellipsis in (483) (so-
alled gappingstru
ture). ((483) will not be semanti
ally analyzed in the thesis. However,not that su
h ellipsis is very usual in Slovenian.) Then fo
us, as the onlynon-elided part of BgPe's 
omplement, o

urs in the (linearly) last positionin the senten
e. (We are assuming throughout the dissertation that the
omplex head (spe
i�er in standard terminology) is phonologi
ally realizedbefore the 
omplement, see Adger [2003℄, Radford [1997℄, Chomsky [1995℄,Brody [2003℄.)(483) JankoHansel jeis MetkiGret
hen pomagalhelped zaºgatiburn £arovni
o,wit
h pal£komdwarfs pabuthudobnomean kralji
o.queen`Hansel helped Gret
hen to burn the wit
h and he helped the dwarfsto burn the mean queen.'The 
ontrastive fo
us in (482) in prosodi
ally marked be
ause it marksthe position where the overt and elided stru
ture are non-isomorphi
. In261



6.4 ON REALIZATION OF FOCUS: WORD ORDER AND PROSODY(484) BgPe

BgPfBg danes(today) opona²a(imitates) mu�ona(mou�on)
danes(today) moºek opona²a(imitates) mu�ona(mou�on)
ase of the non-
ontrastive fo
us there is no su
h non-isomorphi
 position,sin
e ellipsis pro
eeds in smaller 
hunks, thus the non-
ontrastive fo
us isnot prosodi
ally marked.I leave the dis
ussion of the above des
ribed realizational possibilities inthe 
ase of 
onstru
tions dis
ussed in 
hapter 5 to further resear
h. The samegoes for the investigation of the realization of fo
us in other languages.The above analysis explains why it is not ne
essary (in Slovenian) thatfo
us is a 
onstituent, (485). In LF su
h as (484), an arbitrary number of
onstituents 
an be �missing� in the ba
kground. These 
onstituents willbe expressed in the proposition, thus they will all o

ur at the end of thesenten
e (in their usual word-order).(485) V£erajyesterday jeis vin kino
inema peljaldrive Janko Metko[Hansel (inGret
hen℄fo
us ne(andprin
not Snegulj£i
o).prin
e Showwhite)`(Someone took someone to the 
inema yesterday.) Yesterday Hanseltook Gret
hen to the 
inema. (It is not the 
ase that the prin
e tookSnowwhite to the 
inema yesterday.)'
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6.5 OTHER HINTS FOR FURTHER RESEARCH6.5 Other hints for further resear
h6.5.1 Grammati
al numberIn this subse
tion we dis
uss the meaning and synta
ti
 position of grammti-
al number features.The grammati
al number 
annot uniquely determiner the size of thegroup of individuals whi
h some obje
tual variable represents. The followingexamples illustrate dis
repan
ies between the grammati
al number and thesize of the group.240Let us �rst show that the size of a group of individuals 
annot be de-termined by the grammati
al number of the nominal. In (486) noun zgodba`story' is singular, although the noun phrase refers to many stories (1001). In(487) the pluralia tantum noun ²karje `s
issors' is plural although the nounphrase refers to a single obje
t.241(486) �eherezadaS
heherazade jeis sultanusultan povedalatold tiso£ineno1001 zgodbo.story`S
heherazade has told 1001 stories to the sultan.'(487) Naon mizitable leºijolie (natanko)(exa
tly) eneone ²karje.s
issors`Exa
tly one pair of s
issors is lying on the table.'Next, the grammati
al number of the 
ardinal also 
annot determinethe size of the group of individuals. As verbal agreement shows, all nominal
ardinals (see �2.1.1 for the de�nition) are singular, although the noun phrasealways refers to more than four individuals, see (488).(488) Pet�ve fantovboys-gen jeis br
aloki
ked ºogo.ball`Five boys were ki
king the ball.'Finally, the grammati
al number of the verb 
annot determiner the sizeof the group, see (487) and (488).Although we have just shown that the grammati
al number 
annot de-termine the size of the group, we 
annot 
laim the grammati
al number andthe size of the group to be 
ompletely independent. In the answers in (489)240A detailed dis
ussion of grammati
al number is out of s
ope of the thesis. See e.g.Corbett [2000℄.241Sin
e adverbial modi�er natanko `exa
tly' 
an be added to the noun phrase, it is
lear that ene `one-pl,fem,nom' 
an also fun
tion as a 
ardinal in (487), not only as aninde�nite arti
le. 263



6.5 OTHER HINTS FOR FURTHER RESEARCHthe number of friends I am waiting for depends on the grammati
al numberof the noun.(489) Kajwhat po£ne²?do-2sg`What are you doing?'a. Prijatelji
ofriend-sg,fem,a

 £akam.wait-1,sg`I am waiting for my friend.'b. Prijatelji
ifriend-dual,fem,a

 £akam.wait-1,sg`I am waiting for my two friends.'
. Prijatelji
efriend-pl,fem,a

 £akam.wait-1,sg`I am waiting for my (three or more) friends.'I adopt the analysis of grammati
al number from Harley and Ritter [2002℄,who de
ompose it into two features, [Group℄ and [Min(imal)℄.242 In their sys-tem, Slovenian grammati
al numbers 
an be represented as follows: singular[Min℄ (the least possible number of individuals), plural [Group℄ (a groupof individuals, where group is understood as `not a single individual'), dual[Min, Group℄ (the smallest prossible group).243,244Thus, plural does not require that there are more than two individuals,but only that there is a group of individuals. Singular does not require thatthere is a single individual, but that the number of individuals be minimal.Dual does not require that there are exa
tly two individuals, but only thatthey form the smallest possible group.I assume that features [Min℄ and [Group℄ are proje
ted into a numeri
alspine. (I ignore the question whether MinP > GroupP or GroupP > MinPis their 
orre
t ordering in fseq.) In (490) I ignore the question how thenumeri
al spine is asso
iated to the nominal spine: by feature [Nral℄ or insome other way. I assume that the details of this asso
iation are relevant forexplaining the dis
repan
ies between the grammati
al number and the sizeof the group that variable x stands for.242More pre
isely [Min℄ has a subfeature [Aug(mented)℄ in their system, whi
h we willignore.243Authors explain the absen
e of a grammati
al number having no feature by an as-sumption that [Min℄ is the default feature.244A formal de�nition of head predi
ates 
orresponding to features [Min℄ and [Group℄ isout of s
ope of the thesis. Let us only mention that it seems that, as disjointness and #,these predi
ates must be non-distributive. 264



6.5 OTHER HINTS FOR FURTHER RESEARCH(490) DPxD GroupPnGroup MinPnMin NPx6.5.2 Donkey anaphoraDonkey anaphora is an often-dis
ussed issue. It usually illistrated by (491).(491) Every farmer who owns a donkey beats it.Truth 
onditions for (491) are given by (492). The unusual aspe
t of theformula is that a universal quanti�er 
orresponds to the inde�nite phrase adonkey�it is 
hara
teristi
 for inde�nite phrases that they introdu
e exis-tential quanti�
ation.(492) ∀x∀y [farmer(x) ∧ (own(x, y))]beat(x, y)L∗ theory o�ers a way to ta
kle the phenomenon. By 
orresponden
eprin
iple 8 it follows from the positions of the o

uren
es of variables xand y that their quanti�ers o

ur in the same position. Furthermore, thequanti�ers must be of the same type, by 
orresponden
e prin
iple 10. Wehave assumed in the dis
ussion on universal determiners in �5.2.3 that vsak`every' realizes some negative feature and that quanti�er over x o

urs exa
tlein the fun
tional proje
tion proje
ted by that feature. Quanti�er over x musttherefore be universal. If follows that the quanti�er over y is universal as well.The problemati
 aspe
t of the above analysis is the assumption that vari-able y is witin the s
ope of quanti�er ∀x. (The position of ∀x is determinedwithout inspe
ting the positions of the o

uren
es of y.) In L∗ theory, wherespines 
orrespond to variables, it is not 
lear how spine y 
ontained withingthe subje
t of the matrix 
lause 
an also be the obje
t of the matrix 
lause.It is impossible that this is due to movement, sin
e none of the positions
-
ommands the other.6.5.3 Binding theoryDisjointness predi
ate has played a 
ru
ial role in the thesis. It is a headpredi
ate of features [Def℄, [Bg℄, [DefA ℄, and perhaps also [Comment℄ and[And℄. 265



6.5 OTHER HINTS FOR FURTHER RESEARCHDisjointness is also very important in the binding theory. Assume that
oindexed DPs 
orrespond to the same variable. Prin
iple C of the BindingTheory requires that subje
t and obje
t are not 
oindexed�in our terms,that they 
orrespond to di�erent variables.(493) V£erajyesterday soare predbefore plesomdan
e tangerjiitangueros obrilishave salserje*i/j.salseros`Yesterday tanguerosi have shaved salseros*i/j before the dan
e.'(493) is una

eptable if someone is both a tanguero and a salsero. (Notethat nothing is wrong with the indended meaning: su
h a dan
er 
ould evenshave himself.) This means that the variables must stand for disjoint groupsof individuals.We will not suggest any formal me
hanism linking L∗ theory and BindingTheory. However, given the fa
t that disjointness plays a 
ru
ial role in both,I strongly expe
t the link to exist.6.5.4 Superlative and 
omparative deteminers, and 
ar-dinalsI am 
urrently at loss how to analyze superlative (494) and 
omparative(495) determiners 
ontaining a 
ardinal in their 
omplement. (The senten
esshould be read without the emphasis on pujsov `pigs'.)(494) JonJon jeis kupilbought najve£most pet�ve pujsov.pigs`Jon has bought at most �ve pigs.'(495) JonJon jeis kupilbought ve£more kotthan pet�ve pujsov.pigs`Jon has bought more than �ve pigs.'najve£ pet and ve£ kot pet might be 
omplex 
ardinals, 
f. najve£ pet andtiso£ pet. Then najve£ pet and ve£ kot pet 
ould be analyzed as 
oordinatestru
tures, see footnote 189 on page 188 and �6.2.2.6.5.5 Mass nounsI believe that the analysis of mass nouns 
ould be similar to the analysis ofgradable adje
tives.
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Chapter 7Con
lusionI the thesis, I have begun to develop a uni�ed theory of syntax and formalsemanti
s, whi
h I 
all the L∗ theory. The ne
essity of uni�
ation stems fromthe �nding of modern 
ognitive s
ien
e that mind, and fa
ulty of languagein parti
ular, is a modular system (
hapter 3). Of 
ourse, the thesis 
ouldonly deal with a limited amount of empiri
al data. However, L∗ theory is ananalyti
 apparatus, whi
h I believe 
ould be used in the synta
ti
/semanti
analysis of any linguisti
 expression of any language. Thus, I see the thesis asa beginning of synta
ti
�semanti
 resear
h testing the hypothesis that syntaxand semanti
s are one and the same module.For 
larity of exposition of the theory, both synta
ti
 and semanti
 formwere retained in the theory, while 
laiming that they are isomorphi
. Logi
alForm (LF) of the Minimalist Program was adopted as the level of synta
-ti
 analysis; logi
al language L∗ was developed for the purpose of semanti
analysis.In 
hapter 2 I have tried to show (independently of the hypothesis thatsynta
i
 and semanti
 form are isomorphi
) that formal language L∗ is a suit-able tool for the semanti
 analysis. The argument is a 
ross-lingusti
 test ofthe hypothesis des
ribed below. Using L∗, we have analysed the meaning ofde�nite and superlative determiners, �nding out that superlative determiners
an have two readings: the majority reading (as most in English), and theplurality reading (as najve£ in Slovenian). Based on the 
omparision of theL∗ analysis of de�nite and majority superlative determiners we have postu-lated an original predi
tion to the e�e
t that languages having a majoritysuperlative determiner also have a de�nite determiner. The predi
tion was
he
ked for twenty languages; no 
onvin
ing 
ounterexample had beed found.The set of investigated languages in
luded languages from various languagefamilies, ex
luding the possibility of genealogi
al explanation. That su
h anexplanation is unsuitable, was further proved be 
omparision of Slavi
 lan-267



7 CONCLUSIONguages: the only investigated Slavi
 language having a majority superlativedeterminer (Ma
edonian) is also the only investigated Slavi
 language havinga de�nite determiner.In 
hapter 4 we have 
onstru
ted an isomorphism between LF and L∗.The 
orresponden
e prin
iples, used to formulate the isomorphism, are 
ol-le
ted in the appendix A.In the pro
ess of 
onstru
ting the isomorphism we were for
ed to abandonthe standard minimalist X-bar theory and adopt the X-bar theory withoutspe
i�ers. The latter was derived (almost entirely) from the independentlymotivated assumptions on the semanti
 form, thus redu
ing the number ofstipulations of the theory of syntax. Syntax 
ould be thus based on threepillars, at least two out of whi
h seem to be semanti
ally motivated: (i) X-bartheory is motivated by L∗ theory; (ii) some linguists believe that fseq mightbe semanti
ally derived. The prin
iple of Relativized Minimality is thus leftas the only purely synta
ti
 prin
iple.∗In 
hapter 5 we have employed the developed theory to analyse a rangeof indepentent data, fo
using on 
omparative and superlative stru
tures. Tomy best knowledge, this is the �rst uni�ed analysis of all 
omparative and su-perlative stru
tures. In en
ompasses all synta
ti
 
ategories of 
omparativesand superlatives: adje
tives, determiners and adverbs. Furthermore, it dealswith both positive and negative gradable adje
tives and analyses both abso-lute and relative reading of superlative 
onstru
tions. Among other things,we have explained the sour
e of meaning di�eren
e between the absolute andrelative superlatives, and provided an explanation of the additional 
ross-linguisti
 generalisation, whi
h was observed by inspe
ting the data shownin �2.3.1.I have argued that fo
using is tightly bound to the relative reading ofsuperlatives. To the best of my knowledge, the thesis 
ontains the �rstentirely synta
ti
 analysis of (the meaning of) fo
us senten
es. This is alsowhy it has something to say about word order and prosody of these senten
es(�6.4).Fo
us also played a great role in the analysis of 
omparative adje
tives,enabling us to over
ome 
ertain problems of the former approa
hes. Theonly 
lass of 
omparatives whi
h we were unable to analyse were 
omparativestru
tures with a nominal 
omplement. However, we have argued that theprevious analysis of these stru
tures are also in
omplete (5.5.4).We have provided a novel�and , at the �rst sight perhaps a bit strange�analysis of sentential negation. Without additional (and otherwise unmoti-
∗Even Relativized Minimality might not be limited to syntax (or even language), sin
esimilar restri
tions seem to hold in other 
ognitive �elds, for example vision. [Starke2006: 
f.℄ 268



7 CONCLUSIONvated) assumptions, in L∗ theory sentential negation 
annot be simple theintrodu
tion of a negative operator. The suggested semanti
 analysis is more
ompli
ated than that. We have argued that, sin
e senten
e negation seemsto be a relatively di�
ult pro
essing task, this makes it more 
onvin
ing fromthe psy
hologist's viewpoint.On of the most pervasive synta
i
 phenomena is agreement. If we adoptthe 
artographi
 view, φ-phrases must be viewed as ex
eptional with re-spe
t to the hypothesis that extended proje
tions are generated 
onformingto the universally �xed sequen
e of fun
tional proje
tions. We have adopteda (suitable formalization) of this ex
eptionality as one of the axioms of L∗theory and used it as a 
ru
ial 
omponent in the analysis of 
omparitivesand superlatives. Furthermore, it was also very important in the analysisof 
ardinal numerals. In the thesis, we have, using a uni�ed set of assump-tions, analysed nominal and adje
tival 
ardinal numerals, 
ardinal numeralsas heads of small 
lauses, and 
omplex 
ardinal numerals.L∗ theory 
ontains no stipulation on the order of satisfa
tion of argu-ment positions of head predi
ates (i.e. predi
ates 
orresponding to synta
ti
features). In the thesis, this fa
t was only used in the analysis of 
ardinalnumerals and small 
lauses; however, I believe that it will turn out to bevery important in analysis of further phenomena. The order of satisfa
tion isdetermined by the order of feature proje
tion, therefore a feature 
an proje
tin any order. So, the same meaning 
an arise from di�erent orders, and dif-ferent orders generate di�erent synta
ti
 
on�gurations. For example, takefeature [Property℄: if it is �rst proje
ted into an AP and then into a DP, weget an attributive usage of an adje
tive; if the order of proje
ting is reversed,we get a predi
ative usage (adje
tive is a head of a small 
lause). It followsthat natural language 
ouldn't have attributive adje
tives without also hav-ing small 
lauses, and vi
e versa. The potential predi
tive power of orderreversal, if used on all postulated synta
ti
 features, seems enormous.The analyti
al apparatus of L∗ theory is detailed only in its semanti
aspe
ts. Phonologi
al realization is not dis
ussed mu
h, neither from thesynta
ti
 nor from the morphologi
al perspe
tive.I thus believe that one of the priority tasks in the development of L∗ theoryshould be extension of its morphosynta
ti
al aspe
ts; I believe that using thetools of nanosyntax might be very fruitful. Furthermore I believe that in thepro
ess of integration, L∗ theory will not be simply a passive re
epta
le ofmorphosynta
ti
 tools of other theories, sin
e it imposes heavy restri
tionson X-bar theory. I expe
t the 
ooperation to be parti
ularily fruitful whenit 
omes to ellipsis, sin
e L∗ theory postulates ellipti
 stru
tures in pla
eswhere this is not usual pra
ti
e. This broadens the empiri
al basis of the269



7 CONCLUSIONtheory of ellipsis and thus opens a path to new �ndings in this �eld.
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Appendix ACorresponden
e prin
iplesCorresponden
e Prin
iple 1 The semanti
 
omponent of FL preserveshierarhi
al stru
ture. (page 131)Corresponden
e Prin
iple 2 Individual predi
ates (in L∗) 
orrespond to
on
eptual features (in LF).245 (page 141)Corresponden
e Prin
iple 3 Logi
al 
onne
tive ∧ (in L∗) 
orresponds toa bran
hing node (in LF). (page 141)Corresponden
e Prin
iple 4 Truth value 1 (in L∗) 
orresponds to a ter-minal node (in LF). (page 142)Corresponden
e Prin
iple 5 A restri
ted (existential or universal) quan-ti�er Q (in L∗) may 
orrespond to a node X (in LF). If X is a maximalproje
tion, i.e. an XP, then the restri
tor and nu
lear s
ope of Q 
orrespondto the spe
i�er and 
omplement of XP, respe
tively. (page 142)Corresponden
e Prin
iple 6 Variables of L∗ are in bije
tive 
orrespon-den
e to spines at LF. (page 147)Corresponden
e Prin
iple 7 Head predi
ates 
orrespond to synta
ti
 fea-tures. The arguments of head predi
ates are determined by proje
tion: thevariable 
orresponding to the spine whi
h the feature is proje
ted into be
omesthe argument of the head predi
ate of the feature. (page 152)Corresponden
e Prin
iple 8 The impli
it quanti�er Qx o

urs in the low-est node dominating all o

uren
es of variable x in the L∗ expression. (page 156)245This 
orresponden
e prin
iple is a simpli�
ation, see4.5.1.271



A CORRESPONDENCE PRINCIPLESCorresponden
e Prin
iple 9 The negative operator in L∗ 
an be intro-du
ed by (i) a fun
tional proje
tion NegP: then its 
omplement is negated; ora (ii) �nal fun
tional proje
tion of a feature having negative value: then the
omplex head of its fun
tional proje
tion is negated. (page 163)Corresponden
e Prin
iple 9 (adjustment) The negative operator in L∗
an be introdu
ed by (i) a fun
tional proje
tion NegP: then its 
omplement isnegated; or a (ii) �nal fun
tional proje
tion of a feature having negative value:then the 
omplex head of its fun
tional proje
tion and the atomi
 formula ofthe head predi
ate are negated. (page 246)Corresponden
e Prin
iple 9 (se
ond adjustment) The negative oper-ator in L∗ is introdu
ed by a �nal fun
tional proje
tion of a feature havingnegative value. Operator ¬ negates the 
omplex head of its fun
tional proje
-tion and the atomi
 formula of the head predi
ate. (page 247)Corresponden
e Prin
iple 10 An impli
it (restri
ted) quantifer is uni-versal if it o

urs in the �nal proje
tion of a negative feature; otherwise, itis existential. (The node where ∀ o

urs is interpreted as a disjun
tion.)(page 164)Corresponden
e Prin
iple 10 (adjustment) An impli
it (restri
ted) quan-tifer is universal if it o

urs in a fun
tional proje
tion introdu
ing a negation;otherwise, it is existential. (The node where ∀ o

urs is interpreted as a dis-jun
tion. (page 247)Corresponden
e Prin
iple 11 Let formula φ 
orrespond to node X. LetX 
ontain feature [f℄, whi
h is proje
ted from X into fP, i.e. X is a head offP. Let fun
tional proje
tion fP be a part of spine y: fP is a fPy. Let headpredi
ate P 
orrespond to feature [f℄. If fP has a 
omplement, 
all it YP and
all its 
orresponding L∗ formula ψ.Assume that the global position of the atomi
 formula of head predi
ate
P is next to fun
tional proje
tion fPy. Further assume that feature [f℄ isalso proje
ted in spines z1, . . . , zk: the atomi
 formula is thus of the form
P (z1, . . . , zk, y).Then L∗ formula (φ|P (z1, . . . , zk, y)) ≀ ψ 
orresponds to LF expression(496), where | and ≀ are 
onne
tives determined by other 
orresponden
eprin
iples. (A tree-like representation of the formula is given in (497).)(page 179)(496) fPyX[f℄ (YP) 272



A CORRESPONDENCE PRINCIPLES(497) |

≀

φ P (z1, . . . , zk, y)

ψCorresponden
e Prin
iple 12 Let XP and YP in (345) be isomorphi
modulo ZP, i.e. they would be truly isomorphi
 if YP would also 
ontainZP, in the position, parallel to the position of ZP in XP. Then fPx is anellipti
 stru
ture.Assume that variable w 
orresponds to the spine in YP in the positionparallel to the position of ZP in YP. Then the impli
it quanti�er Q over wis positioned between fPx and fPy. (page 183)Corresponden
e Prin
iple 13 The atomi
 formula of the head predi
ateof some feature is integrated between the lowest �nal proje
tion of the featureand the head of this proje
tion. (page 187)
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