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1 Introduction: The Syntax/Morphology Interface

A theory of the syntax/morphology interface is first, a thyeof how ‘words’ and their internal
structure — the traditional domain oforphology- relate to the structures generated by the syntax,
and second, a theory of how the rules for deriving complexdaaelate to the rules for deriving
syntactic structures. A prominent line of research in thimaonsists of approaches assuming some
version of the_exicalist Hypothesid-or present purposes, this is the claim that (at least savore)s

are special in ways that e.g. phrases are not, and that fiesiadness’ calls for an architecture in
which the derivation of words and the derivation of syntactbjects occur in different modules of
the grammar (the Lexicon versus the syntaYhile the ‘words’ derived in the Lexicon serve as
the terminals in the syntactic derivation, there is a shargidn between syntax and morphology
according to this approach. In this way, the interface betwsyntax and morphology in such a
theory isopaqueor indirect: there is no reason to expect the structure and compositiomoodls’

to relate to the structure and composition of syntactic @bjen any transparent or for that matter
systematic fashion.

A second line of research advances the hypothesis that Svard assembled by rules of the
syntax. Thus the ‘word’ is not a privileged derivational @ttjas far as the architecture of the gram-
mar is concerned, since all complex objects, whether wardgarases, are treated as the output of
the same generative system (the syntax). According to i&g which we assume here, the theory
of the syntax/morphology interface might better be saidet@bheory of (1) the primitive elements
of the syntactic derivation (the traditional question af thorphemi (2) the principles governing
the assembly of these primitives into complex objects (testion of what structures the syntax
and perhaps PF rules can derive); and (3) the manner in whiohgbogical forms relate to the
primitives and to the complex objects constructed from thmigives. Such an approach allows
for atransparent(or direct) interface between syntax and morphology, because it hgsates that
the same generative system derives all complex obfekctehe default case, then, the principles
that govern the composition of ‘words’ are the same as thusegiovern the composition of larger
syntactic objects.

1There are many senses of the tdrexical/-ism/-ist(see Aronoff (1994) for some discussion); our focus hereis o
the specific architectural claim that there exists a geiveraexicon in addition to a generative syntax.

2phrasing this somewhat differently, there is a sense intwtiere is no ‘interface’ between syntax and morphology
on this view, since there are not two distinct domains at;dag below.
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The theory of Distributed Morphology proposes an architexbf grammar in which a single
generative system is responsible both for word structuckmmase structure. In particular, Dis-
tributed Morphology attempts to make precise the claim #flatdlerivation of complex objects is
syntactic. In this way, this approach has much in common atitler syntactic approaches to mor-
phology, such as those advanced by Baker (1988), Peset38%)(land Borer (2004) and related
work. In respect to the interface between syntax and moggypkhis architecture has a clear con-
sequence: since the only mode of combination in the gramsnayritactic, it follows that in the
default case, morphological structure simply is syntagtiiacture. This is the primary focus of our
discussion below.

For reasons of space, we will simply assume this non-Leasigagrspective. Nevertheless, some
clarifications are called for regarding this aspect of [istied Morphology. It is often objected in
discussions of non-Lexicalist versus Lexicalist analyibas the patterns analyzed syntactically in
the former type of approactould potentially be stated in a theory with a Lexicon. This post i
almost certainly correct, but at the same time never at iSBue arguments against the generative
Lexicon are not arguments about generative capacity, dotheal power of the Lexicalist approach
to state a pattern. Rather, they are arguments against tilcthesis of Lexicalism, which is a
thesis aboumodularity The Lexicalist position, which posits two distinct gertama systems in the
grammar, can be supported only to the extent that there @ elédence that Lexical derivations
and syntactic derivations must be distinct. As such, speaifjuments that are intended to support
the Lexicalist position must show that a particular phenoomenust notbe treated syntactially; the
demonstration that a pattecanbe stated in a Lexicalist framework simply does not suffice.

A number of the central issues for this question are fountérarea of operations on argument
structure and related areas. Much of the impetus behindchksti approaches to grammar stems
from an interpretation of Chomsky (1970), in particular ithea (not actually advanced in that pa-
per) that certain nominalizations must be created by ridasdpply ‘in the Lexicon’, and not by
syntacic transformation. However, as discussed in Mardr@27), the analysis of nominalizations
constitutes a case in which a Lexicalist account is forcestipulate a pattern which follows natu-
rally from an exclusively syntactic treatmehfigain, whether or not the relevant patterns could be
stated in the Lexicalist approach is not a matter of grearést: clearly the necessary stipulations
can be made. The question is why— all other things being equea would maintain separate gen-
erative systems in the face of such an argument, and giverthtaather functions of the Lexicon
(mostly related to listing certain types of informationhcaasily be redistributed in the grammar
(for specific proposals sgg).

Thus while much of the current discussion of morphology amdas is framed against a Lexi-
calist background, it should be stressed that this is famesthat are primarily historical, having to
do with the development of the Lexicalist Hypothesis as aagsh program. At the same time, there
iS no reason to suspect a priori that the theory would betiétteontained two distinct generative
systems: on the contrary, the burden of proof lies on theryhinat proliferates generative mecha-
nisms, i.e. on Lexicalist theories. We believe that thegires imposed by the Minimalist Program
(Chomsky (1993) and subsequent work) suggest the sameausmr el Minimally, the grammar must
contain (1) a set of primitives, (2) a derivational systemdombining these primitives into (a dis-
crete infinity of) complex objects (3) an interface with tt@nceptual/intentional system (LF), and
(4) an interface with the articulatory/perceptual systéth)( Anything beyond this, including a
generative lexicon beyond a generative syntactic systengrbes suspect from this perspective.

In the final analysis, the ‘two-module’ architectural staneduces to the claim that sound/meaning

3A related argument is advanced in Embick (2004), with refeeto the verbal/adjectival passive distinction, a dis-
tinction which is taken in Lexicalist approaches to gramtodre the result of syntactic versus Lexical derivation.
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connections for ‘words’ are derived in a way that is ‘spéastath respect to how the syntax derives
such connections. Articulated Lexicalist approaches nske@mber of precise empirical predic-
tions, predictions which we take to have been disconfirmedohjunction with the idea that there
is no conceptual argument in favor of a grammar with two gather systems, these empirical re-
sults argue in favor of the architecture in which word-fotima is syntactic. At the very least, the
syntactic approach is the hypothesis to be investigatet] imgl the theory that we outline here
constitutes an attempt to make this investigation precise.

2 Essentials of Distributed Morphology

The architecture of the model of grammar that we adopt heltassrated in (1). The syntax consists
of a set of rules that generate syntactic structures, whiehhen subjected to further operations in
the derivation of the PF and LF interface levels:

(1) The Grammar

Syntactic Derivation

v
(Spell Out)

Morphology

PF LF

We assume that every word is formed by syntactic operatigiesge, Move). The principles of
morphology are therefore to a large extent the principlesyafax, because in the default case, the
morphological structure at PF is simply the syntactic $tmec

Nevertheless, in more complex cases, which are in no waypéroal, additional PF processes
may modify and elaborate syntactic structure in limited svésees4). For example, language-
specific PF requirements may force the introduction of festand terminal nodes into the syntactic
structure. We use the terMorphologyto designate the set of such processes that are relevant for
word formation; correspondingly, we sometimes employ érentmorphological structurdo refer
to structures that are found at the PF stage of the derivalibos in the syntactic approach to
morphology adopted here some aspects of word formatioe &den syntactic operations such
as head movement, which occur in the syntax proper, whilerabpects of word formation are
accounted for by operations that occur on the PF branchtHisdact that has given rise to the term
Distributed Morphology*

While PF processes may be possible for certain aspects af fsonation broadly construed,
the important point is that such PF processes do not cotestilseparate generative system for
deriving words. Rather, PF processes effect modificationise structures generated by the syntax,
modifications that are limited to minor operations that matidte nodes in a sharply constrained
fashion.

“For earlier overviews of this framework see Halle and Margh993) and Harley and Noyer (1999).
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2.1 PF: Minimal Requirements

The syntax generates hierarchical structures from a fiattefgprimitive elements. Linear ordering
of nodes in this hierarchical structure is, however, pliysa relation that is defined by operations
on the PF branchLinear order is a property imposed on the syntax by the eateeguirement that
the grammar be instantiated in real time; that is to say, yh&ag must ultimately be processed via
a serial interface, whether the ultimate modality is spewalpesture. Thus, PF-operations, because
they are responsible for creating the interface level thetliates between syntax and the artic-
ulatory/perceptual systems, must at the very minimum beoresble for linearizing hierarchical
structures. To a first approxiamation, linear order is atyioperator— represented by “*— imposed
by an operation Lin:

(2) Lin[XY] — (X*Y)or(Y*X)

This relationship is one of immediate (left-)adjacencyhesttypes of conditions might be im-
posed by distinct linearization operations, a point weussdng4 below.

In addition to linearization, operations that occur on thRébPanch prepare the syntactic structure
for the interface in other ways, such as by constructing qaiesdomains. In this way it seems
clear that PF operations violate theelusiveness Conditiofcf. Chomsky 1995, 2000), a principle
intended to prevent the introduction of novel material ia tourse of a derivation:

(3) Thelnclusiveness Conditiorilo new features are introduced byC

Of interest for the present discussion is the observatian dperations at PF apparently do not
comply with this property:

A “perfect language” should meet the condition of inclusiess: any structure formed
by the computation (in particular; and A [i.e. PF/LF, de/rn]) is constituted of ele-
ments already present in the lexical items selected for B fthmeration de/rn]; no
new objects are added in the course of computation apartheamangements of lex-
ical properties...Let us assume that this condition holdsu@lly) of the computation
from N to LF... standard theories take it to be radicallyddisr the computation to PF.
(Chomsky 1995:228)

As Chomsky notes, it is ordinarily assumed that various fophonological operations, such
as those relating to syllabification, prosodic structurel a great deal of the phonology, introduce
elements not present in lexical items. In addition, the taldiof phonological features to nodes at
PF (Late Insertion violates this condition as well. While it appears that PFsimiolate Inclusive-
ness in at least some respects, it is also clear that PF dodmve the power to add absolutely
any type of feature. Thus the exact extent to which PF presassy add material to the syntactic
structure is an empirical question; this is discussed &uriimg4.1.

Even accepting the fact that PF operations apparentlyteiobee Inclusiveness Condition, it is
important to stress that the move to Late Insertion — andheratperations performed by PF, —is
not motivated conceptually. Rather, these additions tarteehanism of PF require significant mo-
tivation, as they constitute departures from the minimguiements on PF as an interface Ie¥el.
A question of interest is whether these violations of Inisfeisess and other principles are forced

5Cf. also Chomsky (1995:334) for some comments.

®It has been suggested (see e.g. Chomsky 2001) that PF afscnpemovement operations like phrasal movement.
We take it that given general Minimalist constraints, it isbast inelegant to hypothesize a system in which both the
syntax and PF have the ability to effect the full range of nrmoeet operations. Minimally, the grammar must contain
one generative component with this capacity; any move tsvartheory in which there are two such systems should

4
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by properties of the interface, i.e. imposed by requireséeternal’ to language. For instance,
the introduction of information concerning linear order derations like LIN in (2) clearly adds
information not present in the syntactic structure. Howethgs information is forced by the re-
guirements of the articulatory-perceptual interfacegleage has a serial interface, and this requires
a unique linear ordering. As such, this complication to tingpéest picture has an external motiva-
tion. Whether other complications such as late insertiahtha addition of other features/nodes at
PF can be reduced similarly is an open question.

2.2 Primitives of the Syntax

We call the units that are subject to the syntactic operatdove and Mergeanorphemesthese
are the terminal nodes of the tree diagrams ordinarily usétlstrate syntactic constituent struc-
ture. Each morpheme is a complex of features, of which thexeveo kinds: phonological and
grammatical/syntactico-semantic; depending on the tyadEfeatures it contains, syntactic termi-
nals are defined as eithabstract morphemesr Roots

(4) Terminals

a. Abstract Morphemes: These are composed exclusively of non-phonetic featuue, s
as [Past] or [pl], or features that make up the determinee®df the English definite
article eventuating athe.

b. Roots: These include items such aéCAT, v/OXx, or v/SIT, which are sequences of
complexes of phonological features, along with, in somesason-phonological dia-
critic features. As a working hypothesis, we assume thaRthets do not contain or
possess grammatical (syntactico-semantic) features.

Whereas the features that make up abstract morphemes aersahi Roots are language-
specific combinations of sound and meaning. In other wordsidRare open-class, and new Roots
can be added to an individual's grammar at any time.

As a general assumption, we take it that Roots never appase’;lihey must always be cate-
gorized by virtue of being in a local relationship with onetloé category-defining functional heads
(v, n, etc.).7

(5) CATEGORIZATION ASSUMPTION Roots cannot appear without beingtegorized Roots
are categorized by combining with category-defining fuorai heads.

In this way, Roots surface as members of the so-called #xiategories’, traditional parts-
of-speech such as Nouns, Verbs and Adjectives. Howevdn, categories are always syntactically
complex, consisting minimally of a Root and a category-dedjriunctional head. Because Roots do
not contain or possess any grammatical features, our agpomes not allovlexical decompositian
by which we mean decomposition of the lexical vocabularg feture complexes. While complex
words — and even superficially unaffixed words suchyas appear in complex syntactic structures,
it is the functional structure in which Roots appear thatesainposed, not the Roots themselves.

be viewed with caution. Similarly, such a stance clearlyéases the power of PF by making it a generative system, a
move that should be avoided if at all possible. A related tjoless whether head movement should be considered a PF
phenomenon; we assume that it is not, although the basicipkes of Distributed Morphology— a piece-based theory
with some late insertion— are compatible with the ‘head-emoent at PF’ alternative (or with other alternatives in viahic
head-movement is replaced by other operations).

"See e.g. Marantz (1995).
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On the other hand, abstract morphemes such as [pl] or [Pa&stha (contents of the) famil-
iar functional categorie®f syntactic theory. By the end of the computations that are described
here each morpheme is supplied with a set of phonologicalifes (including the phonological
null element or zero -@-) which serve as instructions foroast to be performed by the articula-
tory/perceptual system.

As noted in (4), functional heads do not have phonetic caitehe syntactic derivation. We use
the adjectiveabstractto designate such morphemes, and one of the basic functionsrphology
is to supply phonological features to abstract morphemgsoBtrast, Roots are present with all of
their features throughout the derivation, and require rh $nsertion processin this assumption
we follow results from Embick (2000); see also Chomsky (3301 some discussion.

The different morphemes are stored in a list of syntactimiteals that the learner acquires
during the development of language. Thus speakers of Englemorize Roots such asCAT or
V/SIT, as well as the fact that abstract morphemes such as [pl]asd][ which are drawn from
a universal feature inventory, are ‘active’ in their langeaAs the primitives of syntax and hence
of morphology, the items in these lists are the ultimate eleisout of which words, phrases, and
sentences are composed.

The lists of morphemes sketched above is fundamentallgrdifit from the lists of words or
lexical items that make up the Lexicon of (some) Lexicaljgpraaches to morphology. The items
that figure in a typical Lexicon are signs in Saussure’s seng®&t they combine a meaning with a
sound. This is not true of all morphemes in the present apprdeor example, abstract morphemes
like [pl] or [past] are morphemes without phonetic featysssl must be supplied with such features
in the course of a derivation in the grammar in (1). Such menpds have no place in theories
in which the primitives must bé&xical itemsin the traditional sense: combinations of syntactic,
semantic, and morphophonological featut®s.

The move to Late Insertion amounts to accepting a versioheSeparation Hypothesi&f.
Beard 1966, 1995). According to this hypothesis, the coraptmof the traditional morpheme are
separated from one another: that is, morphemes do not nosyatax, semantics, and phonology.
Rather, the morphophonological component of the morphemederspecified with respect to the
syntactico-semantic environments in which it appears.ofibe that admit Separation in this way
are non-Lexicalist, but in a sense different from the way ol ‘non-Lexicalist’ is used above;
recall that ‘Lexicalist’ has many distinct senses. Sometties are called ‘Lexicalist’ because they
assume that the primitives of the grammar mudelzecal itemsn the sense defined above. It is this
claim that Separation rejects. Other theories are ‘Leidtdlecause, as discussediih they posit a
generative Lexicon. However, it is important to note tharéhis no necessary connection between
Lexicalist-1 = ‘theory with a generative lexicon’ and Leaiist-2 ‘theory withlexical items 11

2.3 Vocabulary Insertion

The mechanism supplying phonological features to the attstnorphemes is calléébcabulary In-
sertion TheVocabularyis the list of thephonological exponentsf the different abstract morphemes

8For this reason, we ussbstract morphemandfunctional heado refer to the same objects.
®Because Roots are not subject to late insertion, it folldvas there can be nsuppletionin the case of Roots. See
Embick and Halle (forthcoming) for some discussion.

Clearly the abstract morphemes are signsin the sense of Saussure. Whether or not the Roots are sighis in
sense is another matter.

Yndeed, there are theories that are lexicalist in one semsedb the other. For instance, some approaches assume
the lexical itembut not a separate generative Lexicon, e.g. Lieber (199%)dEtails concerning possible Lexicalist-2
approaches to underspecification and syncretism, see N2g@t).

A further possibility is that separation is admitted onlyemhnecessary, i.e. only for abstract morphemes that show
allomorphy, but not in the general case; see Halle (1990).
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of the language, paired with conditions on insertion. Eaahgairing of a phonological exponent
with information about the grammatical (i.e. syntactic andrphological) context in which the
exponent is inserted is calledvacabulary Item

As an illustration of the the nature of these Vocabulary Beoonsider the formation of plural
nouns in English. Vocabulary Insertion supplies phonaabfieatures to the abstract [pl] morpheme,
which has combined with a noun in the syntax. We take the gaijure to be present on a head which
is represented as # for ‘Number’. The regular phonologizgbaent of the English plural is /-z/,
and this is formally expressed by the Vocabulary Item in (6):

(6) z<[pl]

When this rule applies to [pl], it has the effect of adding tezthat node. While Vocabulary
Insertion adds phonological features to a node, we assushé ttoes not automatically ‘delete’ or
‘erase’ the abstract features present on that Aéde.

Among a set of Vocabulary Items specified for insertion at diqdar terminal node, it will
arise quite typically that more than one meets the conditionapplication. Because —under normal
circumstance's — only a single exponent may be inserted at any terminalgtiesabulary Items
can be understood to be in competition for application td tharpheme. Th&ubset Principl€7)
controls the application of Vocabulary ltems and resolvesst) cases of competition of this séft:

(7) Subset Principle: The phonological exponent of a Vocabulary Item is insertéd & posi-
tion if the item matches all or a subset of the features sjeekifi that position. Insertion does
not take place if the Vocabulary Iltem contains features neggnt in the morpheme. Where
several Vocabulary Items meet the conditions for insertiba item matching the greatest
number of features specified in the terminal morpheme mushbsen. (Halle 1997)

Continuing with the example (6) above, we note that the noie tive feature [pl] for ‘plural’
in English also has the exponen® (as inmoose-@ and-en (as inox-er). That is, while there
is a single abstract morpheme [pl] in all of the plural enmireents in English, this morpheme has
different phonological exponents whose appearance isrdigted by the Root in the local context
of [pl].

As already observed, Vocabulary Insertion takes placelcttres that have been assembled by
the syntax. In the present case, this means in a constitcoatdining a nounyRooT-n) and the
abstract morpheme [pl]. Since [pl] is in the same constitasrthe Root when Vocabulary Insertion
occurs, the identity of the Root can be a contextual conuiio the choice of exponent for the [pl]
node. The resulting effect of such a condition is calbeditextual allomorphyand its effects are
reflected formally by adding to Vocabulary Items like (6) ad#onal condition on insertion, in the
form of a list of elements associated with each contextuaharph®

(8) [pl « -enf+/OX, v/CHILD, ...}
[pl] < -@/{~/MoOSEVFoOT,...} __

12Although it is possible in some cases that such deletionasige could be motivated, we assume that such additional
operations have to be justified by explicit argument. §e2 and Noyer (1997, 1998) for some pertinent discussion.

13See§4.2.2 for details

The Subset Principle does not resolve all cases of potamidlict. Specifically, where two Vocabulary Items are
both applicable and both contain the same number of featme® additional criterion must resolve the competition.
Explicit stipulation of ordering (Halle & Marantz 1993) oppeal to a hierarchy of morphosyntactic features (Noyer
1997) are two possible solutions.

5What properties of the environment are visible for contakallomorphy— i.e. can appear as conditions in rules like
those in (8)— is an empirical question. For some proposaisaraing different aspects of this issue see Bobaljik (2000
and Embick (2003a).
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The familiar notation /... ... indicates that the rule applies only when the morphengei@stion
occurs in the environments specified by ...; in case of thdigéinglural, this means that [pl] is
spelled out as@ in the context of/M0OOSE and asenin the context of/OXx, and so on.

Each of the Vocabulary Items in (8) is more specific than thai6), in that each contains a
contextual condition on insertion in addition to referritogthe feature [pl]. Thus in cases in which

any of the Roots on the lists in (8) are present, [pl] is realias-@ or -en, and not/-z/.

2.4 Underspecification of Vocabulary Items

Given the assumptions about Vocabulary Insertion outliabdve, a(systematic) syncretismoc-
curs when a single Vocabulary Item inserts the same expamentivo distinct syntactico-semantic
nodes. The primary motivation for the separation of phogwlfsom syntax and semantics in Dis-
tributed Morphology (and realizational theories of morglgy in general) is that such a separation
allows morphological syncretisms to be stated systenibtiGde basis for the systematic analysis
of sycretisms lies in the fact that a Vocabulary Itenuiglerspecifiedelative to any given context
in which it is inserted. The terminal nodes that are the ditesnsertion are fully specified; that
is to say, they contain a full complement of syntactico-satinafeatures-® However, the Vocab-
ulary Items that apply to these positions need not be fullcHjed, with the result that a single
phonological exponent may appear in more than one syntaséimantic context.

To take a simple example, consider the Person/Number psdfixeobjects and subjects found
in the Athabascan language Hupa (data from Golla (19%70)):

(9) Subject and Object Markers

SUBJECT OBJECT

1S W- Wi-
2S n- n-
1PL d- noh-
2PL oh- noh-

In the plural forms, while the exponentis- andoh- appear in the subject position, and distin-
guish first from second person plurals, the distinction tsmade in the object position, where there
is a single exponentijoh- As noted above, the theory assumes that morphosyntaditiqns are
fully specified when Vocabulary Insertion takes place. Thegb nodes from the example above are
represented as follows:

(10) Feature bundles

+1 +2 +1 +2
a | +PL b. | +PL c. | +PL d. | +PL
+SUBJ +SUBJ +OBJ +OBJ

Consider now the following Vocabulary Items, which spelt the plural part of (9):
(11) a. [+1+PL+Subj] «~ di

b. [+2+PL+Subj] <~ oh
C. [+PL +Obj] «< noh

180f course, the nature and identity of such features is thie tff|an active research program.
MThe forms here are only for first and second person argumtitd;person and other types of arguments are not
included for the sake of clarity.
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While the first and second plural in subject position areizedlvia distinct Vocabulary ltems
(11a) and (11b), realization in the plural is effected byrayld Vocabulary Item, (11c). The Vocab-
ulary Item (11c) does not refer to the features [1] or [2], aods underspecified with respect to
the feature bundles to which it applies, (10c) and (10d). fakhethat the first and second plural are
non-distinct in object position is systematic on this actpwith the syncretism being captured via

the single Vocabulary Item in (11c). Put slightly differsnthere is a singlenoh- despite the fact
that thisnoh-appears in more than one plural context.

2.5 Synopsis: Architecture, Features, and Lists

To summarize the primary aspects of the approach we haveregsabove, all derivations are

performed in the grammar in (1). In these derivations, tliliséinct lists are accessed. These lists
are as follows:

(12) LisTs

a. The Syntactic Terminals: The list containing th&kootsand theAbstract Morphemes

b. The Vocabulary: The list of Vocabulary Itemsrules that provide phonological content
to abstract morphemes.

c. The Encyclopedia: The list of semantic information that must be listed as eithe
property of a Root, or of a syntactically constructed obf&toms likekick the buckét

These lists are accessed at distinct stages of the denvatim of these lists have been discussed
extensively above. Iltems are drawn from the lisSyhtactic Terminals the syntactic derivation.

The Vocabularyis consulted at PF, and contains the rules that supply theghbgical exponents to
abstract morphemes.

A third list, not discussed above, is the repository for t8pk meanings, whether the meanings
of Roots or of larger objects. This component, Erecyclopediais consulted subsequent to the out-

put of PF/LF, which we abbreviate simply as “Interpretatiéf This is represented in the modified
grammar in (13):

(13) The Grammar, with Lists

LISTS ACCESSED STAGES OF THE DERIVATION

Access to —*  Syntactic Derivation
Syntactic Terminals :

v
(Spell Out)

Access to -
The Vocabulary
PF LF

Access to
The Encyclopedia — (Interpretation)

8For a view on the Encyclopedia see Marantz (1997).
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In this revised architecture, information that is includiethe Lexicon of Lexicalist approaches
is accessed at distinct stages of the derivation. Crucitilgse lists are not generative; the only
generative component of the grammar is the syntax.

3 A Transparent Interface between Syntax and Morphology

In its essence the Distributed Morphology approach to mangly is syntactic. As a consequence of
the architecture of the grammatr, in the simplest case, nabwgital structure and syntactic structure
are the same. Because there is no Lexicon in which compleectsbare assembled according to
rules distinct from the rules of syntax, the generation btaimplex forms must be performed in
the syntax. PF processes add information to the structatagihderived in the syntax, in the form
of morphologically relevant operations such as Vocabulasgrtion, but beyond this (and the PF
mechanisms discussed§a) the structure of words is syntactic structure.

If this hypothesis is correct, then— strictly speaking—féhie no syntax/morphology ‘interface’.
Words and phrases are assembled by the same generativa,systethere is thus no sense in which
words must ‘interface’ with the syntax; rather, they areidmt by the rules of syntax. Thus while
we may continue to use term ‘syntax/morphology interfacekfer to a range of issues that connect
with the traditional domain of ‘morphology’ or ‘word formiat’, such as the strucure of complex
heads, inflection, etc., this isfacon de parlergiven the theoretical context that we assume, and
not a theoretically-motivated partition of linguistic pfemena. There is no definable domain- e.g.
the ‘word’— that can be singled out as the subject matter forptmology on any principled basis.
This result, though it runs contrary to some intutions, #thawt be surprising. There is no reason
to suspect that our intuitive or traditional notions likedwd’ should correspond in any way to a
natural class of objects in the theory of grammar. Rathesdre-theoretic notions are replaced
by a theory of primitives (e.g. Roots and abstract morph&naetheory of relevant structures (e.g.
‘syntactic terminal’, ‘complex head’, ‘phrase’), and exjil claims about derivational mechanics.
While, for example, complex heads and phrases may showetiffenorphophonological properties,
these differences do not imply that they must be construictetifferent modules, any more than
the fact that DPs and TPs have different properties is annaggti for two distinct modules for
assembling those objects.

Concerning the specific derivational mechanics at play iordformation’ broadly construed,
we assume that in the normal case, complex heads are creatbe kyntactic process of head
movement. A complex head created by head movement in thetugteun (14) has the forny RooT-
X-Y-Z, assuming that these functional heads are lineararethe right, i.e. as suffixes:

(14) Example structure

ZP

P
XP
/\
N
_
v RooT

In principle, each of X, Y, or Z could be linearized as a prefixacsuffix. Head movement in the
structure (14) is therefore capable of producing Z-¥/Ro0T, Z-v/ROOT-X-Y, and so on.

/\

Z Y
v X

X
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Using the uniformly suffixal case for illustration, the reaghat the derived word has the struc-
ture v ROOT-X-Y-Z and noty/RoOT-Y-X-Z (for example) is syntactic. Head movement operates
in terms of successive adjunction, and the only possitiditysyntactic head movement is to create
(15) from movement in (143?

(15) Complex Head

z
/\
Y z
/\
X Y
/\
vRooT X

The internal structure of the word- i.e. the complex head{1&ithfully recapitulates the syn-
tactic structure. The linearization of such complex head®nstrained by the hierarchical structure.
Thus in cases in which the functional heads are linearize¢tié@rsame direction, the order of the
affixesmirrors the syntactic hierarchy of projections. This pattern istthsis for theMirror Princi-
ple, often taken as a condition on how syntactic structure anghhwdogical structure relate to one
another (cf. Baker 1985, 1988). In our terms, however, itiseading to speak of the Mirror Prin-
ciple as aconditionon (relationships between) representations; rather, th@MPrinciple amounts
to theobservatiorthat word-internal structure mirrors syntactic structBecause these effects are
derived from the architecture of the theory, as presentéi)iabove, Distributed Morphology has
in fact no need to state the Mirror Principle as a principléhefgrammar.

The generalization that is expressed by the Mirror Prileagkempirically very robust, a fact that
has important architectural consequences. An approathaviexicon in which complex words are
derived, or an affixless view of morphology in which there giynare no pieces (e.g. Anderson
1992), is forced to stipulate the effects of the Mirror Piihe (see Halle & Marantz 1993 for
discussion).

Nevertheless, there are special cases in which the attesded of morphological elements is
not equivalent to the order that is expected on syntactooamtic grounds; that is to say, the re-
lationship between syntactic structure and morpholodgigah is more complex than the picture
outlined above predicts. An analysis of such data may pbedmng two lines. One possibility is
that the syntactic structure that predicts the non-oaegrmorphological form has been misana-
lyzed. Because it maintains the simplest interaction betwsyntax and morphology, this option
represents the null hypothesis.

The other option is that the syntactic analysis is corraud, that the surface order does in fact
seem to contradict what syntactic movement alone wouldigirdd such cases, and in the case of
true ‘syntax-morphology mismatches’ more generally, wauawe that one of the primary tasks of
morphological theory is to identify the set of PF operatitiveg are responsible for these deviations
from the default case. Although this option weakens thertheg allowing PF to alter syntactic
structures, it does so in a way that maintains the most dpessible correspondence between
syntactic and morphological (i.e. PF) structures.

This is the standard conception of head movement, derévafiwork by Travis (1984) and Baker (1988), and much
subsequent research.

11
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4 PF Processes: Syntax Morphology Mismatches

While much research in the syntax/morphology interfacesigted to the study of mismatches of
the type mentioned above, it is essential to emphasizehisastudy is only meaningful against the
background of a theory in which syntax/morphology conmeiare by default transparent.

Faced with such mismatches, research within DistributedoM@ogy aims to isolate and iden-
tify these PF readjustment processes, and to identify thditons under which these processes
apply. By admitting such operations at PF, the approachxibfeeenough to analyze cases in which
such mismatches arise. At the same time, admitting suctatpes does not abandon the central
architectural premise of the theory, namely that syntasttieccture and morphological structure are,
in the default case, the same. It must be stressed that thatiops that apply at PF are minimal
readjustments, motivated by language-particular remerdgs. Unlike the syntax, which is a gen-
erative system, PF is an interpretive component, and tles thit alter syntactic structures do not
apply freely. Rather, each rule is triggered by a languggeific requirement that must be learned
by speakers of that language.

4.1 ‘Ornamental’ Morphology: Insertion of Nodes/Features

Assuming that syntax provides the input to semantic inggpion, it follows naturally that all
properties which are essential to semantic interpretatiait ‘interpretable’ features — are present
in syntax. Because the mapping to PF does not delete featfwanation, all such properties are
carried into PF. Nevertheless, while all morphemes andpre¢able features are present at PF,
not all morphemes that are found at PF are present in thecyntierivation. Specifically, de-
pending on language-specific well-formedness requiresnesttain morphemes are added at PF.
Such morphemes are never essential to semantic inteipretaince the derivation diverges onto
PF and LF branches prior to the insertion of these morphefrtass, we speak of the reflexes of
any morphemes inserted at PF as bangamental they merely introduce syntactico-semantically
unmotivated structure and features which ‘ornament’ thntegytic representation.

Because ornamental morphology has an overt effect at PFedjuirements which eventuate in
the insertion of ‘extra’ material are, although languageesfic, sufficiently tranparent that speakers
of the language may infer them without special difficultyidgracquisition.

Agreemen{AGR) nodes present a common example of the type of mopheduesiafter syn-
tax. We assume that the structure of the clause containg Tand in some cases Aspect) nodes with
interpretable features, but no AGR projections in the sysae latridou (1990), Marantz (1992),
Chomsky (1995) for some motivations for this position.) Ae tsame time, the morphosyntactic
structure of verbs in many languages contains a piece tobddgy representative of an AGR node.
Consider, for example, the Latin Imperfect 1PL form of thebviaudo ‘praise’, which, to a first
approximation, has the pieces in (16); ‘TH’ is for the Thenasifion; ‘TNS’ is for Tense, ‘AGR’
for Agreement:

(16) laud-a-ba-mus
ROOT-TH-TNS-AGR

‘We were praising’

The underlined piecenushere is an exponent of an AGR node. However, the syntactictste
for (16) involves no AGR node, in accordance with the assionghat we outlined abové®

(17) Structure for (16)

201t also contains no Theme node position for tfaethat characterizes verbs of the first conjugation; see below

12
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v T[past]

/\
vLAUD v

The AGR node is added to Tense in accordance with a morplwalogiquirement in Latin an AGR
node must appear on (among other things) finite Tense:

(18)  Tine — [T AGR]

(18) introduces an AGR node, resulting in the structure.(IBjs node, which possesses the features
of the subject [1 pl], is subsequently spelled outrasis(in (19) we have added a Theme position
TH as well):

(19) Structure fotaudabamus

T
T AGR[1 pl]
|
-mus
v T[past]
_
v LAUD v -ba-
N
v TH
| |
J- -a-

Crucially, the process that adds the AGR node applies atrlEtp Vocabulary InsertioR! Because
processes such as (18) operate on hierarchical structhessare capable only of adding discrete
nodes.

Addition of nodes in this way introduces one kind of syntas/phology mismatch, in the sense
that there are more positions in the morphological (PF)ctire than there are in the syntactic
structure. A further, and closely related, kind of mismatwsiolves the introduction dieaturesat PF.
The primary mechanism introducing features at PF is Voeauhsertion, where the phonological
features of Vocabulary Iltems— i.e. the exponents— are attlafistract morphemes. Beyond this
operation, there are in addition cases in which PF rules adebhonological features which then
have an impact on Vocabulary Insertion.

One example of this type involves morphological case featuwvhich, while absent in syntax,
are inserted at PF and then condition the choice of Vocapltiems expressing case. For instance,
Latin nouns are found in Nominative, Genitive, Dative, Asative, \ocative, and Ablative forms.
The Declension | noufemina‘woman’ is used to illustrate these cases in (20):

(20) Case forms for a Latin noun

2For the manner in which the AGR node acquires the Person/Mufebtures of the subject, see below.
22For a treatment of the Latin Declension see Halle and Vaugg)L9
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SINGULAR PLURAL

NOMINATIVE femina feminae
GENITIVE feminae feminarum
DATIVE feminae feminis
ACCUSATIVE feminam femin as
VOCATIVE femina feminae
ABLATIVE femin a feminis

We take it that the forms in (20) are structurally composed Bbot and a nominalizing heag
along with a number head #. The # head contains the featttiel$, for singular and plural number:

(21) Structure of Nouns
#

n H#[+LPI]
/\
vROOT n

At PF, a theme node TH is added #0 this TH node is realized as the traditional Theme Vowel,
which, in Declension |, isa-:

(22) Structure of Nouns, with TH position

#

n #[+PI]

/\
vRooT n
PR
n TH
The structure in (22) does not contain morphological caatifes. Instead, we assume here that

each of the different cases of the noun is formally represthy a complex of abstract features. We
present in (23) an illustration of this type of decompositithat of Halle (1997):

(23) Latin Case Decomposition (Halle 1997)

Nom. Acc GEN. DAT. ABL.

Oblique - - + + +
Structural + + + + -
Superior  + - - + +

We put aside the important question of how the values of tfierdit features are determinétiFor
the purposes of the present discussion we note that whigefeatures of the type presented in (23)
might refer to properties of syntactic structures, theuesdt themselves are not syntactic features.

ZThe nature of the case features required for spelling ouimalrimflections has been an active topic of research since
Jakobson (1936). As Halle (1997) stresses, some motivatiest be given for the features in a decomposition like that in
(23). Without strong criteria for what constitute possitdatures, it would be possible to stipulate a feature decsitipn
that provides the required natural classes. But unlike plogiical features, the features involved in such a decoitipns
would have no independent status.
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These features are added to nodes at PF under specific oosdifiey do not figure in the syntax
(narrowly definedf*

Syntactically, nouns like those in (20) appear within DPSPR, case features are added to DPs
(or to their D heads), based on the syntactic structure tieaDiP appears in (see Marantz (1992)
and McFadden (2004) for some proposals concerning suck)rule

(24) D — D|case features]

These features are then copied onto hosts in the DP like thm M@ have examined above. In
Latin, case and number are realized in the same position.pOssbility is that the case features
are added directly to the # node, as in (25):

(25) Addition of case features

#
n #
/\ |
VvRooT n +pl
P +oblique
n TH +structural

+superior

While much remains to be said about case features and thethaeare responsible for agreement
within DPs, the point of this example is the status of the daatures themselves. These features
are added at PF, and are not present in the syntactic derivati

Summarizing the discussion to this point, there are ing=nie which both morphemes and
features that are not present in the syntax are insertedley ai PF. These ornamentations of
the syntactic structure introduce redundancy into the Rifession but do not eliminate or alter
information which is crucial for semantic intepretation.

Employing terminology from Embick (1997,1998), we referntaterial (features or terminal
nodes) added in the PF componentdésociated a term which emphasizes that such material is
an indirect reflection of certain syntactic morphemes,uiest or configurations, and not the actual
spell-out of these.

(26) a. Dissociated FeaturesA feature isdissociatedff it is added to a node under specified
conditions at PF.

b. Dissociated NodesA node isdissociatedff it is added to a structure under specified
conditions at PE®

Nodes that are featureless get their features through>taatly-determined rules, referred to
as ‘agreement’ or ‘concord’ processes. Regarding suchordnurocesses, it is important to note
that the copyingf features at PF might have a different status from the dhiction of features:

ZFor a recent discussion of the relationship between syot@ztse features and morphological case features see
McFadden (2004).

ZAnother possibility is that a case node is added to the strecand fused with the # node. In either case, the point is
that features not present in the syntax are introduced g oepresentation.

ZEvidently dissociated nodes may be assigned both to erditglex headsN-Wordg and to terminals within a
complex headqubword} (see Embick and Noyer 2001). Nothing in principle prevehesassignment of such a node to
a phrase, although we are not familiar with cases requitilct) &n operation.
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(27) a. Feature Copying: A feature is present on a nodéin the narrow syntax is copied onto
another nod&” at PF.

b. Feature Introduction: A feature that is not present in narrow syntax is added at PF.

Because syntactico-semantic features must be visible farRfe purposes of Vocabulary Insertion,
holding that an operation at PF can copy these features d@besmstitute a large departure from the
simplest model of syntax/morphology interactions. Featatroduction, on the other hand, results
in the introduction of (non-phonological) features tha aot present in the syntactic derivation at
all — a significant extension of the simplest model — and shtherefore be treated with caution.
The introduction of case features in the examples abovditars a case of feature introduction. As
a working hypothesis, it has been suggested that only fesitmelevant to semantic interpretation,
that is, features that are nioterpretable can be introduced at PF (Embick 1997, 2000). This point
about feature type and the distinction between copying atrdduction in the first place clearly
relate to the question concerning PF andlti@usiveness Conditioraised in§2.1 above.

To summarize, our approach acknowledges four types ofrestin line with standard treat-
ments of features in the syntax, we assume that the syntaiputates nodes containing botim-
interpretableandinterpretablefeatures (cf. Chomksy 1995 and subsequent work.) We takait t
this division is one between features that have no semanécpretation, e.g. EPP features or their
equivalent, and those that do: our abstract morphemessttiae contents of functional heads. The
grammar also makes referencediacritic features, arbitrary features that must simply be memo-
rized as belonging to particular Roots (and perhaps expgsfadrstract morphemes as well). Features
relating to Conjugation or Declension class are featurdhisftype. Such features are relevant for
morphological spell out, but do not have any semantic im&tgtion. A fourth type of feature was
introduced immediately above. Because many languages gisovete pieces in morphology that
evidently do not correspond to heads present in the syatdetivation, it has been proposed that
nodes and feaures are added at PF by language-specific Taeslternative— requiring that all
pieces be syntactic— is a stronger position since it adnaitsam-syntactic pieces at all. However,
this alternative would require the presence of functioreads in the syntax that possess no semantic
content, an undesirable move inasmuch as it complicatesytitactic derivation with objects that
play (by hypothesis) no role in syntax or semanfics.

4.2 Operations on Nodes

Certain additional operations occuring prior to spell-oudy complicate the direct reflection of
syntactic structure in the phonological forms which intetphis structurelmpoverishmentfor
an intial formulation see Bonet (1991)) eliminates feaguiem morphemes prior to Vocabulary
Insertion and creates certain types of systematic sysamstiission occurs concomitantly with
spell-out and permits the insertion of more than one Vocalputem at a single syntactic terminal.

4.2.1 Impoverishment

As discussed 2.4 the same exponent may be inserted into several morplacsigally distinct
morphemes when the Vocabulary Item introducing this expbrsaunderspecifiedn its context of
insertion. Moreover, the principled ordering of Vocabul#tems in the competition for insertion
(§2.3) ensures that the exponents in less specified items agjlliee a default or ‘elsewhere’ dis-

27 related view is expressed as a minimalist desideratum my@ky (2001:43 fn. 12) “Functional categories lacking
semantic features require complication of phrase stradtuzory ... a departure from good design to be avoided unless
forced.”
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tribution. Such distributions are typically not naturahstes of categories, but are instead all the
categories remaining after exponents with more specifitests of insertion have been inserted.

Impoverishmenéllows for the expression of further systematic syncregiswihen Impoverish-
ment occurs, a feature of a morpheme is deleted in a speciftextp after deletion the morpheme
in question escapes the insertion of any Vocabulary Iteruireq that feature. The effects of Im-
poverishment are usually seen when in some particularrogtance a category fails to exhibit the
expected exponent but instead exhibits a default exporidrig. gives the effect of forms which
‘appear to be what they are not’.

A simple example of Impoverishment can be seen in the sufbsthdeclension of classical
Arabic (Haywood & Nahmad 1965). Arabic nouns and adjectimfisct for three cases (nominative,
genitive and accusative) and for definiteness. We will made af the following two features to
express this three-way distinction:

(28) Case features for Arabic
NomMm. Acc. GEN.

Oblique - - +
Superior + - -

Examples of the two types of declension of interest here i@sndpelow.

(29) Some Arabic declensions

Nom. GEN. Acc. Nom. GEN. AccC.
INDEF. INDEF. INDEF. DEFR. DEFR  DEF

rajul- ‘man’ -u-n -i-n -a-n -u i -a
rij al- ‘men’ -u-n -i-n -a-n -u -i -a
h asim- ‘Hashim’ -u-n -i-n -a-n

h'arun- ‘Aaron’ -u -a -a

mad &in- ‘cities’ -u -a -a -u i -a

In the ordinary or ‘triptote’ pattern of declension, asrajul- ‘man’, rijal- ‘men’, andhasim
‘Hashim’, all three case forms have distinct suffixes anafimiteness is expressed by the addition
of -n. (Note that proper names are normally declined as indefimitédrabic.) The following vo-
cabulary items, competing for insertion in the Case morghdantroduce the exponents for these
suffixes.

(30) a. u < [+superior]

b. i < [toblique]

c. a elsewhere
Definiteness is expressed by:

(31) n <« [—definite]
(32) © elsewhere

In certain so-called ‘diptote’ substantives, suchhasun- ‘Aaron’ or madizin- ‘cities’, the
three cases are expressed by only two distinct affixes whendhn is indefinité® Specifically,

ZAlthough certain generalizations, some exceptionledst egarding whether a given stem will be diptote or triptot
in many cases the choice is unpredictable. For examplertpepnameénind- can inflect diptote or triptote (Haywood &
Nahmad 1965:384-88). Regardless of how predictable thetdiproperty is, however, it remains clear that the diptote
as a class must be marked with a diacritic class feature oé $omad. The feature [diptote] is used here for this purpose.
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the genitive-i does not appear but is replaced 48y normally the default suffix used in the ac-
cusative. In addition, diptote nouns systematically ldekihdefinite-n seen in triptotes. Both types
of exceptional behavior involve a loss of distinctions and@acement of more specific exponents
by default onesa and@. To permit diptotes to escape insertion of unwanieand-n the gram-
mar must contain Impoverishment rules deleting the featatgch condition the insertion of these
exponents?

(33) Arabic Diptote Impoverishment
a. [+obligue]— ( / [diptote] + + [-definite]
b. [-definite]— § / [diptote] + case/number +

Once the values [+oblique] and [-definite] are removedheei nor -n can be inserted, and
default-a andd are inserted instead.

The declension of weak adjectives in Old English providelggaitty more complex example of
Impoverishment:

(34) Old English Weak Adjectival Declension

til- ‘good’ MASC SG NEUT SG FEM SG PLURAL (all genders)
Nowm. til-a til-e til-e til-an
Acc. til-an til-e til-an til-an
GEN. til-an til-an til-an til-ra
DAT. til-an til-an til-an til-um

Clearly the suffix-an has an elsewhere distribution: it appears in the direct (natiwe and
accusative) cases of the plural, the oblique cases of theuiras and neuter singular, and all but
the nominative case of the feminine singular. On the othadhthe suffixesa, -ra and-um have

very specific contexts of insertion. Leaving aside the suéfifor the moment, the Vocabulary Items
for the remaining suffixes are clead§:

(35) a. um« [+structural +superior +oblique +plural]
b. ra« [+oblique +plural]
C. a«< [—oblique +superior masculine]
d. an«< (elsewhere)

Becauseanis specified for no features, it is inserted only in contexteme the more specified
affixes-um, -raand-a are not.

The distribution of-e illustrates the effects of Impoverishment in the grammaedically,
note thate appears in the nominative in the feminine, but in both theinative and the accusative
in the neuter. The systematic syncretism of the nominatnck accusative forms is not, however,
unique to this declension but is a pervasive pattern througthe inflection of Old English. To
treat this pattern as a mere accident of the vocabulary iteoodd miss the generalization that the
neuter direct cases are never distinct. To express thierag$ic neutralization of distinction, an
Impoverishment rule deletes the property [-superior] ftbenneuter case-number morpheme:

2Note that these rules must apply in the order shown sincdifitd deleted by the second rule is part of the con-
ditioning environment for the first rule, a counterbleedorgering relation. This ordering is however a principled on
inasmuch as (33a) refers to a more specific environment 8&i).(

%'The case features used here are the same as those used itirtexample above.
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(36) [—superiorl— @ / [neuter —-]

When a feature is deleted by Impoverishment two possibleasies result, depending on the
markedness status of the features. We assume that the grasoniains markedness statements
expressing the default values for various morphosyntdettures. Among such statements Old
English will contain the following:

(37) a. [ ] — [+structural]
b. [ ] — [-obligue]
c. [-obligue] — [+superior]

These markedness statements serve to evaluate the camplEsi given case category, and
define the nominative case as the least marked.

When unmarked values are deleted by Impoverishment, negiuprocess occurs and the mor-
pheme in question remains unspecified for the deleted feaklowever, when a marked value
is deleted, markedness rules automatically supply the thkedavalue in its place (Noyer 1996).
Thus, when (36) deletes [-superior] from the neuter cadexs(87c) immediately supplies the de-
fault value [+superior]. Effectively, the neuter accugatmorphemes are reduced in markedness,
becoming identical to nominative morphentiés.

The existence of these independently necessary markedtaements and Impoverishment
rule now makes the distribution of the suffixentirely normal:

(38) e« [+superior +structural —plural]

Becausea is inserted in the nominative masculine singularappears in the remaining nom-
inative singular categories, viz. the feminine nominasiegular and neuter nominative singular,
which now includes the accusativé Impoverishment had not taken place, the final elsewhane
would be incorrectly inserted into the neuter accusatiust(@s it appears in all other accusative
contexts).

In sum, systematic syncretisms arise either through updeification of Vocabulary Items and
the ordering of Vocabulary Items in the competition for mie®, or through Impoverishment rules
expressing pervasive neutralization of distinctions saglhe nominative:accusative opposition in
the Old English neuters, or the accusative:genitive opiposin the Arabic diptotes. When Impover-
ishment rules delete marked feature values, markedndéemsiats insert unmarked values. Viewed
most generally, Impoverishment expressesteeat to the general cas¢hat is, the expression of a
category in the same manner as a less marked“one.

4.2.2 Fission

Under normal circumstances each morphosyntactic terrtnmalpheme) has a single phonological
reflection or ‘piece’ at PF; that is to say, a single node igestibto the application of a single

3lE|sewhere in Old English the neuter singular forms are Usuitinct from masculine and feminine and exhibit
a speciatt suffix. In the strong adjectival inflection, however, the teedforms — both accusative and nominative — are
identical to the masculine nominative singular; the maseudccusative singular has a specific affig Thus there is no
evidence from inflectional patterning to suggest that thainative case is more marked than accusative.

%2The present discussion has concentrated on the Impovesighofi morphological case features, i.e. dissociated
features in the sense 6#.1. Interpretable features and diacritic features may béssubject to Impoverishment. For
example, Noyer 2004 explores cases in which syncretismasadnflectional classes result from Impoverishment of
inflectional class features. Whether Impoverishment dpsrim the same manner for all varieties of features remains t
be investigated.

19



The Syntax/Morphology Interface Draft of October 25, 2004

Vocabulary Item. To capture this generalization diredtglle (1990) proposed that an abstract
morpheme originates syntactically as an ordered(dai€)) where F is a matrix of morphosyntactic
features and Q is a placeholder for the exponent to be insatt®F. The effects of Vocabuary
Insertion are illustrated in (39), where /x/, ly/, Iz/ ar@pblogical exponents:

(39) Normal Circumstances

SyntaX [[(FUQ) (F27Q)] (F?,vQ)]
4 4 Y
PF ((Fy, x> (Fa, yD)* (F, 12))

Positional blocking follows automatically on this modelchase each morphemeg can be
replaced by at most one exponent. Inversely, because eaqgihemoe’'s(Q must be replaced by
at least one exponent, provision is made for ‘final’ elsewhaffixes whose distribution can be
understood only as a residue of cases not covered by mordicMecabulary Items.

Nevertheless, exceptions to this one-to-one relation atenfrequent. Specifically, there are
numerous cases in which a single morpheme appears to ‘sybt'several independent pieces,
a phenomenon we refer to as morphefssion The verbal conjugation from San Mateo Huave
(isolate, Mexico; Stairs and Hollenbach (1981)) illustsasuch splitting?

(40) Huave verbal conjugation: present (atemporal) tehseng ‘make, do’

[=pl] [+pl]
1 s-a-rang  s-a-rang-an
12 a-rang-ar a-rang-aac
2 i-rang i-rang-an
3 a-rang a-rang-aw’

The verb forms above consist of a verbal root (heneg) prefixed by a theme vowélin the
second persomg elsewhere, and various prefixes and suffixes expressingrparsd number. Of
particular interest here is the distribution-ah, which appears as a default marker of plural where
not pre-empted by more specifigacin 12 and-aw’ in 3. Remarkably, where these more specific
suffixes express person properties, no person marking eppeshe prefix position; instead the
prefix is simply null (followed by the theme vowael). Inversely, where the suffix is the default
-an and thus expresses no person properties, the prefix posijuesses these person properties
instead:s- in the first person exclusive, and in the second person arfpftback] feature which
ablauts the theme vowel t0®* Thus, we see that person properties are expressed eitherpnefix
position or in the suffix position but not in both at once.

Two modifications of the theory are required to derive thiscking across string positions.
First, more than one Vocabulary Item must apply to a singldRAGorpheme. Second, some mech-
anism must ensure that once a feature of AGR has been retertsda Vocabulary Item, it must
become unavailable for spell-out at the other string pmsitDperationally several options exist for
obtaining these effects (see Halle (1997) and Noyer 1993%) pFesent purposes we will simply
assume that Vocabulary Insertion does not rewrite the ptader @@ in each terminal, but rather
cyclically constructs a phonological ‘image’ of the syniactructure by mapping each terminal

*3Apostrophe indicates secondary palatalization; 1 = firssqre exclusive, 12 = first inclusive, 2 = second person,
3 = third person. The feature [plural] is used here for siniglji because 12 [—plural] is minimally 2 and 12 [+plural]
minimally 3 individuals, it would be more correct to chaexite the ‘plural’ categories as non-restricted, that &nd
one more in cardinality than the corresponding restrictezso

34Herei- replaces expecteel by a general rule raising word initial front vowels.

20



The Syntax/Morphology Interface Draft of October 25, 2004

to one or more exponents. This is illustrated schematicalf4l), where Greek letters stand for
abstract features, and elements in slashes are phondlegpments:

(41)
syntax [[X Y] Z]
J J y
PF image ((Xg, IXN* Y[BND* Z[~,46, [, bl])

While the syntactic structure provides the skeletal fraorévfor the PF image, the mapping be-
tween syntactic positions and PF positions need not bewoed in every instance. Each terminal
(X,Y, Z) above could in principle have more than one exponent ahdagogical image; in this
particular example, the abstract morpheme Z has two phgiwalbexponents as its phonological
image.The ordering and hierarchical relations among teeteof pieces is determined by the hi-
erarchical structure of the syntactic terminals. Thus euhimate linearization of (41), exponents
inserted into Z must either be left- or right-adjacent toghére (X * Y) complex.

Returning to the analysis of (40), we assume that the Huaxgalkéorms in (40) have the
hierarchical structure shown in (42):

(42) Hierarchical Structure

T

/\
T  AGR

N
) T

/\
VvRooT w

As discussed above, exponents of AGR appear both prefixatlysaffixally in the verb. At
the same time, for the purposes of blocking the prefix andxspéfsitions are not independent of
each other— application of a highly specified Vocabulargitisn can result in the appeareance of a
suffix, but no prefix (e.g. 12 Pl and 3 PI). We take it that thfeetfderives in part from the manner
in which the structure in (42) is linearized. Because Tersero overt exponent in this example,
we ignore it for the purposes of linearization. The headhere we assume that the Theme Vowel
appears, is linearized as left-adjacent to the Root:

(43) (@* +vRooT)

The special property of AGR in Huave is that it is linearizeithvthe requirement that it be ad-
jacent to ¢ * v/RooOT). However, the operator defining this relationship spexifierely immediate
adjacency, not immediate left-adjacency like the *’ ofgeraWe notate this withG) "

(44) ((v* vRoOT) ® AGR)

While (44) requires that any exponent of AGR must be immediatdjacent to« * v/ RoOT), it
is compatible with either a prefixal or suffixal realizatiemce both would be immediately adjacent
(v * v/RoOT). A consequence of the manner in which this relation is ddfisghat there can be
at most one affix position on each side of th& (1/RooT); if there were two, one AGR position
would not be adjacent to the relevant object, i.e. wouldat®(44). Insertion of exponents into AGR
thus proceeds until at most two exponents are inserted Kgediscussion of ‘featural blocking’
immediately below), subject to the further requirementgased by (44). The ultimate linearization
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of AGR exponents with respect to ¢ v/ Ro0T) then depends on the exponents in question; these
are inherently specified as being either prefixal or suffixalseen in the Vocabulary Items in (45):

(45) Exponents oAGR

-aac > [+] +you +pl]
-ar > [+l +you]

S- > [+1]

[back]- < [+you]

-aw’ > [-1 —=you +pl]
-an > [+pl]

In this way, linearization operations apply successivilifial operations impose weak constraints
of adjacency like that represented @y, while later operations derive the final left-right ordesbd
on properties of exponents.

Two types of blocking effects are seen in these data: fdamchpositional.

In featural blocking, the spell out of a feature at one posiprevents the spell out of that same
feature again even when in another string position. For @@nmsertion of-aacin the 12 plural
not only pre-empts the insertion edr, -an and-aw’ at the position immediately to the right of
the (image of the)-4/R0OOT, i.e. at the suffix position, but also pre-empts the inserbbs- and
[-back] at the prefix position. To derive this variety of ltowg, we require that once a feature has
conditioned the insertion of a Vocabulary Item, it is markestlischarged Because Vocabulary
Insertion may not again discharge the same feature, digjitpceffects may occur across string
positions>® For example, the insertion ofr in the 12 singular discharges [+] and [+you]; all
remaining Vocabulary Items mentioning these feature \wtudomatically become unavailable for
insertion, regardless of string position.

Positional blocking occurs where the insertion of one Votaly Item prevents the insertion of
another at the same string position: this is the familiaretgrof disjunction which motivated the
@ placeholder. Where several distinct string positions mafilled by the phonological image of a
morpheme, however, positional blocking is no longer autamen principle Vocabulary Items will
be inserted continuously until all features are dischamgetb Vocabulary Items remain. Positional
blocking may, however, arise when linearization requirstadike that imposed on AGR in (44)
prevent more than one exponent from appearing on the samefsidev-/ROOT complex.

In sum, fission processes present a last complication toitbet @ne-to-one mapping between
syntactic terminals and phonological pieces. To derivéh lpmisitional and featural varieties of
blocking we have proposed that spell out does not direcfiiace string positions occupied by syn-
tactic terminals but rather constructs a phonological enafthe syntactic structure by introducing
one or more Vocabulary Items for each syntactic terminaklthrging morphosyntactic features of
the syntax in the process. While this move represents aatitexof the prediction that morpholog-
ical structure is simply syntactic structure, it is a minirdaparture inasmuch as the phonological
image of the syntax contains only further ramification of¢bastituent structure already built prior
to spell out.

4.3 Rebracketing and Movement
A further type of mismatch between syntax and morphologglires cases in which the morpho-
logical structure is one that seems to have been derivedtfierayntactic structure via a movement

*Discharged features may, however, continue to conditiaralalary Insertion, but only where the Vocabulary ltem’s
structural description does not require an undischargatlife. This provision provides the flexibility to captur@ss-
positional blocking without requiring it in every instance
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operation® The types of movement operation that we assign to the PF ibamecextremely limited
in nature; they are local readjustments, not syntactic mevgs in the true sense.

A general process for resolving mismatches of this typeasidvice oMorphological Merger
introduced in Marantz (1984) and developed in a number adesyioent investigations (for instance
Marantz (1988), also Bobaljik (1994) and Embick and Noy@&O(®). The original idea behind this
operation is that mappings between different levels of gnatical representation are constrained
to obey certain relationships, although some relatiorssbgm be ‘traded’ for others. For example,
under certain conditions a relationship of linear adjagdike (X * Y) could be converted into an
affixation relationship, Y-X, which could (potentially) werse the original linear order. Marantz's
formulation allows for Merger to operate either in termsingar order or in terms of hierarchical
structure, a position that is maintained in the approach éoger presented in Embick and Noyer
(2001).

In terms of the operations that comprise the PF derivatidoasic distinction depends upon
whether an operation applies in the pre-Vocabulary Inseiructure, or in the structure after Vo-
cabulary Insertion and Linearization have taken placeetms of this basic distinction, there are
two points at which Merger can operate: prior to lineari@atiin which case it operates in terms of
hierarchical structures, or after linearization, in whoetse it is defined in terms of linear adjacency:

(46) Two Operations at PF

a. Before Linearization: The derivation operates in terms of hierarchical strustugmn-
sequently, a movement operation that applies at this stadgefined hierarchically. This
movement id_owering it lowers a head to the head of its complement.

b. After Linearization: The derivation operates in terms of linear order. The moviéme
operation that occurs at this stag@cal Dislocation operates only in terms of linear
adjacency, not hierarchical structure.

An example of Lowering is found in the movement of Tense inlEhgo the verb, as mentioned
above. This type of movement skips intervening adverbthistiallmark of a process that is defined
hierarchically), as shown in (47), whetenarks the original- syntactic— position of Tense:

(47) Johnt quickly play-ed the trumpet.
The rulethat derives (47) is stated as follot{s:
(48) Lowering: T lowers tov

Assuming that the adverb is adoined:8, the resulting structure is one in which T[past] has
been lowered to the head oP, i.e. to the head of its complement (the Root moves to the
syntax, prior to Lowering). The tree in (49) illustrates #iefor (47) after the Lowering operation
has applied (for simplicity, the trace of the subject DP hesrbomitted):

(49) P for (47)

%Some mismatches of this type are discussed in Sadock (196&)Marantz (1988) for comments on Sadock’s
approach.
*’Further aspects of this rule, and its interaction wdthsupport, are discussed in Embick and Noyer (2001).

23



The Syntax/Morphology Interface Draft of October 25, 2004

vP

T

AdvP )
/\
quickly
v VP

T

v Tlpast] ¢ DP
Ea —
VPLAY; v the trumpet

Lowering can skip intervening material like adverbs beeatiss defined in hierarchical terms:
it lowers a head to the head of its complement.

The other post-syntactic movement process, Local Didlmtats unlike Lowering in that it
makes reference to linear adjacency rather than to hiecatctructure. Under specified conditions,
this operation can reverse the order of linearly adjacarhehts®®

(50) Local Dislocation:

X*Y — Y-X

Operations of this type sometimes occur within complex beadere hierarchically defined
operations like head-movement or lowering are not releviaat example, in Huave (Huavean,
spoken in Mexico), the reflexive affixay appears directly before the final inflectional affix of a
verb, if any. Consider the following examples (Stairs andl¢ttach 1981; Reflexive affix bold-

faced):

(51) a. s-a-koha&y (52) a. t-e-koh&y-os
1-TH-cut-REFL PAST-TH-cut-REFL-1
‘| cut myself’ ‘| cut (past) myself’

b. s-a-kohcay-on b. *t-e-koh¢-asay
1-TH-cut-ReFL-PL PAST-TH-cut-1-ReFL

‘We cut ourselves’

(53) a. t-e-koht-asy-on
PAST-TH-cut-1-ReFL-PL
‘We cut (past) ourselves’
b. *t-e-kohtay-os-on
PAST-TH-cut-REFL-1-PL
We take it that this pattern derives from a morphologicallsfa@imedness condition that applies
to complex verbs in Huave:

(54) Refl must precede post-Root X, X a non-Root node

38 ocal Dislocation can be fed byebracketing on the assumption that adjacency relations are assaxiatee
Sproat (1985), Marantz (1988). In addition, string vacuboesal Dislocations might play a role in determining domains
of phonological interaction, as discussed by Embick anddl¢001).

24



The Syntax/Morphology Interface Draft of October 25, 2004

When no Xs are linearized following the Root, no operatiopliggs. When the Root is followed
by at least one inflectional affix, a Local Dislocation opiematapplies.

Although-ay directly follows the root and precedegs‘1st person’ in (52a);ay ‘reflexive’ fol-
lows-Vs'1st person’ in (53a§° We can account for these facts by assuming 4wats structurally
peripheral to the verb+inflection complex, but undergoeseal Dislocation to left-adjoin to the
rightmost inflectional affix*%

(55) a. (((s-a-koht) * on) ay) — ((s-a-kohc) *ay+on)
b. ((((s-a-koht) * as) * on) "ay) — (((s-a-koh¢) * as) *ay+on)

In this way, the REFL exponent shows a ‘second-positioréctfat the right edge of the verb, with
respect to any other discrete pieces that are present.

4.4 Summary

The operations discussed in this section are means of aiogdar what appear to be mismatches
between syntactic structure and morphological strucwhere by the latter we mean the structure
that appears at PF. In many cases of apparent mismatchesjgtan analytical tension betweeen
modifying (and perhaps complicating) the syntactic analgsa the one hand, and positing a PF op-
eration that modifies the syntactic structure on the othga general conceptual point, the strongest
hypothesis is that PF is sharply constrained in its powerddify the syntactic structure. Given this,
a syntactic analysis must be considered the default o@lbother things being equal. This is the as-
sumption that allows for the most direct connection betwsariactic structure and morphological
structure.

In cases in which a syntactic analysis seems arbitary, unated, or unduly complex, PF opera-
tions of the type that we have outlined above have been agbtal Two points must be emphasized
with respect to these operations. First, they are only dpdéda in instances in which the syntac-
tic analysis is unworkable. Second, they arise only as deqger from the ideal case, in which the
syntactic structure is not significantly altered at¥®F.

5 Concluding Remarks

The approach to the syntax/morphology interface that we Ipgovided here is based on the idea
that there is a single generative component— the syntapemsible for the construction of complex
objects. According to this approach, syntactic structerges as the skeleton on which all complex
forms are based. In the default case, these structuresnaaiied, and the abstract morphemes
are subject to Vocabulary Insertion. In more complex caksegyuage-specific PF rules perform
minimal alterations to the syntactic structure in the waysimed above. These PF operations are
introduced to account for cases in which there are “misnesttbetween syntactic structure and
morphological structure, or, more precisely, between yimeastic strucure and the structure that is
relevant for further computations in the construction of PF

%9The 1st person suffix shows an alternatiag~-0s~-iss.
4%\ have simplified some of these structures for expositorpgaes. Rebracketing applies prior to the local disloca-
tion of cases in this type, so that (55a) goes through twasstep

()  (((s-a-koh&) * on) *ay) rebracketing((S-a-koh&) * (on *ay)) iocar disiocation ((S-a-koh€) *ay+on)

41Some additional questions worth examining concern thereaifiPF requirments. A working hypothesis is that
such requirements are motivated by properties of the irnptié learner that are readily visible as ‘well-formedness’
requirements, but the precise manner in which such comditioe stated has yet to be determined.
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An additional point to be stressed concerns how our appretaius in relation to other treat-
ments of morphology, in particular those that hold that wimmgination is ‘special’ and distinct from
syntax. On a programmatic level, we have argued above thaeptual considerations suggest that
the ‘one module’ approach must be pursued as the null hypistheonsiderations of this type place
the burden of proof on Lexicalist theories of grammar. Irtipatar, it does not suffice in any partic-
ular instance to show that a phenomenon could be stated iriedlist architecture. Rather, what is
required is a demonstration that a pattetastbe stated in such an architecture, i.e. that the syntactic
approach misses crucial generalizations. We are aware afguments of this type that withstand
scrutiny. It remains to be seen exactly how the syntacticagmh can be implemented across the
wide range of phenomena traditionally thought of as beimgdbmain of the syntax/morphology
interface; but there is no reason to suspect at presentihal/htactic approach cannot be extended
in this way.
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