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Introduction

The notion of morphological root is based on thaition that complete words may share a
minimal 'core’, which remains invariant when a#mdifiable morphological formatives have
been abstracted away. Distributed Morphology hesrporated this intuition in a realizational
approach where morphology manipulates, linearaed,spells out an input syntactic structure
(Halle and Marantz 1993, Noyer 1997). Within thisniework, a consensus has emerged to the
effect that roots correspond to the non-grammayickdfinable part of a word; that part, that is,
which does not arise from the spellout of morphtesstic features hosted on functional heads
(Marantz 1997). In recent years, this has takershia@e of a more definite hypothesis: all
lexical categories are made up of category-lests rmmmbined with category-assigning heads
(Marantz 2001, Embick and Marantz 2006, Embick ldogler 2007). For example, nouns and
verbs are not syntactic atoms, but derive respalgtivom a structure [Root + n] and [Root + v],
where [n] and [v] are syntactic functional headogsggrammatical content defines a nominal
and a verbal domain.

My aim is to explore some of the implications loisthypothesis, and ask what properties
roots must have if we take lexical decompositiamosesly. The first part of this paper is a
critique of the received view of roots: | will argthat roots are not marked for class diacritics
(section 2), and, more radically, that there isaberent sense in which a root has a meaning
that may be isolated from the meaning of a largeicture (section 3). This raises fundamental
questions about the representation of 'lexicaiirmftion, which are addressed in the rest of the
paper. Section 4 illustrates how root-conditionedmpmena may be analyzed without special
marking on the root itself; section 5 develops Eadnd Noyer's (2000) distinction between
roots as exponents and the syntactic nodes hdsieng, reaching novel conclusions. Finally,
section 6 focuses on the question of what contastsrcan have at all, if they have no meaning
in isolation; the answer is that they act as déffeial indices, naming the minimal units of
interpretations. Many open questions remain, ofsmusome of which are outlined in the
conclusion.

1. Rootshavenodiacritic features

Both lexical and grammatical words typically faite one of several possible morphological
classes. Grammatical words, by definition, arerelytidefined by their featural content, so it is
the choice of features that determines class.i¢nséinse, the choice of class is deterministic. For
lexical words, on the other hand, class usuallyeddp on the choice of the root, and is not
therefore grammar-driven. In most accounts, theesgmtation of root-dependency is
straightforward: roots are equipped with classrilias. Embick and Halle (2005) state this
solution in unambiguous terms:

(1) 'Membership in one of the conjugation classem arbitrary property of the roots that
appear in the Latin verbal system. The simplestempntation of this fact involves specifying
each Root for a diacritic feature that encodes nezstiip in a specific classaubpy;’

(Embick and Halle 2005:46)



This is the approach taken in most Distributed-Matpgical accounts, made popular by Oltra
Massuet's (1999) influential analysis of themabwvel selection in Catalan. Harris (1999) takes
the same line, at least as a 'default case"

(2) 'The particular form-class morpheme or themstiiix is selected by the closest non-null
c-commanding morpheme; for example, by the stemmiftgy morphemes likec- and-ar- or
by the root in the default case if the stem-licerses no phonological content’

(Harris 1999:54)

Outside Distributed Morphology, the direct encoduigliacritic features on roots is also
argued for in analyses that share the assumptitaxichl decomposition but not of distinct
post-syntactic morphological operations: see Jesaf§2001) and Alexiadou and Miiller
(2005), who interpret in syntactic terms the agreeinmn category/declension feature between
category head (probe) and category-less 'steml)(goa

Representing diacritics directly on roots is cqutaeally problematic, however. Quite
simply, if a root has a feature that presupposesgtegory, then it is not really category-free.
Positing an invisible class marker on a root ineot make sure that it ends up in the right
nominal or verbal inflectional class simply staties observed correlations (if noun, class X, if
verb, class Y), treating them as part of the rtsali. But then the root has nominal or verbal
information, which is precisely what the lexicakcdenposition hypothesis is meant to exclude.

One of the consequences of this simplistic satuahat the roots that appear in a same-
category pair like the Italian verbsrossare'to make red' andrrossire'to become red', which
differ in conjugation but share the same root \hitr adjectiveosso'red’, are different: either
differently annotated, or accidentally homophondithey are differently annotated, segDs
andreD, (plusRED,p; for the adjective), then there is an invariantecenderlying the different
features, anthatis the root; otherwise, if the choice of diacstis an integral part of the root
as an unanalyzable atom, the formal identity o$¢hthree distinct roots has no formal
expression and is therefore treated by the granasiaccidental.

A variant of this argument comes from the widdbgsted phenomenon of plural
doublets, where one singular noun has two or miulpalternants with distinct diacritics. The
examples in (4a-c), from unrelated language fasjilitustrate the abstract scheme in (3):

N, PLURAL
(3) plural doublets with distinct gender/class eslu N swcuiar <

N, PLURAL

4) a 0Sso 'bone’, masc.sg. ossi 'bones' masc.pl  (Italian; Acquaviva, in press)
ossa 'bones’' fem.pl.

b daas 'shop’, masc.sg. daas-as 'shops'jphasc(Somali, Lecarme 2002:120)
daas-y6 ‘'shops' fem.pl.

c u-ta 'bow’, class 11 nyu-ta '‘bows', class {Bwahili; Contini-Morava 1999:8)
ma-ta 'bows and arrows, class 6

Again, if gender or class is constitutive of thentlty of a root, then there must be two
homophonous roots, one of which only surfaceseénpilaral. Both this restriction to a number
value and the semantic overlap (or even identié&yemo grammatical expression; as far as the
system goes, they are entirely accidental. If eatimer hand there is a shared core, the root



must be identified with this featureless atom. Hiter is the position | would like to argue for,
in keeping with the lexical decomposition hypotkdsif. also Harris 1996:105 note 15: 'Roots
have no morphosyntactic category, no genaled, no form of class affiliationemphasis mine).

In addition to these conceptual arguments, treeadsio empirical evidence that roots
should not carry diacritics, in particular clasadtitics like declension and conjugation class.
Suppose they do: then, these diacritics must bleleis the syntax, in so far as roots occupy
syntactic nodes (regardless of whether they ardespeut after syntax or enter syntax already
specified for phonological form, as claimed by Eaklband Halle 2007). However, this sort of
informationneverenters into relations of syntactic agreement. diby that: if roots had class
features, we would expect that some heads attathitigm should be sensitive to the choice of
features. This would lead, for example, to nomi&lons only for roots that surface as 2nd
declension verbs, or to adjectives corresponding tomouns with irregular plural, or to
causative verbs built only on the rootsafstem nouns. But this does not seem to happen.
Apparently, lexical stems and some function woralgehdiacritics; category-free roots, in so far
as one accepts them as pieces of morphology, do not

2. Rootshave no meaning by themselves

The idea that roots have no diacritics is actuadlyy natural given the lexical decomposition
hypothesis: if roots are category-free, they artenmarked for category-internal subdivisions.
But taking this hypothesis seriously we are letheomuch more radical conclusion that roots,
taken by themselves, have no meaning.

This probably sounds counterintuitive, and celyaians counter to all that has been said
in Distributed Morphology about the semantics aftso for Marantz (1997:212-213), 'things
with special meanings are roots'; and Marantz (28p&cifies that roots can mean entities,
states, or events. To see why this view is conedigtproblematic, we must go back to the kind
of evidence that motivated category-free roothanfirst place.

In a broad-ranging critique to Hale and Keyselr@9¢) structural decomposition of the
lexical semantics of verbs, Kiparsky (1997) showet only some noun-related verbs appear to
be truly denominal, but not others. For instanise,dctivity described bty paintmust involve
the use of a 'paint-like substance’, tsutlumpdoes not in any way refer to a dump or dump-like
thing. In Kiparsky's words, ‘Instrumental verbselikse include both true denominal verbs,
which contain the meaning of the noun, possiblgnrattenuated version, and verbs which are
related to nouns via a shared root, and which de@&mantically incorporate the meaning of the
noun'. The opposition emerges when the sentendainsran instrumental adjunct that
explicitly contradicts the instrument named in Veeb:

B) a # she taped the picture to the wall withhypirss
b he hammered the desk with his shoe

To tape like to paint seems to ‘contain the meaning of' the correspgnabun in a way that is
not true ofto hammeior to dump At least in some cases, then, verbal derivationlves not a
category-free root, but a real noun.

To account for these facts, Arad (2003) arguetirtias may be affixed to by more than
one category-assigning hedah tape'contains the meaning of the noun' because thegian
headed by [v] literally contains the noun, whidehammeiis a root verbalization:

(7) a to tape [fAPE] N ] V]
b to hammer [HAMMER ] v ]



This straightforward solution models in structueains the difference between denominal and
root derivations. But it also brings into focusageht question about root derivationgoif
hammerandto dumpdo not 'contain the meaning of' the nolasnmeranddump what other
semantic relation links the noun and the verb? i ¥enuous one, it would appear. Kiparsky
(1997) simply notes that 'Morphologically, noun arib could still be analyzed as related, but
the relationship would be a matter of derivatiamira common root'. Indeed, positing a non-
categorized root serves precisely to expressypis of relation. But if this root is a piece of
morphosyntactic structure, as in Distributed Molplg, a question arises about its meaning,
not just its form. And this meaning seems too ekisd be pinned down. This is because the
rootHAMMER in (7b) is neither a noun nor a verb, nor any otdagegory; something so radically
underspecified cannot even convey the distinctietwben argument and predicate. What
meaning can a root have that is not yet specifse@ineentity- , state- or process-referring
expression?

To appreciate this point, it will be useful to sader how Harley and Noyer (2000)
related lexical-semantic propertiestofgrow, to destroygrowth, destructionto the semantic
content of the respective roots: 'The speaker kribatsthese rootsgrow, DESTROY] denote
events that may occur spontaneously, like growanghat may be truly externally caused, and
hence it may not participate in a transitive nortiraion [...] This knowledge is part of the
real-world knowledge of the speaker about the nrepaf the root ... ' (Harley and Noyer
2000:365). But this knowledge is about the meaoingverb, not of a root; it is verbs that
describe events and the relations between thdicyants. The same point applies to
Alexiadou's (2001) treatment of nominalizationgassisting of a root dominated by an
articulated functional structure:

Levin (1999) argues that verb-meanings have twopmmants: one component which
is provided by its event structure, and one compbpmvided by the core meaning,
i.e. the part of the meaning which is idiosyncraédi@ specific verb. This second type
is referred to as the 'constant’. Constants areitttegrated into event structure
templates to yield the various verb meanings. Leteguate what Levin refers to as
constant with an unspecified root. (Alexiadou 2@6@-67)

This extended quotation makes it unambiguouslyr ¢hest the ‘core’ meaning in question is
verbal (and indeed, Marantz, Harley and Noyer, Alediadou all analyze nominalizations, not
nouns). It seems plausible to speak of generalvigg or ‘destroying’ concepts, but these
concepts are of verbal nature: they involve evertended in time, with a specific argument
structure and actional properties (note that tepeetive nominalizationgrowthand
destructionhave a transparently deverbal interpretationhdfe is such a thing as the meaning
of the root alone, it should be distinct from theaning of the verb; but it is not clear how the
interpretations outlined by Harley and Noyer diffieem those of the corresponding verbs.

fact, it is not clear how they could conceivablydiigerent. It seems impossible to describe the
semantic ‘core' ajrow or destroywithout implicitly treating them as verbs—or as dehal
nominalizations. In the same way, it's impossibledpture the meaning sharedtbyhammer
andhammerwithout recourse to notions that are already categd as entity-referring nouns

or state- / process-referring verbs. In sum, whenldck of category label is taken seriously,
and is not just a formal device to mask elememtsadly interpreted as nouns or verbs, roots can
be assigned no coherent meaning on their own, Begaeaning presupposes at least a
categorization in semantic types, and this in presupposes a syntactic category.

! Alexiadou (2001:58) explicitly treats roots as imavthe interpretation of states. This is morerietite than
treating them as ‘concepts' that hardly differ fnaarbs, but still presupposes a semantic catedmmizthat is
clearly more verbal than nominal, more predicaiantentity-oriented. The root of a simple noun bikeh might
well have the semantic value of a predicate, taihdrd to see in what sense it is a state.
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In an approach like that of Kiparsky (1997), tleiads to the conclusion that some root-
related lexical items (nouns and verbs) can bee@lgst in their form, and not in their lexical
semantics. But in a version of Distributed Morpligldhat generalizes category-free roots,
there are no lexical items corresponding to noungs, and no lexical semantics
independent of the pieces that make them up. Ttaimg ofhammerandto hammemust
result from that of their syntactic parts—in pautar, from the meaning of the root they share.
But there does not seem to be an identifiable semeore to match this shared morphological
core. This might appear to be a decisive argumgeainat reifying category-free roots as
syntactic pieces. | believe instead that thesectibjes represent a serious empirical challenge,
but a challenge that can be met. Achieving thid geguires a deeper conception of roots,
which is not only theoretically more coherent bisbal will argue, empirically superior to the
current one.

3. Lexical information isroot-external

If the critique articulated in the preceding twatsens is on the right track, roots do not select
their syntactic environment, either by formal diacs or in virtue of their meaning. But, of
course, not all roots occur in all contexts. Thallemge lies in representing root-related lexical
properties as constructional. In this section | afifer three examples of how morphological
and semantic information can be dependent on thieelof a root without being encoded on the
root itself. The general approach is based on Mane Noyer's (2000) idea, taken up and
developed by Galani (2004), that root Vocabulagynis ardicensedin certain syntactic
environments. To say 'a noun has gender X', faante, means in this perspective 'a root
Vocabulary item is licensed in the context of [njmgender X'. This type of licensing is clearly
linguistic knowledge, but it is not deterministigadjrammar-driven. Licensing statements that
apply to lists of roots, by themselves, are notar(oor less) arbitrary than explicit
specifications on each root; the difference is eigl, and | will argue that viewing lexical
information as a property of constructs rather ttwots is empirically more successful. The
crucial difference from earlier approaches is thaaining arises in a construction, not in a root.

3.1 Dutch conversion (Don 2004)
Two prototypical root-dependent properties of noand verbs are gender and conjugational
class. In Dutch, nouns are either neuter or norteneu

(8) het huis de weg
'‘theNEUT house' ‘th@lON-NEUT road’

Verbs are either 'regular’, in the sense of sterariant across the paradigm, or ‘irregular’, if
they display stem-internal alternations (revowefJiacross different cells of the paradigm:

(9) regular irregular
'to count' 'to fall’
present(lsg) tel val
past (1sQ) tel-de viel

It is common for one and the same root to appeaoas or verb without further affixes.
Assuming nouns and verbs to be basic categorissaimounts to conversion, or zero-derivation



from one category to the other. The assumptioratédgory-free roots allows instead to view
both as (zero) root derivations. However, Don (3Qi2ints out that verbal irregularity and
nominal neuter gender do not cross-classify corafyléor these conversion pairs. Of the four
possible combinations, one is excluded:

(10) a regular verb ~ non-neuter noun tel ¢ de telto count' ~ 'the count’)
b regular verb ~ neuter noun werk ~ het werlto work' ~ 'the work’)
c irregular verb ~ non-neuter noun lodp ~ de loopto walk' ~ 'the walk")

d * irregular verb ~ neuter noun
(Don 2004:940)

Irregular verbs may of course be turned into nemtems by affixal nominalization (e.gaag
'to saw' >het zaag-sebawdust’), but an irregular verb with form X cahappear as a neuter
noun with the same form X, up to a few exceptigraats (e.gsluit 'to close' ~het slot'lock;
Don 2004:954, n. 6).

Don correctly observes that this distributiongb gaunexpected if both nouns and verbs
are constructed from a category-free root, unlessesstipulation restates the observed
incompatibility. He therefore proposes directiorato-derivations from one category to the
other, specified as assigning to the output thearked value of the respective feature: nouns
become regular verbs (N >V [regular]), and verbsdme non-neuter nouns (V > N [non-
neuter]). Since the output has always the unmavk&de, neither derivation can turn an input
with marked value (neuter or irregular) into anputtwith marked value.

What makes this analysis attractive is that itwags without stipulation the role of
markedness: a zero-derivation may change catebotyhen it assigns it the unmarked feature
value. This insight can be preserved while keepintpe lexical decomposition hypothesis, if
the features of nouns and verbs are representezhrrobts but on the category-assigning heads
[v] and [n]. A neuter noun is one whose root isoassted with a [n] marked [neuter], and an
irregular verb is one whose root is associated wif] marked [irregular]. The idea is then that,
in [[ROOT] n], a neuter [n] has a zero spellout only in ¢batext of listed roots, as illustrated by
the Vocabulary items in (11):

(11) a [n: neuterls O / {rROOT} ROOT= WERK, HUIS.... )
b [n: non-neuter}s O

In the absence of a neuter affix, a zero neuterimalmation is a marked phenomenon that
requires specific mention of the root to whichpples. Since the root must be local to [n],

the list of roots in the context for (11a) cannomt@in irregular verbs, for the simple reason that
irregular verbs are verbs, i.&doT+ v]. A null [n] head may embed such a verbal claxpbut

in that case the root is separated from [n] byirtkervening head [v]; (11a) cannot apply, so for
[n] to be spelled out as zero it must be non-neatem (11b):

(12) n
/\ N ]
v N NON-NEUT
N
ROOT Y

As a result, only root nominalizations are neuégafn, restricted to zero-derivation):



(13) a (het) werk forK] N wewr] root zero-nominalization
b (de) loop [[WALK] V \rrecutar] N non-neut] verb zero-nominalization

This analysis does not rule out the pattern (1@ddrincipled grounds. Nothing bars neuter root
nominalizations [ROOT| n] where the corresponding verlgfoT] v], based on the same root, is
irregular. However, this requires the same rodiedisted both in the context of (11a) and in
the context of [irregular] [v]. This option is openprinciple, but is bound to have a restricted
application; in addition, since both noun and vam here root derivations, a certain amount of
semantic opacity is expected. This is exactly Wiagipens with the few exceptions mentioned
by Don. So, the fact that the grammar does notadlgtrule out the fourth pattern in (10) is a
strength of the analysis, once markedness relati@k® this option a peripheral one. By
contrast, no structural solution would be forthcognif [irregular] was a feature on roots, short
of stipulating that neuter [n] cannot be zero ia tontext OROOT rrecuiar ThiS restatement of
the generalization, however, would not accounttiergender and the semantic opacity of
‘exceptions’ likéhet slot

This structural reinterpretation of Don's analyiares with other approaches the insight
that root-specific means root-local (Marantz 208Bd 2003, Embick 2003, Embick and
Marantz 2006). In this perspective, the Dutch facesclosely related to the familiar
regularization of English irregular verbs when tlaeg reinterpreted as denomirbd. cost for
instance, has the irregular passtin its main sense, babstedin the denominal sense 'to
quantify the cost'. This pattern follows if [irrdgd is a feature of [v] in the immediate context
of listed roots, but not when a [n] intervenes:

(14) a the project coste a lot of effort (irregular) osTv] (root derivation)
b | costedhe project (regular) fosTn]v] (denominal)

This regularization pattern would not lend itselsuch a straightforward structural explanation
if the two verbs had differently annotated homopherootslf the source of this root-
dependent feature lay in the root itself, there lvdn@ no reason why the regularized variant
should systematically presuppose a noun (the retevaf this was highlighted by Kiparsky
1997, and noted by Don 200%).

3.2 oxen, oxes

The plural ofox is oxen an irregularity that has become a standard exawiphe disjunctivity

of inflectional morphology: the root-dependent ex@ot blocks the regular one. But it is not
completely true thabxesis blocked byoxen For many speakeoxesis preferred or at least
possible wherx has the sense of 'large uncouth man' (cf. theissson in Pinker 1999). One
may invoke the difference between literal and nterdl reading to justify two distinct nouns.
But this seems unrevealing, to say the least. thpterical or metonymical extensions were to
justify distinct lexical entries in all cases, thavould be a very large mass of homophonous
noun pairs lacking the morphological distinctioro@En- oxes But even in the presence of such
morphological distinctions, simply positing two tiliet nouns would be unsatisfactory without
somehow expressing that the two are related, atdhbk meaning of one is based on that of the
other and not conversely. Finally, and decisivelydresent purposes, what must be captured is
that the semantically derived version very oftes &daegularized morphology. This is not true

2 In fact, it is not completely correct that regided alternants of strong verbs are always basedrmun: cfshe
hanged herself / was hanged in her ¢elstead ohung, where there is no noda hangmeaning 'execution by
hanging'.



in all caseslrethren for instance, is arguably derived from the b&sitogical sense of
‘brother’, but has an irregular plural), but itreedo be consistently true when semantic
extension amounts to a metaphorical applicatidmutoan beings: if humans with the grace of
an ox are likely to bexesrather tharoxen human parasites are oftiesesrather tharice.
This is not restricted to English: in Breton, Trég@957:72-75) reports thiaioc’h 'cow' has the
suppletive plurasaout'cattle; but the regular suffixal plurddioc’h-ou'cows' when applied as a
derogatory term for women. All this suggests thatregularized fornoxesis not an isolated
accident, but is a consequence of the semantioggte of the basic sense of the noun to
humans. The analytical problem is that the pluraipheme expresses purely grammatical
information, yet its choice depends on the lexgsahantics of the base. Speakers choose freely
between words, roots, stems, and lexical 'sertsatsthe choice of a plural morpheme should be
deterministic and grammar-driven.

In a framework without roots, Halle (1990) and ldand Marantz (1993) could simply
posit a plural allomorph in the context of listemlins. But assuming the number-inflectedn
to correspond todx]+[n]+[Number: Plural], we cannot simply stipulada idiosyncratic choice
of the plural morpheme in [Number] in the contektertain roots, since [n] intervenes. What is
called for is a way to make Number noun-depend®itjust root-dependent. A two-step
analysis suggests itself. First, we can posit adfusf [n] and [Number] for a plural value of the
latter and for certain choices of listed roots:

(15) Fusion (for root-dependent irregular pluralins):
[n] + [Num: PI] - [n, Num: PI] / {oX, CHILD, BRETHR, GOOSE MOUSE, ...}

This root-triggered Fusion allows a root-dependgmtilout of plurality, because it makes
[Number] adjacent to root. This operation takes@lor all cases of root-dependent
idiosyncratic Number morphology, not just for pligran -en In fact, it is the formal expression
of the fact that to know certain nouns involves\wimg that they have a special plural form: the
information about Number coalesces with the infdramaabout the root making up a noun.
Given (15), the idiosyncratic endingnrepresent a particular realization of the fusquitrin,
Num: PI ], for a subset of the relevant roots:

(16) Vocabulary insertion (restricted-&n)
[n, Num: Pl] - -en / {OX, CHILD, BRETHR}

What of the regularizedxe® A revealing account must capture its derivedustéformally and
semantically) from the base noun, and it must aneent the deterministic insertion en One
simple assumption achieves both goals: that thdingafox as a human being involves an
additional head [n], which hosts the feature [+homH is not crucial that this information is
featurally represented; what is crucial is thas introduced by an additional [n]:

(17)  Regularized pattern (singular and pluraddiaonal [n] with human interpretation

NumP
nP/ \Num
T
nP n [+human]
T~
[0)'¢ n



This structure does not present a context for Fusiq15), because at no point does a sequence
[n]+[Num] find itself linearly or structurally adgent to the root. The realization scheme in (16)
therefore dos not apply, because the input isheott and [Num: PI] is regularly spelled out as

s. As in the previous case of verbs lig@st an independently justified more complex structure
(here, the derived sensemfcontains the base one) blocks the realizatiomregular

morphology, by breaking the adjacency with the rdbe solution is not ad-hoc, in so far as
regularization typically accompanies semantic esttamto humans, and this interpretation
‘contains' the meaning of the base noun like adam®minal verb ‘contains' the meaning of an
instrument noun.

3.3 0ss3a, 0ss (Acquaviva 2002, in press)

A small set of Italian plural doublets raises theng sort of questions caused by non-
deterministic choice between plural forms, with #uelitional twist that the alternants have
different gender:

(18) ossi'bones' (unconnected wholes) masc. pl.
osso'bone' (masc. sg.)
ossa’bones' (connected parts) feph.

Gender, unlike number, is inherent in nouns. Evefiore addressing the anomalous pattern
schematized in (18), we should reconcile this titeiobservation with the assumption that
nouns are in fact constructions. As outlined inlieginning of this section, | assume that gender
and class diacritics are hosted in [n] (followingparticular Kihm 2005 and Lowenstamm

2006). A statement like 'a noun has gender X' mearmot is licensed in a syntactic context

with [n] having gender X'. Learning the gender otins amounts to learning the roots that go
with a choice of gender on [n]. Gender is thusm@stitutive property of every noun, but no
grammatical mechanism forces a root to select aodeoaly one gender value. Masculine-
feminine pairs that share the same root need roageovision, as they simply illustrate roots
that are licensed in both contexts:

(19)  cugino~cugina'cousin (male)' ~ 'cousin (female)'

[n: masc] /{..cousIN...}
[n: fem] /{...cOUSIN...}

In particular, there is no need to stipulate honooylus or doubly-marked roots, as would be he
case if gender was encoded directly on the roelfits

Under these assumptions, the feminine alterndrital@n irregular plurals must represent
distinct pairings of root and [n]; that is, techadlg, distinct nouns (see Acquaviva, in press, for
the sharp difference between these Italian plaatsthe inflectional class of Romanian
ambigenerics, which deterministically take on thmninine value when plural). As such, they do
not stand in competition with the regular mascupheals, which may or may not be available
(usage varies in this respect) but are in princi@ved by the grammar. This distinct nominal
derivation accounts for the semantic differencénwéispect to the regular alternant, where the
latter exists. The problem, however, is that theifgne alternants are not just gender doublets
like 'cousin in (19): they anglural, and in some cases they are the only plural féomthe
respective masculine singular. In a way, the sydiksra cell in the inflectional paradigm
(defined by number) by deriving a distinct nounfifoied by gender).



To account for this in precise structural terms,need to remind ourselves that in Italian,
unlike for instance in Spanish, gender and numbreays have a fused exponence. There is no
discrete plural morpheme comparable to the SpdnisBnglish)-s, which expresses number
independently of the noun's gender. Instead, tdevewels of Italian nouns (and adjectives, and
some pronouns and determiners) always act as pateanaaffixes, fusing gender and number.
If the two features are hosted on different hepdsand the immediately higher [Number], this
means that the two heads must undergo Fusion parpy of Italian morphology:

(20) Iltalian: gender and number always fuse
[n: X] [Num:Y] - [n: X, Num:Y]

The resulting node is then spelled out as a sitegieinal. Since gender and number must end
up fused in the same node, nothing bars [n] fromytay number information from the start,
that is, in the syntax. When this happens, the rmélue on the higher head Number must
agree (in the informal sense of the word):

(21) NumP
nP/ \Num: pl (*sg)
— T~
BONE n: fem, pl

This analysis makes precise the intuition thatféimeinine plural alternants (which are irregular
also in their ending) are not feminine nouns inuag context, nor masculines that change
gender in the plural (like in Romanian), but inlhe plural feminine nouns. They are, then,
root nominalizations, on a par with their respexgingular (which, incidentally, not always
exists). In the case okso'bone’, we have three forms: the regular singatar plural masculine
0sso~ 0ssj and the irregular feminine plurassa

(22) a  ossobone’ [BONE ] n: masc]
b  ossabones (connected parts)' BENE] n: fem, p|

One crucial property of these feminine pluralghet they often, but not always, induce a
distinctive interpretation. If a masculine alternanpresent, the two are always differentiated,
no matter how subtly. This follows from the hypdtisethat they are distinct root-[n] pairings. It
is well known that the association of the same vath distinct gender values (with distinct
contents for [n], in this model) can, but doesmate to, bring about variously differentiated
interpretations. Italian examples range from thalsunuance obuco(masc.) ~buca(fem.)

'hole, gap (bidimensional)' ~ 'hole’ (tridimensihnene standard sex-differentiation @igino~
cuginaseen above in (19), to the equally systematiendistbn betweerpera'pear' ~pero‘pear-
tree', to the arbitrary lexical differentiation cdssettddrawer' ~cassettdcassette'. Likewise,
the irregular feminine plurals may comport no spkgieaning at all (likelova'eggs’), a more
or less subtle nuance (liksso'’bone' ~ossa’bones as connected parts, not self-standing
pieces’), or a clear semantic distinction (ilkembromember’, e.g. of a committeemembra
'limbs"). It would be wrong to split what is ostdalg one and the same root into two
homophones, one of which characterized by femigeraer, plural number, and occasionally a
special interpretation. The root is the same aamasculine and feminine, singular and plural;
what may change is the meaning of the whole [mtdomplex. All we need to say is that,
when a root is combined with [n:fem], a certaindieg arises. For some roots, this requires
[Num:pl].

10



Importantly, the meaning of these plurals is reifbrovided by the root alone nor by [n]
alone. As can be seen from the simple overvie\28), (the lexical meanings of these nouns do
not share any common property independent of plyrale go from uncountable masses to
perfectly countable measures (in fact, standard®oitability), passing through notions like
substances with manifold appearance (brains, inesgt mutually connected parts (walls in a
perimeter, body parts, shouts, peals of laugh&&d,'eggs"

(23) midolla'marrow’ elements of a mass (non-count)
mura‘'walls as closed perimeter’ elements making up@evnon-count)
ossa’bones as connected parts' elements naturdditede(partly count)
uova'eggs' elements of uniform appearance (count)
miglia 'miles’,braccia‘'arm-lengths’ abstract units of measurement ¢goun

To find out what ties together these notions, wetconsider both lexical semantics and
plurality. The common trait is that, when plurélese nouns describe pluralities of weakly
individual entities. This encompasses measures;hwdiie indistinguishable because they are
abstract equivalence classes, 'eggs’, conceptdas&empirically indistinguishable, discrete
parts of a whole, seen as tokens whose distintesmtity is secondary with respect to a larger
entity they are parts of, and substances, whoseeglts may be perceptually salient but cannot
be uniquely segmented and identified. The lackdividuality presupposes plurality, and so
cannot be a property of the root alone; but it @issupposes the lexical meaning of each noun,
and so cannot be a property of number (o gendengaln particular, there is no ‘collective’
plural suffix: measures and eggs are not collegtivany sense.

These plurals, then, are a clear illustratiorhefway 'lexical' meaning arises in a syntactic
construction. Their meaning, as well as the treatroégender they justify, is direct evidence
for a constructional approach.

4. Rootsdo not coincide with L-nodes

The previous section has shown how root-governet@mena may be analyzed without direct
marking of roots. The next step is a precise sfpatibn of the definitional properties of roots in
this framework. To achieve that, | distinguishftfio$ all the terminal node occupied by a root
from the Vocabulary item that spells it out. Thisgupposes that roots, like grammatical
morphemes, are spelled out after syntax, contcawhiat recently claimed by Embick and
Noyer (2007). In the absence of evidence to théraon there seems to be no reason for
exempting roots from Late Insertion.

Following Harley an Noyer (2000), | will call L-dle the node realized by a root. For
Harley and Noyer, the definitional property of Le®s is that their spellout is non-deterministic:
while the grammar uniquely determines a realizatowrihe feature bundle defining a
grammatical morpheme, the insertion of one ro@rmther (saypoG or CAT) depends on the
speaker's choice. The only grammatical constraititat roots must appear in a compatible
licensing context.

The hypothesis that roots are by definition catgdeee would seem to be a natural
additional property of L-nodes. But a one-to-onatren between L-nodes and category-free
syntactic terminals, while possible, is not conaafly necessary. In fact, there are reasons for
decomposing the notion of root into three distrutcepts, based on properties that do not
necessarily overlap:

(24) Root-as-nod# Root-as-exponemt Root-as-category-free domain:
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Root =t Vocabulary item inserted in an L-node
L-node et terminal allowing non-deterministic Vocabulary insen
Root domain & syntactic domain inside the first category-assigriirad

The suggestion that the lack of category may clewmiae domains larger than a single L-node is
not new. In particular, Marantz (2001) already eshjred that a transitive verb lidestroyis
based not on a simplex root, but on a complex miadaf a manner-naming rostroOY, a
transitive particleoe-, and a [v]: 'Thus$TROY IS a manner root that incorporates a particle,
spelled oubE, that takes an "inner subject” as the direct dlgéthe syntactically derived verb
"destroy" "

(25) Complex root domains: Marantz (2001):

"City"
DE-

I will not follow Marantz' assumptions that rootisd STROY 'name' a manner (a notion | find
unclear), and that roots and root-like particleachgyntactic projections that host arguments in
their specifiers. But | accept what | take to be mimain point of his analysis, namely that
category is assigned not just to simple, atomiegaty-free heads, but possibly to complex
structures. In (25) this consists of the reokoY and the 'particle®e. The latter is not an open-
class element, and so differs from the genuinegnegdasssTROY;, but it is not a preposition or

a verb either. It is a root extension, a modifyalgment that attaches to a root to derive a
complex root. It is the whole complex root thaassigned a category; but then what is assigned
a category can be a syntactic domain as well aggéeead. The atomic elements of this
syntactic domain are not necessarily all L-nodikspagh this option is open when a language
allow root compounds made up of two open-classst@as argued by Zhang (2007) for Chinese.
Viewing the lack of category as a property norodts' per se, but of a potentially non-atomic
syntactic domain, opens up the possibility to aralyne internal structure of words like-ceive

/ re-ceiptor con-ceive con-ceptwithout having to claim an unlikely verbal or norairstatus

for re- or con-, or an invariant semantic content that, as Aro(i#76) noted, these element
simply do not have.

On the other hand, the clear distinction betweearmdes and roots as exponents (in fact,
Vocabulary items, which index exponents to morphtesstic information) has another welcome
consequence. It allows us to envisage cases wheigme Vocabulary item is inserted in both
L- and F-nodes. This seems the correct charactenizéor what are often called 'semi-lexical’
categories, which arise when a 'lexical’ open-alasgoheme has an additional use as a
grammatical morpheme. A few examples are give);(see also Broschart (2000) for
Tongan preverbials, and Contini-Morava and TobBB@) for a broad-ranging overview:

(26) a nouns used as classifiers:

hai cai bao hai bao cam
two thing bag two bag orange
'two bags' 'two bagfuls of oranges’ (Vietnamés®bel 2000)
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b lexical verbs used as auxiliaries:

Germarwerden'to become’ ~ passive auxiliary
Marie wurde zu einer feiner Dame '‘Marie becanfiee lady’
Marie wurde von allen bewundert 'Marie was adohby all'

Irish caith 'to throw, to consume' ~ modal auxiliary
caitfidh mé an bhliain seo sa Ghearmain 'l spkend this year in Germany'
caitfidh mé dul go dti an Ghearmain 'I must@g&Germany'

C nouns used as prepositions:
Germarlaut 'sound' ~ 'according traft 'force' ~ '‘by means of'

Coupled with the hypothesis of complex root domgiins idea of open-class roots playing a
grammatical role also accounts very naturally famplex adverbials / preposition like the
Englisha-long a-part, ora-side Like de-is a closed-class particle in the complex mmst
STROY (which underlieso destroy, destructive and destructieh to instruct, instructivand
instruction, a- is a particle in the complexsiDE, where the open-class ratdeforms a
preposition and not, as is customary, a noun.

Most importantly, the clear distinction betweemdaedes and root Vocabulary items allows
us to view class diacritics as a property of thetabut not of the former. Here | have in mind
specifically those diacritics that play no rolesyntax, like declension or conjugation class. The
arguments in sections 1-3 above militate agairsi@ating information with the root as the
content of a particular L-node. What must be cate@i@e, according to the strict version of the
lexical decomposition hypothesis | adopt here,risd as the abstract content of a syntactic
head, not a root as an exponent. Once Vocabulaeytion takes place, there is no reason why
the form that spells out an L-node should not caroyphological diacritics. If these presuppose
a category, then that Vocabulary item is restri¢tedontexts that define that category. In fact,
class diacritics are basically insensitive to thatiniction between lexical and grammatical
elements. In Italian, for example, the nominal stssdefined by the endings/ -i (masc. sg. /
pl.) and-a / -e(fem. sg. / pl.) apply not only to nouns and adyas, but also to some
demonstrative determiners and articles, which eaeghatical morphemes that involve no L-
node and no 'nominal’ category-assigning headyfddj].® The property of falling into one of
these classes obviously cannot depend on the ittostyc marking (or selectional restrictions)
of a lexical category. This is expected if punelgrphological diacritics are not the property of
the contents of nodes, but of the forms realizivegrt. This separation, in the sense of Beard
(1995), is a basic feature of Distributed Morphgidgs Halle and Marantz 1993 explicitly
noted); distinguishing L-nodes from root Vocabulaems simply follows from this
separationist stance.

% Contrast Halle and Marantz (1994:282): 'In the photogy, as a consequence of a morphological well-
formedness condition [in Spanish], a Theme is adidito the DET node. In fact, a Theme node is adbto
every lexical category node in Spanish.' In safathere is a distinction between lexical and ekl categories,
nouns fall into the former and articles into thiéda But introducing diacritics by the means ofaalded Theme
head forces one to stipulate this additional headigely where it is needed.
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5.  L-nodesareindices

The conception of roots here outlined differs fribra received view in two main respects. First,
the substantive role of roots is examined hereonbytin connection with verbs and verb-based
nominalizations, as is commonplace, but for alldakcategories. Only by going well beyond
verbal / eventive ‘core' meanings can we appreb@ateproblematic it is to posit a semantic
core shared between entity- and non-entity-denditirggiistic objects. Secondly, | have
emphasized the difference between roots as absternents in a morphosyntactic
representation and roots as unanalyzable formseltweo lines of the argument converge on
the same question: what is the content of rootsasdes? Having gone as far as claiming that
roots have no self-standing meaning, | must sayesiaimg about what content they have at all,
once we abstract away from their form.

To begin with, if one assumes that roots lackjustt syntactic category, but all syntactic
features, then they are invisible for syntacticrafiens® Lacking syntactically legible
information, they cannot project: there can bentim® 'RootP’, and no argument may therefore
appear in the specifier or complement position ada. Only functional heads take
complements—presumably including root-extendingtigias’, which are category-free but do
not correspond to L-nodes. Syntactic structuraisedy determined by the properties of
functional heads, some of which are adjoined tateas. Once again, taking this hypothesis
seriously leads to a position that is in contragh wost current work in Distributed
Morphology. But the logic is inescapable, and theatusion follows at once if (1) the content
of L-nodes has no syntactic features, and (2) syiotprojection arises by merging elements and
assigning to the resulting complex the featuresnaf of them. Nor is the argument a novel one:
Zhang (2007) has shown that several empirical ptigseof Chinese root compounds follow
from the simple idea that roots are syntacticadlbyri.

One may take this to mean that syntax does n&trgets at all. For syntactic purposes,
every root would then be like every other, andraluld count as the one and the same place-
holder (cf. Halle 1990 for an early approach altmggse lines). This is not the position | take,
however. The main reason has to do with the amtite of grammar. If Vocabulary insertion
takes place on the way to PF, as a preliminanhtmplogical interpretation, it does not interact
with the rest of the derivation, which deliversanplete structure (or a piece corresponding to a
Phase) to interpretation at the conceptual-inteatioterface. The way a root is
morphologically spelled out, then, should not nratée meaning. But distinct roots routinely
define distinct meanings within exactly the sammetagtic structure, likeat versusdog or
possiblybuyversussell. If syntax sees both of these as the same emptg-plaicer, and
morphological spellout takes place in a separaadir of the derivation from that which leads
to semantic interpretation, there can be no waglbhg apart syntactic structures that differ
only by the choice of a root. But these structalesliffer semantically. Therefore, L-nodes are
distinct in the syntax.

Other reasons for taking L-nodes to be differeéatidoefore Vocabulary insertion are more
theory-internal, and weaker. For example, assuithiagcertain roots are extended by a
category-free particle, and that the node hostirgyarticle is created in the syntax, then syntax
must distinguish between one L-node and anotheresiot all roots have this type of extension.
That is, the node labelledrRoY in (25) must be identifiable, because not all sddtin that
structure. Another theory-internal reason is tleatasn morphological rules that apply before
spellout are sensitive to the choice of one rosteiad of another, before this is interpreted by a
Vocabulary item. In (15) in section 3 above, foaswple, [n] and [Num] must undergo Fusion in
the context of certain roots only (cf. Embick 2G08Ba similar treatment of root-conditioned
allomorphy).

* Thanks to Natascha Pomino for discussion on thiistp
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This is not the kind of evidence that would makgamne change his or her mind, however.
Therefore, | will just state the claim that L-nodes different before Vocabulary insertion (not
an assumption, because it is motivated by architel;tand ask how this can be reconciled with
the previous claim that roots have no autonomowsimg. How can they be different in
abstract content, if they have no content?

This fundamental question brings us back to theaf root-related formations like
hammeranda hammer The problem, it will be recalled, is that neithiee verb's lexical
semantics entails reference to the noun, nor ceelerThe shared root ensures a relation, but
this is semantically so tenuous that it cannodeatified without reference to an entity or an
action, which correspond to the noun and the vespectively. We see a relation between the
two meanings, but we cannot pin it down withoulifigl back onto one of the two meanings.

There are very good reasons for this state oiraffas already indicated. Any kind of
interpretation requires semantic typing, that idetermination of the category of semantic
primitives that an expression refers to; traditipndhe fundamental types for formal semantics
are entity and truth-value (and possibly situatidin)s certainly possible to assume that roots, as
minimal interpretive units, uniformly denote erggj and derive all other interpretations through
syntactic composition with other heads. | woulelikstead to explore another avenue, and take
at face value the time-honoured intuition that setaype correlates with grammatical type. If
roots lack the latter, they should not have thenfareither. The minimal units of interpretation
are those that define a semantic type, and thesearoots, but core nouns and verbs. Roots
are smaller; in this sense, they have no meanirtgdipselves but co-occur with category-
assigning heads to form interpretable typed grancadagntities. But how doesoa differ from
CAT, then, if both have the structure [root + n]?

My answer is that the roobG acts as an index that makes the ndogdifferent from
nouns based on other roots. In the abstract syntagiresentation before Vocabulary insertion,
roots have the function of differential indices.eftdo not mean anything by themselves, but act
as name-tags which define identity and differeaeinterpretation only arises when constructs
are assembled and become interpretable as kiretgioés, predicates, states, or activities. A
noun and a verb that share the same root, buttbalyoot, will share as it were the same name-
tag while denoting distinct types of referentsselsematized in (27a-b); a pair likeetape and
tape on the other hand, shares a larger domain cowgist root and [n], which derives the
transparently denominal semantic relationship titated in (27c-d):

(27) Roots as indices for the minimal units of aatit interpretation:

a [[HAMMER ] v ]: 'to hammer-do' (action labelledmmey
b [[ HAMMER ] n ]: 'a hammer-thing' (kind of entity labellbdmmey

c [[[ TAPE] n] Vv ]: 'to use a tape-thing' (action on atitgriabelledtapég
d [[ TAPE] n ]: 'a tape-thing' (kind of entity labell¢ape

Roots are the names that, attached to element$ \wpecify a type, identify one particular
concept belonging to that type. The templak®{}1] n] specifies entity-referring concepts;
substitutingboG or cAT for the root defines two different entity-refeigiconcepts, which
underlie the full-fledged nourdogandcat. As noted by Aronoff (1976), we do not need to
contrive meanings fare-, CON-, PER and €EIVE; these are just morphological labels, including
the open-classcelVE, which serve to name the different concepts thdtise as the verbs
receive conceive andperceive The approach to roots | have outlined enablds egpress this
important insight of word-based morphology withmitem-and-arrangement, piece-based
approach like Distributed Morphology.
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Conclusion

This sketch is far for being a theory of rootsDistributed Morphology or otherwise. Its
purpose has been rather to follow the theoretioglications of the lexical decomposition
hypothesis, under a strict reading of the idearibats are radically underspecified. In this
perspective, | have argued that roots are no exxcefu Late Insertion, and that therefore we
must distinguish between the morphosyntactic teaiaim which they appear and their
morphological exponence. The radical underspetifinapplies specifically to the abstract
content of L-nodes, not to the Vocabulary itemdize them. In addition, it does not apply
necessarily to one node, but possibly to a comgterain, bringing about category-free
extended roots. As we have seen, root-dependenbptena do not stand in the way of the idea
that abstract roots have no diacritics, becauserative and arguably superior analyses are
available. Finally, abstract roots are mutuallytidig but carry no identifiable semantic
interpretation. On their own, they are just differal indices that fix the identity of larger
constructs. It is these constructs which constitiageminimal units for semantic interpretation.

If this is on the right track, we can understaetidr why roots need to be assigned a
category in the first place (the 'Categorizatiosuaption' of Embick and Marantz 2006). In
part, this is because they could not otherwisegactewvith the generative grammatical system
(assuming that this is driven by features, andribatis lack features). But a still deeper reason
would be that roots must form linguistic categoriesrder to form conceptual categories. In
this sense, the present proposal is radically coctsbnal: not only words, but even the minimal
units of meaning arise through linguistic constirct

Many questions inevitably arise; to conclude, Lvddike to point to a few distinctly
problematic aspects of this proposal. To begin vaitpressing the gender of a noun as a
statement of co-occurrence between a root ancea@rt content for [n] is not particularly
enlightening or predictive. The approach | havdioed is designed to allow for multiple
categorization of the same root, but it does novipe a formal expression of the stable
association of most roots with gender, class, loerdiacritics. This seems to be a weakness, in
so far as a noun's idiosyncratic marking shouldeheaformal grammatical encoding, as distinct
from a mere statement. Secondly, every analysisempender features feed morphological
realization faces the problem posed by cases wg@rder depends on the phonological shape
of an exponent. The problem is particulalry acata framework like Distributed Morphology,
because abstract features cannot be licensed mdcafper Vocabulary insertion. Finally, there
is at least one theoretical difficulty specificRestributed Morphology, and that concerns
Impoverishment (the deletion of features from tiqgut to morphological realization, to be
replaced by the corresponding unmarked valuesyolyer's (2005) analysis of interclass
syncretism in nominal pardigms, class diacriticyina deleted by Impoverishment. This means
that they must be theleforeVocabulary insertion, contrary to my claim thatavhas class
diacritics is a Vocabulary item, and not an abstraxeninal. My discussion has centred on roots,
however, and it remains possible that diacritiqgseap as abstract information on non-L-nodes
(typically [n] for nouns). This, clearly, requiresuch ‘'future research’.
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