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ABSTRACT OF THE DISSERTATION

Both Lexicons

by

Chis Golston
Doctor of Philosophy in Linguistics
Univessity of California, Los Angeles, 1991
Professors Victoria A. Fromkin and Donca Steriade, Co-Chairs

The dissertation proposes that the words and affixes of a language are stored znd
processed in two lexicons: the “Lexicon” contains content words and derivational
affixes, the “Phrasicon” contains function words and inflecrional affixes. The insertion of
lexical material in grammatical and on-line processing is taken to be & two-stage, level-
ordered process. The first stage is insertion from the Lexicon, the second is insertion
from the Phrasicon.

Chapter } reviews grammatical and production models and how they model lexical
storage and processing. A grammatical model and a production maodel are proposed that
incerporate two lexicons, as well as level-ordered lexical insertion.

Chapier 2 draws on minimal prosodic weight requircments imposed on conteat words
and derivational affixes in English, Ancient Greek and Latin. Function words and

inflectional affixes are shown mot 10 be subject 10 thesc requirements, supporting the



claim that they are stored in a different component of the grammar in which these weight
requirements do not hold.

Chapter 3 investigates phonological aspects of level-ordered lexical imserion.
Prosodic constituents above the word are claimed to be formed after the first stage of
lexical inscrijon but before the second. Analyses of phrasal stress and of reduced forms
of function words are given for English, Arncient Greek and Latin.

Chapter 4 concems vmd—formation processes. 1t is argued that types of affixation,
compounding, and otber word-formation processes apply eitber in {he Lexicon or in the
Phrasicon, but not in both.

Chapter 5 presents suppont for level-ordered lexical insertion from the swdy of speech
emors. Those types of errors that commonly occur, as well as those that do wot, support
\he claim that lexical insertion occurs jn two distinct stages.

Chapter 6 is concerned with different types of aphasia. Aphasic patients show
differcatial impairments that affect content words and derivational affixes but spare
function words and inflectional affixes or vice versa, supporting the claim that there are

two lexicons.

1. Introduction

How many lexicons does a grammar bave? And how many lexicons docs & speaker vse
in producing an utterance? The upsual assumption is one. In this dissertation, however, 1
will present evidence that poinis t0 the existence of two lexicons ia both foymal grammars
of natural languages and in fonnal models of speech production. The first lexicoa, for
which 1 use the term “Lexicon” is to contain content words {lexical ilems, open class
words) and derivational affixes such as -ity and -ness. The sccond lexicon, the
“Phrasicon”, is to contain function words (non-lexical ifcms, closed class words) and
inflectional affixes such as plural -3 and past tease -ed. This hypothesis about the
modular organization of lexical storage 1 will call The 2 Lexicon hypothesis.

A second hypothesis pursued here is that the selection and insestion of the
phonological material that consitutes words and affixes is level-ordered. That is, the
phonological forms of words and affixes are oot inserted all st once in speeck production
or in the grammatical derivation of & sentence, but in two distinct md scparite slages,
each of which corresponds to one of the two lexicons meationed above. In ibe finst stage
of lexical insertion, the phonological forms of conient wosds and derivational affixes are
inserted into the syntactic and semantic representation of an utterance; only &t a later
stage are function words and inflectional affixes inserted. Thus the first stage of lexical
insertion inserts phonological forms stroed in the “Lexicon”, whereas the sccond stage of
lexical insertion inserts phonological forms stored in the “Phrasicon”. This hypothesis I
will call Level-Ordered Lexical Insertion.

Evidence for these two hypotheses will be drawn from two major arcas. [First,
grammatical evidence will be presented for the 2 Lexicoa Hypotbesis (Chapiers 2 and 4)
and for Level-Ordered Lexical Insertion (Chapter 3). Second, speech error and aphasic
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evidence will be presenied for Level-Ordered Lexical Insetion (Chapter 5) and the 2
Lexicon Hypothesis (Chapter 6).

This chapter will serve as a review of some of the relevant literature concerning
lexical representation and storage in grammatical and production models. The
grammatical models (1.1.1) range from those having no lexicon at all to those having one
or two Jexicons. [ proposc a grammatical model of my own which incorporates the 2
Lexicon Hypothesis and Level-Ordered Lexical Inseriion, The production models
(1.1.2), include those with ane lexicon and those with two. Again, I propose a production
model which incorporates the 2 Lexicon Hypothesis and Level-Ordered Lexical Insertion.
The resulting picture is a single model which can serve botk as the outline of a
grammatical model and as a the outlinc of a production model. Finally (1.2), § review
some terminology central to the discussion: conlcul words, function words, derivation
and inflection. Afier reviewing some earlier proposals as to the nature of these items, 1
tentatively skeich a new way of characterizing these types of words and affixes.

This review will thus serve threé purposes. First, it wil; provide a discussion of some
of the issues involved in modcling lexical storage and access. Second, it will provide a
review of the major proposals extant for modeling the lexicon. Third, it will begin to
articulate a model of lexical storage and access that can serve both in a2 grammar and in a
production model.

. 1.1 How many lexicons? '
Before going further, I should state what it is that a lexicon is meant to be. Emmorey &
Fromkin’s (1988) definition seems well-suited to both grammatical models and

production models:

 GSRURE J SU  UN S SRS B S

" he mental lexicon is that component of the grammar that contains all the

information--phonological, morphological, semantic, and’ syntactic--that
__speakers know about individual words and/or morphernes,

That is what a lexicon is. Whal remains to be discussed is i) How many lexicons docs &
speaker have? and ii) How is it (are they) organized?

1.1.1 Grammatical Models!

Zero Lexicons

Early generalive conceptions of the grammar (e.g., Chomsky 19;77. Lees 1960) had
nothing we would today call a lexicon: all word-formation, both affixation and
cbmpoundiug. was accomplished by essentially syntactic transformations. Lexical items
were inscred into kemnel-sentences liy rules; crucially, the tules that inserted kexical items
were of the same type as phrase structure rules—rewrite rules of the form a -> b, ‘ais
rewritien as b”:

S>NP+VP

NP>T+N

VP>V +NP

V-o>Aux+V

T->the,a

N -> man, ball, etc.

V > hit, 100k, etc.
Aux -> (have + ¢n) (be + ing) (be + en)

Phrase Structure Rules

Lexicat Rules

Chomsky later argued against such lexical rules on grounds of simplicity: since many
morphelogical properties (declensional classes, sirong of weak verbs, eic.) “are entirely
irrelevant to the functioning of the sules of the base and are, furthermore, highly
idiosyncratic, the grammar can be significantly simplified if they are excluded from the
rewriling rules and listed in lexical entrics, where they most naturally belong” (1965:87).

1 In this section [ am indebied to Hammond and Noonan’s (1989) overview of gencrative
morphology.

IV R S |
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One Lexicon
With the publication of Aspects of the Theory of Syntax, the granimar was 1o contain
no rules...that introduce the formatives belonging to lexical categories.

Instead, the bae of the grammar will contain a lexicon, which is simply an
unosdered list of all Jexical formatives. :More precisely, the lexicon is a set

“of lexical entries, each lexical entry being a pair (D, ), where D is a
-phonological distiactive feature matrix “spelling” a certain lexical
formative and C s 2 collection of specified syntactic features (a complex
symbol). {Chomsky 1965:34)

A mumber of Ifcatu:es of this ‘lexicon’ stand out. First, it was 1aken 10 be part of the
synlactic base component, rather than a scparate component (but sce Newmeyer's 1986
characterizaion below). Second, il wasnot 2 word-formation component; affixation and
. compounding still were done in the syntax. Third, it had no structure; it was laken lo be
an unordered list of lexical formatives, Fourth, it was the repository of irregularity: “In
general, all properties of a formative that arc ssentially idiosyncratic will be specified in
the lexicon™ (1965:87). Finaily, lexical jnsertion preceded transformational mules.

Newmeyer {1986:74) illustrates the Aspects model as follows:

(1) Aspects model

Phrase-Structure
Rules

Subcategorizetion
Rules

‘ Projecti

THE DEEP Rules SEMANTIC
LEXICON | RWesof | STRUCTURE REPRESENTATION

components, The le

Lexical

5
Insertion Transformationsl

, Rules

SURFACE STRUCTURE

Phonologicel
¥ Rules

PHONETIC
REPRESENTATION

It was this rather restricted conception of the lexicon that was taken up in the Sound
Pattern of English (Chomsky & Halle 1968). At this point, it was still possible to give an

overview of the grammar of a language without mentioning the lexicoa:

[A] grammar contains a syntactic component which is a finite system of
mules generating an infinite pumber of synlactic descriptions of scateaces.
Each such syntactic description contains a deep structure and a surface
structure that is partially determined by the deep structure that undeclies it.
The scmantic component of the grammar is a system of rules that assigns &
semantic interpretation to each syntactic description, making ecssential
reference to the deep structure and possibly taking into sccount certain
aspecis of surface struclure as well. The phonological component of the
grammar assigns a phonelic interpretation to the syntactic description, as
well as the associated semantic and phonetic representations.
{Chomsky & Halle 1968:6-7)

‘The grammar took on a tripartite organization into syntactic, scmantic and phonological

xicon was still merely part of the syntactic component: an unordered




list of formatives that contained no rules of ‘word-formalion. Affixation and
compounding were still done in the syntax.

By the beginning of the 1970s, problems began o emcrge with doing word-formation
in the syntax. Problems arasc both with compounding and with affixation. Syntactic
derivations of compounds (e.g., Lees 1960) violated a number of otherwise valid
syntactic principles such as recoverability. And the syntactic derivations of ceriaia
nominals such as revolution and referral failed to capture idiosyncracics in their
meaniags (Chomsky 1970), As Hammond & Noonan point out “the problem is much
more general than Chomsky indicated.... Just to take onc example, the fact that there now
exist white blackboards, green blackboards, and so on clearly shows that the meanings of
compounds like blackboard cannot be derived from the meanings of their component
parts” (1988:4).

Work by Jackendoff (1972) and Halle (1973) led to the creation of a wm'd formation
component within the grammar. Halle's proposal might be diagrammed as follows:

(2) Prolegomena-type kexicon

Lexicon

Dictionary:  a, be, man, manly, the, transmit...

Wond-formation mles
Filter

This word-formation component consisted of a/dictionary contained all occurring words
:__(simple or complex) in the language; a scparaie list af morphemes of the language; a set
of rules for creating words from those morphemes; and a filter that supplies idiosyacratic

information about specific words.

List of morphemes: a, be, man, -mit, -ly, the, trans-... ____w

ANV S VI D SR G L_J 3 ) e ) L+ ) —_J 34 3 4 ) I i_J

MP
[ Aronoff (1976) modified this model by‘,&_oﬁmmmg boundj morpbemes such t.(:u
F(!ransmmg_gtu) and thus collapsing the dlctlonary and lhr; list of morphemes.
Morphology was o be word-based, aot morpheme-based. He also restricted word-
formation rules from accessing syntactic or phonological information, yicldiag a truly
modular and esseatially astonomous lexicon.

This notion of a%‘modulu and autonomous lexiconiwas developed into a highly ’104. .
anticulated model of the lexicon iu;l'i'iit:hl- lenology (Hohinm 1982, Kiparsky l982. (et
1986). Work by S:egel (1974) and Pesctsky (1979) bad established the notion ofrlwcls of A""}

pmorphnlogy with concomittant lcvcls of phnnology Kiparsky and Mohanan devclopod 2
stratified and highly organized lexicon that gn:ntly resiricted possible morphelogical and
-phonological operations. The model looked something like this (from Kaisse & Shaw
1985:9):

(3) Lexical Phonology

Lexicon

underlying representations
morphology ==——  phonology level 1
morphology =+——=~ phonology level 2
morphology =—= phanology leveln -

'

lexical representation
Iexical insertion
insertion of pauses

postlexical phonology

Lexical Phonology (LP) is an elaborate morphological and phonotogical theory and I will

not attempt to discuss it thoroughly he See Kaisse & Shaw 1985 or a short review and



o
o W

<

references). An interesting aspect of LP, for our purposes, are the levels of affixation and

compounding. Consider Kiparsky's {1982) model for English:

. (4) Lexical Phonology, wonds and affixes

underived lexical

entries
+ boundary inflection f———™ j \
< vati 1
and derivation stress, shortening | | level §
# boundary derivation
and compounding |+____', compound stress level 2
laxing fevel 3

#boundary innocﬁv
/

| ————— | postlexical phonology

syntax

*+ boundary' inflection includes irregular forms like re;.rh. children, ran, and wenr, +
boundary derivation includes affixes that attract stress such as -al (phildsophy,
philosophical) and -ous (advdntage, advanifgeous). # boundary’ derivalion includes
* stress-neutral affixes)such as -ness {advantdgeous, advantdgeousness) and -ness

(philosdphical, philoséphicalness). '# boundary® inflection consists of regular
inflectional affixes like -s (dogs) and -ed (baked), all of which are stress neutral. Part of
the appeal of LP is that the SPE symbols “+", “¥" are replaced by rule domains defined in
terms of levels.

The mode! in (4) explicitly partitions affixes into different levels, with (regular)

inflection on its own level after the derivali levels. Justification for this comes from
i
the fact that inflectional affixes in English always/‘come outside of® any derivational

affixes. Thus plural -s may not occur *within*-a-derivational affix like -er: cf. cook-er-s

A :
X Q}J}fﬂ‘;{o Lexicons -

Ve

¥

vs. *cook-s-er. Inflectional morphology also may not occur ‘within® a compound: cf. 2

head-hunter-s vs. *head-s-hunter. Level-ordering mules of affixation guaranices that

AA

-~

e

3

some classes of affixes (e.g., regular inflection) will always occur ouiside of others {e.g8- )

5
derivational affixes). WP{ (4 % i

Most work in LP is not clear about where function words such as if, the, and should
are stored in a model such as (4). One would assume that they would go in the top box in

(4) with other underived lexical entrics like dog and ear. But as Kaisse & Shaw {1985:9)

note, '

From various remarks of Kiparsky and Mohanzn, we gather that the store
of underlying lexical representations, at least for English, contains only

-roots belonging to the major categories N, V, and A. The representations —> i&gﬂ ‘;
-

of affixes are contained with the word formation rules (WERs) of the
morphology [on levels 1, 2 and 3 above--C.G.], while the representations
for words belonging to w are stored clsewhere, and thus do
not recelve lexically assigned stress, Mmm) ﬂ

One problem with storing function words with oihcr undesived words is that one would
then expect them to undergo the same sorts of morphological processes {derivational
affixation and compounding) that these other words undergo. (This will be discussed in
greater deail in a later chapier.)

LP is the most complete morphological and phonelogical model of the lexicon to date

ihat uses a single lexicon. Let us now tum 10 models of lexical storage and word
4 ook

The earliest explicit 2-Lexicon }nodcl 1 am aware of is found in Stockwell, Schachter

formation that utilize two lexicons.

& Partec (1972) (hereafier MSSE). If 1 understand them comectly, they claim that the
- phonological forms of words and affixes of English are stored as follows:

— o o~ o

1



(5) Major Syntactic Stuctures of Englisic \he Second Lexicon

Lexicon Second Lexicon
Content Wonds: . i
bive, eat, thimble, yesterday... F““;“d‘f‘;ft"’lfc_“‘; will

Affixes: -ed, -ic, -ing, -ity, -ize,
-ish, -ize, -ness, -8

The phonological forms of coatcnt words and affixes are stored in ‘the Lexicon’, while

those of (at least some) function words arc stored in ‘the Second Lexicon®. The need for

wo lexicons comes from having two stages of lexical insertion:

The present grammar utilizes a second lexical inertion procedure which
follows the last rule of the transformational component. The function of
the second insertion process is to sitach phonological matrices to clusters
of semantic-syntactic features that have resulted from operations of the
transformational componeni. Such an operation has been made informally
many times before. In particular, Fillmore {1966) proposed that pronouns
were 1o be viewed as feature clusters whose phonological realizations were
not interestingly related and therefore cught to e ’insencd following the
transformational operations. - (1972:793)

Note that function words may have syntactic entries in the {first) Lexicon, bui that they . 7

have no phonological cuiries in that Iexicon. 7 /L0 M/ b;

Deep structure articles, pronouns and prepositions which will later be
given their appropriste phonological representation jn the Second Lexical

letters between quotation marks, e.g. “the”, “much/many”. These labels
are ideniificatory only since such items have no phonological
representation until the Sccood Lexical Lookup. {1972:730)

An example makes the two stage insertion device clear. Suppose the phonological forms

of all words and affixes are inseried prior to transformations:

(6) Decp Structure [NP [V NPlvrk [NP{ ¥V NPlvik
Lexical Lookup Rex bit Fide I bit him
Passive Fido was bit by Rex * him was bitby I

10

Most English pronouns have completely suppletive forms for different cases: ¢€.g., [, me,

mine. 1f their phonelogical forms are inseried before a transformation such as passive,

aberrant output tike *him bit I'is produced. This is nol 2 problem for proper names like

Tim or Joe, or for noun phrases like the dog: Joe bit the dog, The dog was bit by Joe.

Stockwell ef af. propose ihat the phonological forms of (a2 least certain) function words

be inserted after all transformations have taken place:

M

Deep Structure [NP [V NPIveks (NP{ V NPhsk
First lexical lookup Rex bit Fido NP; bt NP3
Passive Fido was bit by Rex NP2 was bit by NP}
Second lexical lookup He was bit by me

The second lexical leokup is used for the following types of words (1972:797).

8

Ttems involved i the second lexical lookup

Determiners;

Pronouns--both indepcadent and refative

Negative adverbials, particles, guantifiers and determiners;
Prepositions’

Conjunctions;

Quantifiers resulting from conjunction reduction

el

The second lexicon, then, provides the phonological forms for all wotds involved in the

Second Lexical Lookup. Though Stockwell et al. do not diagram their grammar, their

. discussion suggests something like the following:

Lookup are listed in the first lexicon under idgitifying labels in lower casz 3 Wj&ﬂ@ 2
)

H

L P



{9) Major Syntactic Stuctures of English: the grammar

[NP [V NP1] ~4———————1  Phrase Structure Rules
Y
. First Lexical .
—— ]
NP bit Tim I o Lexicon

'

Tim was bitby NP -—————— Transformations
' Second Lexical

Tim was bit by me 4—&# Second Lexicon

On this approack, then, the lexicon contains phonological listings for all content words,
all affixes and (perhaps) some funciion words, and the Second Lexicon contains only
function wonds (at least those listed in (8)).

Paul Schachter (personal communication) points out that given the logic of the
proposal in MSSE, agrecment morphology and therefore inflectional morphology in
general, has to be in the second lexicon as well, The reason is that agreement has to be
post-transformational to accouiit for the possible effect of passivization:

The girl sees the boys.

The boys are seca by the girl.

The boys see the girl.
The girl is seen by the boys.

1 am, however, unable to find any mention of inflectional morphology in this regard in
MSSE,

12

A ver; different approach to lexical storage can be found in Anderson's Extended
Word and Paradigm framework {1977, 1982, 1988). Arguing mainly from his claims i)
that inflection is ‘what is relevant to the syntax” and ii) that (regular) inflection always
comes outside of derivation, Anderson proposes a model with what Perlmutter (1988) has
called the “split morphology hypothesis”™: derivational morphology forms onc
component, inflectional morphology forms another. Anderson’s model may be

diagrammed as follows:

(10) Extended Word and Paradigm: morphological components

Derivational component Inflectional Component

-ic, -ity, -ize...-ish, -ize, -ness... -¢d, -ing. -3...

Like the two lexicons in Major Syntactic Stuctures of English, Anderson’s two
morphological components occupy differeat positions within the grammar. The
derivational component feeds the syntax, the infiectional component is fed by it.
Anderson {1988:25; cf. also 1982) ciles a number of ways in which inflectiopal
morphelogy is dependent upon the syntax:

a. CONFIGURATIONAL PROPERTIES: assigned on the basis of the lacger
structure a word appears in (¢.g., case in NP; special forms of verbs in
relative clauses)

b. AGREEMENT PROPERTIES: aspecis of the exact form of a word which
are determined by reference to the properties of some other word in the
same structure.

c. INHERENT PROPERTIES; properiies of a word which must be accessible
1o whatever rule assigns agreement properties io other words in agrecment
wilh it (c.g., gender of noun) :

d. PHRASAL PROPERTIES: properties of phrasal domains which determine
the way these domains behave syntactically but which are rcalized oa
particular words within the structure {¢.g., the effect of tenss in defining
the scope of binding relations).

13
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Anderson does not say where words or roots are kept in his model, I1 assume (hat they are
cither stored in the same component (which I'll call the Lexicon) as derivational

morphology (11a) or in & component that precedes the derivational compenent (11b):
(11) Extended Word and Paradigm model: possible grammars

a. Lexicon subsumes derivational b. Lexicon and derivationl

componenl companent are distinct
. Lexicon
Lexicon and, blue, eat, if, the, thimble,
to, will, yesterday...
and, blue, eat, if, the, thimblc, *
to, will, yesterday...

Derivational Component
-ic, ity, -ize... -ish, -ize, -ness...
-ic, ity, -ize...-ish, -ize, -ness...

' '

Syolax Syntax
Inflectional Component Inflectional Component
-ed, -ing, -s... -ed, -ing, -5...

In eitber case, derivation and inflection are stored in separate components.

Note that Anderson’s form of the grammar and his separation of derivation and
inflection into two separate mosphological componenis makes sensé of his claims that
inflection is what is relevant to the syntax: derivation precedes the syntax and thus
cannoi refer to features (such as sgreement) that are only staiable in terms of the symax,
Also, the fact that jnflection occurs outside of derivation is derived from the position that
the derivational and inflectional components occupy in the grammar. ‘This is similar to

the level ordering of inflectional affixes in LP, but with one important difference: in LP,

14

nothing forces (regular) inflection to occur on a later level than derivation since neither is
defined with respgcet to any other part of the gramunar that could independently determine
its level. The Extended Word and Pacadigm model, on the other hand, forces inflection to

occur at a later level (and thus to occur outside of derivation) precisely because synlax

 must intervene between derivation and jnflection. Anderson derives the fact that

inflection occurs outside derivation from transitivity: derivation must precede the syatax
(category, categorical and categorize have different subcategorization requircments,
different sclectional restrictions, etc.) and inflection must follow it (categorizes is only
allowed if c-commanded by a 3rd person singular subject)--consequently, inflection must
follow derivation.

Anderson notes that in a highly inflected language such as Latin, the output of the
derivational component will not be a word (since all words in Latin are inflected) but &

stem (i.e., a word minus its inflectional affixes). He thus modifies Aronoff's claim that

morphology is word-based: it is not words but stems that function as the base of word-
formation rules” (1988:28). Using (11a) a8 a model, the status of stems and words in
Extended Word and Paradigm model may be given as follows:
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(12) Extended Word and Paradigm model: stems and words

Lexicon
and, blue, cat, if, the, thimble,
to, will, yestcrday...

-ic, ity, -ize... -ish, -izc, -0€ss...

i
STEMS

t

Syntax

'

Inflectional Component

-&d, -ing, -s...

WORDS

t

The syntax, then, manipulates stems, not words. As Anderson points out, this is in direct

conflict with the vsual interpretation of Chomsky’s (1970) Lexicalist Hypothesis, which
he (Anderson) gives as:

LEXICALIST HYPOTHESISThe syntax neither manipulates not has access

to the internal forms of words.

In the above models (11a, b; 12) | have included both content words and function
words in the topmost boxes, As with LP, however, I am not aware of anything in the
Extended Word and Paradigm model that dictates this. Where function word (or their
stems or their Toots) are kept is not discussed; indeed, as T have pointed out already,

where words in general are kept is not discussed. For the sake of exposition, however, |
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will assume something like (112) when discussing the Extended Word and Paradigm
model. ‘

In a similar vein to the Extended Word and Paradigm model and to the MSSE
framework, Emonds (1985) has proposed that all inflactional morphology and st least
some function words are inserted aficr movement transformations. This be calls “Late
Lexical Insertion” (LLI):

Late Lexical Insertion: If 2 morpheme M inserted in a cyclic domain D
has a contextual insertion feature that must be satisfied after (ratber than

before) transformations apply in D, then M is in & closed category.
(1985:177)

Emonds' argument for LLI daws an the fact that many FWs and inflectional affixcs
satisfy insertion contexis which are only produced by transformation, Consider the
distribution of the English coordinative morphemes so and foo. Emonds argucs that s0
and too are allomomphs of a single mospheme, call it 'K'. K appears as 5o when it has beea
moved to COMP (a), but as too when it appears in situ {(b):
a. Mary will leave town, and so will John.
*Mary will keave town, and too will John.

b. Mary will leave town, and John will too.
*Mary will leave town, and John will so.

Emonds' claim is that the decision to inseri so of too @ the allomorph of K must be made
after the transformation that fronls K has applied: if K is fronied, insert 52, if not, insert
to0. According to LLI, many fonction words and all inflectional affixes are carricd
through the derivation 25 feature-complexcs and “lexicalized” only late in the derivation.

Unlike MSSE and the Extended Word and Paradigm model, however, Emonds’
account employs a single fexicon:

If all non-definitional properties in inflectional morphology can be
predicted on the basis of independently motivated principlkes of a universal
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syntax, there is no point in speaking about a separate component for
inflection. A rule of inflectional morphology is simply 2 syntactic rule...
While such rules are also coastrained by principles of wider scope, this
does not justify considering them o form a “component”.... Thus, [
maintain that inflection is not a component, but, more properly speaking,
is the interface between phonology and the transformational
subcomponent of syntax. {1985:246)

Despite the lack of a second lexicon, then, Emonds scems 1o be in agreement with

Anderson's assertion that inflection is what is relevant to the symai.

The 2 Lexicon Hypothesis

1 tum now Lo the model argued for in this Jissertation, which I call the 2 Lexicon
Hypotbesis, given in (13). It combines clements of the MSSE model, which has function
words in a separaie componeni, and the the Extended Word and Paradigm model, which
has inflectional morphology in a separate component:

(13) the 2 Lexicon Hypothesis

Lexicon Phrasicon
Content Wonds: Function Words:
blue, cat, thimble, yesterday... and, if, the, 1o, will...
Derivation: -ic, -ity, -ize... Inflection:
-ish, -ize, -ness... -¢d, -ing, -S...

According to this model, contcat words and derivational affixes are stored in one
component, the “Lexicon’, function words and inflectional affixes are stored in another,
the ‘Phrasicon’. The Lexicon and the Phrasicon cach define natural classes: the former
defines a natural class {content words, derivational morphology}, the Phrasicon defines
the patural class (function words, inflectional morphology}. The function of this
dJissertation will be to provide evidence that i} these are indeed natural classes and ii) that

the model in (12) is an appropriate way Lo model these natural ¢lasses.

13

As with the MSSE and the Extended Word and Paradigm models, syntax is the
mediating facior between these iwo components of the grammar, The Lexicon is
concerned with words gua stems, the Phrasicon with words gua members of phrases. The
Lexicon provides the stcms thai drive the syntax; the Phrasicon annolalcs and completes
the phrasal represeﬁtations generated in the syntax by “gpelling out™ featurcs in the
representation that have not yet been tepiaced by phonological srings. Some features are
spelled out as inflectional affixes (agreement, case, tensciaspect), other are spelled out a8
function words (anaphors, modals, determiners).
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rerpescatatio

The circles on the rig!

Lexicon

Content Words:
blue, eat, thimbie, yesterday...

Derivation: -ic, -ity, -ize...
-ish, -ize, -DESS...

Stems

¥

Syntax
{D-Structure }

{S-Suruciure }

Partial Phonological Representation

Phrasicon
Function Words:
and, if, the, to, will... -

Inflection:

-ed, -ing, -8...
|

Full Phonological Representation

phonologized representation.

{14) The 2 Lexicon Hypothesis and the grammar

inflectional affixes are still represented fealurally.

20

Lexical Phonology

Construction of
Prosodic Domains

Prosodic Phonology

The ontput of the syntax is thus a partially phonologized S-structure representation.

" content words and derivationa} affixcs have been spelled out, but function words and

This partial phonalogical

a is then fully annotated by function words and inflection, yielding a fully

ht of (14) indicate blocks of phonological processes that apply

in tandem with the comesponding component of tevel on the left. Thus, by ‘Lexical

Phonology” 1 mean those rules and rule domains that include lexical roots and sicrus. By
Construction of Prosodic Domains” I mean ihe construction of prosodic constituents
larger than the word over partially phonologized S-structure representations:  these
prosodic constitvents include phonological words, phonological phrases, intonational
phrases, etc. Finally, by ‘prosodic Phonology® I mean those mules, such as the assignment
of sentence-level siress, whose structural descriptions involve phonological words,

phonological phrases, intonationat phrases, etc.

1.1.2 Production Models
What exactly is a production model? At the very least it must be an explicit model of
“yhe vocabularies and planning structurcs in terms of which sentences, (or more correctly,
utterances) are constructed” (Garrett 1984). A production model need not correspond to a
grammaticai model—it is at least conceivable that we produce uttcrances without regard to
what we {implicitly) know about their grammatical structure. Nevertbeless, it is
significant that even a production model that is not directly modeled oa & grammatical
model may yet come to resemble one. Garredt, for instance, tries

to take natural language processing performance on ils own merits, 80 t0

speak, and sec what it suggests about the uaderlying computational

systems. Surprisingly enough, we find that the outcome is near o what &

straightforward interpretation of linguistic rule systcms as processing
systems would lead one fo expect. (1976:24)

Similarly, Kean suggests that
The language faculty is 10 be characterized in terms of a grammar aad &
processor. The grammar is an account of a person’s knowledge of the

structure of his language, and the processor provides an account of how
that knowledge is exploited in use, (1980:26)
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Indeed, the sirongest hypothesis is that levels of processing correspand directly to levels
of grammatical representation. Although we may eventuaily be driven 10 weaker
alternative hypotheses, to prematurely abandon the strongest hypothesis consistent with
Ihe facts would surely be a misiake (Garreit and Kean 1981).

Tn the psycholinguistic literature, questions about the place of the lexicon in 8
production mode} received attention before questions about the structure of the lexicon.
The first explicit linguistic model of sentence production is Fromkin's (1971} utterance
generator, scen in ¢15). Rectangular boxes stand for levels of representation; diamonds
stand for the processes that translate between levels of representation. Thus, a general
meaning is convertcd into a synlactic/semantic rcptesentation by a syntactic structure
gencrator and a semantic feature generator; an intonation contour is assigaed to the
utterance; lexical items are selected on the basis of appropriate semantic classes and
inserted into the appropriale positions in the syntactic/semantic representation, yielding
(roughly) a Surface Structurc represcntation. Morphophenemic rules (e.g. a ~ an
allomorphy, voiciug assimilation in past -ed and plural -5) apply to yield strings of
segmeats; these scgmenis undergo phonological rules to yield a fully specified phonetic
represcntation that is converted to molor commands to produce speech.

22

(15) The Fromkin model

L= ing™ 10 be wnveyed_l

semanlic
fealure
generalor

symactic-semantic

struclures
Lexicon
semantic wxal vocabulacy
Clastes (all features)
— goto 100 ——— 1010: word specified
a8 10 fesiures
=—syllabic order
of sepments
' ) .
sirings of scgments
divided in syllables--
syntactic/phonological morphoponemic rules
features apecified
L)
strings of phonetic e — phonetic (phonological}
segments rulcs
\
fully speclfied
phonctlc segments  f————"—"""—" molor commands
in syllables o uscles
UTTERANCE
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Three features of Fromkin's model are especially important for the discussion at
hand:

(i) First, notice that intonation contours that determine sentence-level stress relations
are gencrated before lexical insertion applics. The motive for this i specch emors like
thosc below:

(16) Uterance:  We have alaboralory in our computer. ‘

(Target: We bave a compuler in our laboratory.)

In the intended targer utterance, the first noun computer was to be stressed; the speech
error involves sxchanging laboraiory for computer. But notice that the stress does not
exchange with the word: in the actual viterance laboratory is stressed. Fromkin took this
as evidence (hat stress was assigned to the syatactic position rather than to the word that
occupied it. But if stress is assigned to the syntactic position, then it does not matter
which word occupics that position: if the emor jnvolves exchanging two nouns, the one
that ends up occupying the siressed position will receive stress regardicss of whether
siress i assigned before or afier lexical insertion. Thus the diamond marked ‘intonation
contour geacrator’ could just as well occur further down in the process, after lexical
insertion. (The reason for this will become morc clear later, when phonological rules for
deriving senience stress are considered in Chapter 3)

(ii) Fromkin's model has only one lexicon. Having a single lexicon makes this
production mode! compa\ible with single-lexicon grammatical models like LP, but not
with grammatical models like those of MSSE, the Extended Word and Paradigm model or
the 2 Lexicon Hypothesis put forth here.

(iii) Since the model generates from top 10 bottom wilhout feedback loops and since
only one pass is made through the lexicon, lexical insertion appears (at first glance) to

occur all at once, Interestingly, however, Fromkin allows for the possibilily that lexical

insertion is & two stage process (something usually takea as motivation for two lexicons).
Consider the following type of error.
{17) Utterance: amoney’s [z] sunt
(Target: an aunt’s [s] moncy)
Comparison of target and uticrance shows that aunt has beea exchanged with money,
'stranding’ the plural suffix -5, which ends up attaching to money raher than auat. The
plural suffix would have been [s] iz the target but sosfaces as f2] in the speech eror.
Fromkin points out that this must be the result of a morphophonemic rle (plural
marpheme -5 surfaces as [2] afier a vowel) rather than a phoaological rule {since nothing
probibits {s] from following a vowel; peace, space, Janice. Crucially, the phonological
form money must be established before the phonological form of the phural affix -5 if the
form of the plural were established earlier, the speech eror would result *in an aunt’s [z]
money. As Garrett (1980) notes:
..Fromkin's account includes two aspects of lexical selection which are
temporally ordered with respect to each other. The first is a semantically
directed selection, the second determines the segmental specification of &
semantically dictated clement. Subsequent to this assigament of lexical
forms to sites in the syntactic tree, the application of morpho-phonemic

rules is assumed in order to spell out the phonetic shape of morphetnes
which are not fixes by the preceding processes.

Note that the same holds for the a ~ an allomorphy between target and utterance: 4
money’s aunl, gn aunt’s moﬁey. Again, this cannot be dus to purcly phosological rules
since the sequence schwa-vowel is perfectly licit in many dialects a lessl: the gunt's
money. Fromkin’s model, then, “implicitly but ot explicily accounts for the inclusion of
words and stems and the exclusion of inflectional affixes in exchange errors, by positing
that st the stage where words and stems cxchange, the grammatical morphemes are aot
yet phonologized” (Fromkin (in prep)). (The Iate phenologization of grammatical
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morphemes is first made explicit and discussed in greater detail in Garrett’s (1975, 1984)
model, to be discussed below.)

Fromkin's implicit two-stage insertion of the phonological forms of lexical items
should not be confused with another two-stage lexical selection process developed by
Butierworth ie a scries of anicles, especially Butterworth 1983, 1989. Somewhat
confusingly, Butterworth’s two stage model of lexical access also involves ‘iwo
lexicons'. But these lexicons arc divided mot by the lexical items they contain (eg.
content vs. function words) but by the lexical information they contain. Specifically, the
ssemantic lexicon® contains semantic representations of words paired with phonological
address; these phonological addresses correspond to phonological address in the
‘phonological lexicon’ which are paired there with phonelogical representations. Lexical
access for any particular word is a fwo-stage process that involves two lexicons:

In the first stage, the speaker accesses 4 “semantic lexicon”. This in
essence, is & transcoding device that takes as input a semantic code and
delivers as oviput a phonological eddress. The second stage takes the
address as inpul to another transcoding device--the “phonological

lexicon™—and delivers a phonological word form as output.
{Butterwotth 1989:110)

Buticrworth’s two-stage lexical access model may thus be taken as a more explicit model
of how the first stage of lexical insertion in Fromkin’s model is processed. That is,
Butterworth’s semantic and phonological lexicons may be incorporated into Fromkin's
model as subcomponents of her ‘Lexicon’, Lexical insertion, then, may be taken as a
wo-stage process that involves transiating “gyntactic-semantic structures with primary
stress and intonation specified” into “strings of scgments divided in syllables with
syntactic/phonological features specified” (see Fromkin's model above). The first stage
iranslates the syntactic-semantic structures into a phonological address (in the semantic

subcomponent of the kexicon), the second translates this phonological address into a fully
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specified phonological representation (in the phonological subcomponent of the lexicon).
In later work on the structure of the lexicon (Fromkin 1985), Fromkin explicitly divides
the lexicom into three sub-lexicons: one semantic, onc phonological and one
orthographic. But this goes beyond the scope of the present study (scc Emmorey and
Fromkin 1983 for discossion).

As alluded 1o earlier, it was not until Garrett's model (1975, 1980) appeared that
Fromkin's two-stage lexical inscriion process (lexical, then grammatical items) was made
explicit. Garrett also added additional speech error evidence for the claim, noting that
Jexical and grammatical items are involved in different types of speech errors.
‘Exchanges’, for instance, occur ily with lexical rather than grammatical items (but
see below, Chapter 5); “siranding’ commonly occurs with all sorts of inflectional affixes
but rarely occurs with any derivational affixcs; and ‘shifis' occur almost exclusively with
function words and inflectional affixes.

(18) Shifts
a. he has the spent most of ¢ time o his synthesis
b. the girl who # taught] 1as year

c. what lics Joes telip {intended: what lies Joe tells)
d. a8 I keeping suggestd (intended: as 1 keep suggesting)

(Undeslined words and affixes arc those that have *ghified’, “#” indicates the position
from which they have shified) Garrett later used the same model as a psycholinguistic
model for a type of acquired speech disorder called *agrammatism’ (1982, 1984). The
processor appears ia {19) (from Garreit 1938).

Garrett’s model is centered around three levels of representation, M(essage),
Flunciional), and Phonological). The M level comesponds cssenftial.ly to Fromkin's
“meaning 10 be conveyed”. Levels F and P corrcspond very roughly to traditional D-
Garmett

structure and S-Structure in generative grammar (Garreit 1980:216):

characterizes these levels “as & functional level, in which phrasal membership and
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grammatical functions of wards are determined, and a positional level, in which the serial
order of words and some apsects of their form are specified (1980:190). F and P thus
correspond most closely to the GPSG relations of immediate dominance (ID) and linear
precedence (LP), respectively {Gazdar, Klcin, Pullum & Sag 1985), with the additional
proviso that level P has some phonological representation while level F does not.
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(19) The Garrett Model
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Speech production, according to this model, proceeds as follows, with diffcrent types
of speech emors marking the way:

[W1hen the initial semantically directed access is executed.. the output of
that process is held, and used in conjunction with message level fealures 1o
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construct the functional level representation, in the course of which lexical
clements are assigned phrasal membership (word exchanges occur here).
Detailed phrasal environments are constructed (surface) clause by clause
via planning frames, in the coursc of which (partially) phonetically
jnterpreted forms for open class vocabulary are retrieved on the basis of
the lexical representations in the functional level representations...and
assigned to phrasal positions (sound exchanges and most stranding
exchanges occur here). Features of planning frames are interpreted as
bound or free forms and mapped onto positions in the lexical string (shifis
occur here). Regular sound changes apply 1o yield a detailed phonetically
interpreted string capable of supporting the direction of motor planning
systems... (Garrext 1980:212)

The crucial aspects of the Garrelt model, for our purposes here, are:
i) Lexical stems (ie., ‘open class vocabulary’ minus inflectional affixes)}
are inserted before function words and inflectional affixes.

i) The model employs a single lexicon.
#ii) Lexical conlent is assigned successively Lo syntactic structure,

The stages in (iii) are as follows:
a. Lexical stems (ot yet phonologized)—yields level F

b. Lexical stems (phonologized)
¢. Function words, inflectional affixes phonologized--yickds level P

(a) and (b) approximate Buiterworth's semantic and phonological access, respectively.
(b) and (c) approximate Fromkin's insertion of lexical and grammatical items,
respectively.
iv) Function words and inflectional affixes are paris of ‘planning frames’
that interpret syntactic structures.

Lexical stems are inserted into positions in these planning frames, whereas grammatical
items are pans of these frames ab initio. This part of the model is motivated by the
‘stranding exchanges’ discussed above:

(20) Utterance: a money’s [z} aunt
(Target: an aunt’s [s] money)
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The article and possessive alfix are parts of a noun-phrase planning frame that we might
characterize Toughly as [INDEF ____ POSSp. A stranding cxchange results when a
lexical stem (e.g., money) is assigned 1o & “slot’ in the wrong planning frame. In the case
at hand, aunt and money are assigned to each other's planning frames with the result that
the stranded grammatical items (2 and -'s) end up on the wrong stem.

The Gamett production model, then, is compatible with the grammatical models
espoused in MSSE and in the present work as regards successive levels of lexical
inscrtion. Yet it is incompatible with these models (and with the Extended Word and
Paradigm model) insofar as it has a single lexicon. In this respect it retains & more
traditional view fike that found in Aspects and ia LP. Interestingly, MSSE takes two-siage
lexical insertion as #ts main evidence for two lexicons: ic., there is one lexicon for each
stage of lexical insertion.

The anomaly of one lexicon with two stages of lexical insertion is clearly brought out
in Lapointe & Dell's (1989) clarification of the Garrett maodel (21). Though Lapointe and
Dell do not note this, their version of Garrett’s model brings out cleatly the dilempa
inherent in having trwo-stage lexical insertion with one lexicoa: the lexicon has to feed
into the production process al two places—once to select the major lexical items and once,

later, to select grammatical items.
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(21} The Garrctt Model (again) (22) The Loop
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The function words and inflectional affixes that annotate planning frames are stored as
subcomponcnis of the syntactic processor (the rightmost box in the diagram).
Information sbout major lexical ileras comes from the Lexicon, as in the Fromkin and
Garrelt models. But grammalical ilems are stored within the syniactic processor:

We will assume that the information computed during syntactic processing

is represented in two separate but interacting types of stores. The first

type, the fragment store, cootains phrase and function word fragments in

an unordered set. The second type, the notion stores, involves sets of
semantic notions of a kind typically associated with function words and

inflections. (1989:114)

(24) Phrase fragments

P
-
e
=4
z
]

"y
Y

(25) Function word fragments
a4 Aux b. Det

was the
The representations in (24) and (25) allow Lapoinic and Dell to give cxplicit
characterizations of the processes and jevels of representation involved in deriving the
Positional level from the Function level. Leaving many details aside, the stages in
production proceed something like this: Given an F-level representation such as

{(26) F-level representation
[indicative, active, durative, past, singular] ((KATE: x| (fdef] (BOY): y1 KISS (x, ym

34

the syntactic parser selects phrase fragments that correspond to KATE, BOY, and KISS
and the stem-inserter inserts the lexical stems Kate, boy and kiss into those phrase
fragmeats. At this poinl the intesmediate representation would be something like:

(27) Intermediaie representation
[ [Katelp [ (kiss-inglv | — boylker Ve ks

Meanwhile, fragment and function word stores ace locsicd that ‘write owt’ the missing
phrasal information, yielding a P-level representation:
(28) P-level representation

[ [Katelyp [ was (kiss-ingly [ the boylve ve ks
(For the full account see Lapointe & Dell 1989).

An important property of Lapointe and Dell’'s EG model is that it maintains “a strong

hypothesis about the relation between structural kevels in the grammar and in the speech
processor” (1989:146ff):

(29) Grammar and Processor: cotrespondences in levels of represcnlation

Grammar Processor
Semantic Representation Message Level
D-Structure Functional Level
S-Stnucture itional
Phonological Representation } Posi Level
Phonetic Representation Sound Level

Lapointe & Dell claim that the relation between the grammar they mssume and the
processor they arguc for obeys the ‘Comespondence Hypothesis":

(30) Correspondence Hypothesis
Every representational level in the grammar cotresponds to a level in the

processing system.
“The Correspondence Hypothesis (CH) is 8 weakened version of the Unique

Correspondence Hypothesis (UCHY).
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(31} Unique Comespondence Hypothesis
Every representalional level in the grammar corresponds (0 a unique
sepresentational level in the processing system.

“Their model fails to meet the UCH because more than onc grammatical level (S-Structure
and Phonological Representation) is associaled with a single processing level (the
Pasitional Level).

Lapointe & Dell's EG model is incompatible with a gra;mnmr that incorporaies a
single lexicon: no component of such a grammar corresponds to the EG fragment and
function words stores. But the function word stores do comespond directly to the 2nd
Lexicon in the MSSE and the fragment stores (insofar as they contain inflectioal affixes)
do correspond directly to the Inflectional Component found in the Split Morphology
Hypothesis, Asd, taken together, the fragment and function word stores correspond
direalytothephnsiwninthemodelwmnodbere.

Bradlcy, Garrett & Zaurif (1989) proposed a psycholinguistic model in which
grammatical items are doublylisted i.ec., they arc stored along with other words and
affixes in the Lexicon and, in addition, are stored in a separaic lexicon for rapid access in
(normal) speech production:

(32) A Double-Listing Model

Lexicon Second Lexicon

Content Words:

blue, eat, thimble, yesierday...
Function Words: —a= | Function Words:

and, if, the, to, will... and, if, the, to, will...
Derivation: -ic, -ity, -ize,

-ish, -ize, -ness...
lnﬂcg}ign: -ed, -ing, -8 — lnﬂe::lion: -ed, -ing, -8
NN . AN
Frequency-sensitive Frequency-insensilive
aCCESS route access rouie
AN AN
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Evidence for such a model came from the agrammatic (telegraphic) speech that often
accompanics Broca's aphasia. Very briefly, agrammatics iend to omit function words
and inflectional affixes in their speech and to be less aware of these items in their
comprehension. Bradley, Garelt & Zurif hypotbesized that scquired damage to {what I
have called here) the Second lexicon lies at the rool of agrammatism.

. Additicnal evidence came from word recognition experiments. Bradley (1978) and
Bradley and Garreut {1979) performed word recognition tesis on both normal and
agrammatic speakers to sce if contenl and function words had different accessing times
for either population, In their experiments they found that they did, but only for normals.
More precisely, the time that normal speakers took to recognize a content word was 2
function of the frequency of ihat word: more commonly occurring content words tended
to be recognized muck more quickly than ones that occur less commonly. But, for
normals at least, the frequency of a finction word did nos affect the amount of time it
took for a subject 10 recognize it as a word. This they took as evidence that normals have
a special rapid-access route to grammatical items (ic., to the Sccond lexicon).
Agrammatic speakers, on the other hand, showed frequency affecis both for content
words and for function words, Bradley and Gamelt took this to mcan that, through
impairment (o the Second lexicon, agrammatics had lost the mpid access to grammatical
elements that normals have; conscquently, agrammatic subjects had to rely on the
frequency-sensitive access route for both lexical and grammatical items.

It must be admitted, however, that subsequent experimentation by a number of
rescarchers has not seproduced these results. The recoguition of both coatent and
function words was shown to depend on frequency in English (Gordon and Caramazza
1982, Garnsey 1985), French (Segui, Mehier, Frauenfelder and Morion 1982) and Dutch
(Kolk and Blomert 1982). As Friederici points out, “it seems, thercfore, that the
frequency reulis of the Bradley experiments should be treated with extreme caution”
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(1985:135). Subsequent work by Friederici (1985) has brought the issue back to life.
This will be discussed below (Chapter 6, seclion 4.)

The 2 Lexicon Hypothesis and processing model: revising the Extended Garrelt model.

The 2 Lexicon Hypothesis may be incorporated into the Extended Garrett model with
only a few revisions, Like Lapointe & Dell’'s EG model, the 2 Lexicon Hypothesis model
incorparates a second lexicon, Unlike the EG model, bowever, Siem insertion precedes
{be insction of all grammatical items. Grammatical morphemes do not begin life as paris
of planning frames but, like stems, are inserted into planning frames (only a a later stage
than siems). Evidence for this will be discussed in later chapiers (especially Chapter 5 on
Speech Errors and the analysis of “shifis”). A preliminary version of the resulting model

is given below:
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(33) Revised Extended Garrelt Model (preliminary formulation)

{“mi"" }

- Processor

Functiosal Level

Major lexical items selecied;
underlying grammatical
relations specified

representations
Syatactic Surface positional frames
Processor ' selectad, sicing lnseried

{rosmomn Level
representalions
. Funciion words, inflectional
Phrasicon affixes inserted
{Phnnologiml Level

representations
Phonetic Specification of
Processor pheonetic form

'

Sound Level ’ Instructions to
represemannm} articulators

Note the addition above of another level of representation, “the Phonological Jevel”. This
level represents the oulput of ‘the Phrasicon and is -tbc first level of representation to
contain full phonological representation for all words and affixes. This additional level
gives the processing model one level of representation for each level of representation in

the gramumnar:
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(34) Unigue Correspondence of Grammatical and Processing Levels

Grammar Processor
Semantic Representation Message Level
D-Structure Representation Functional Level
S-Structure Representation Positional Level
Phonological Representation Phonological Level
Phonctic Represemtation Sound Level

Actually, the UCH must be revised somewhat, since not 21l of the grammar (presunably)
is actually used in processing. For example, since Chomsky & Halle 1968, many
generative phonologists have beld that Velar Softening (opague [k), opacity [8]) and
Trisyllabic Shortening (sergne, sergnity) are synchronic pheromena of English (Halle
1977, Kiparsky 1982, Halle & Mchanan 1985). Despite claims that psycholinguistic
evidence supporis this (Cena 1978}, the reality of such rules has been challenged by a
compelling amay of cxperimental research (Jacger 1986, McCawley 1936, Wang &
Derwing 1986 and references therein). There scems (o be litte cvidence that such “rules’
are used in processing: no slips of the tongue sccm (0 involve them, no brain damage
seems to affect them, eic. Conceivably, then, there are levels of grammatical description
{e.g., levels of derivational affixation) that are nof matched by levels of processing. In
this case, the UCH must read. “Every representational level in the processing system
corresponds to a unique representational level in the grammar (but not vice versa)”.

With that proviso, however, the Revised Extended Garrctit model may be re-labeled so
that processing levels are named directly by the corresponding level of representation in

the grammar:

(35) Reviscd Extended Garrett Model (final version)

Semantic }
Representations

- Major lexical ltems selocted,
Com In e | S
- Processor
‘ relations specified
{ D-Structure
representalions
Sy i Surface positional frames
Processor selected, siems Inseried
S-Structure
representations
Function word s, inflectional
Aies serd
{ Phonelogicat
rqxewi!miom
Phonetic | Specificaion of
Processor pheodetic form
Phonetic } » Instructions to
representations witculators

The Revised Extended Garrett model above comesponds directly to the 2 Lexicon
Hypothesis model given above.

Conclusion
Although most researchers would agree that some kind of lexicon or lexicoms are
necessary both in grammars and in production modcls, the exact number and nature of
lexicons is still under debate.

The number of lexicons used in curent theories ranges from a low of one to a high of

two. The nature of lexicons depends in par, of coursc, on the number of kexicons,
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Grammars with ose lexicon assume that all words and affixes in a language are
represented in that lexicon (LP, Emonds model, Fromkin model, Garrett model).
Grammars and production models with two lexicons, however, differ in what cach
lexicon holds: MSSE contains an explicit modet in which one lexicon holds content
words and all affixes, while the other holds only function words. The Extended Word
and Paradigm model seems (0 have all words and derivational affixes in one lexicon, wilh
infiectional affixes iz the other. Lapointe & Dell's EG model has function words and
inflectional affixes in a store scparate from conient words and derivation,

I have wied to ouiline a grammatical model and a production model that are
essentially homomorphic. The grammatical model icorporates a 2 Lexicon Hypotbesis
which puts content words and derivational affixes in a “Lexicon”, and function words and
inflection in a “Phrasicon”, with syntax mediating between the two. The production
model is essentially equivaicnt to the EG model except that grammatical items do not
come s past of planning frames but arc inseried into planning frames, just like (but later
than) lexical items. Also, the REG model includes an extra level of represeatation which
corresponds 1o Phonologica Representation in traditional generative models, allowing for

an extremely close fit between grammar and processor.

1.2 How many types of lexical item?
1 have outlined & number of models of lexical storage and access, focusing primarily on
where content words, function words, derivation and inflection are stored in a grammar
and in a processing model. I now turn to these four types of lexical item to determine by
what principles they may be defined more precisely.

Somewhat surprisingly, perhaps, what counis as c.g.. a funciion word or an
inflectional affix remains largely unchanged from Syntactic Sturctures to the present.

‘What does change from cne linguist to the next are the criteria that determine a lexical
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item as “content word” or “function word”, “inflection” or “derivation”. Along with
changes in criteria go changes in terminology. Common terms for words inclode Lexical
and nonLexical (Grammatical) words, Major and Minor Category words; Open and
Closed Class words; Content and Function words, (1.2.1). Common terms for different
types of inflection are morc constraised: one finds primarily Derivational and

Inflectional affixes, though the terms Lexical and Grammatical occus as well (1.2.2).

1.2.1 Types of words
Let us begin, then, with types of words. Regardless of nomenclature, the two classes of

words generally distinguished are as follows:

(36) Types of words

A-type B-type

Nouns Prepositions

Verbs Auxiliary Verbs

Adjectives Modal Verbe

(Adverbs) Pronouns
Determiners
Conjunctions
Complemenlizers
Particles
{Adverbs)

1 have parenthesized adverbs here because many discussions of word type do not meation
them. De-adjectival adverbs likc guickly and slowly paticm in most Cases with the A type
of word; non-derived adverbs like nos and yet often pattern with the B type.

But given that these iwo main types of word are distinguishable, what distinguisbes
them? Proposals revolve around the following criteria:

i)  open orclosed class

ii)  synuactic fealures
fi)) semantic features
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Open and Closed Class frems. A common way of distinguishing types A and B is to
make a distinction between “open “and *‘closed uclasses of words: the former classes are
very large, typically numbering in ihe thousands, the lalter are quite small, with (say) less
than thirty or so members each. Speakers may, and often do, add new nouns, verbs and
adjectives to their tanguage (palimony, smog. PC, UNESCO, etc.) but rarcly make up new
prepositions, auxiliary verbs, elc. Similarly, borrowing is very common amoag the open
classes; cases of borrowing determiners, medal and pmnduns are much less common
{¢.g., the borrowing of they, their and them into English from Old Norse).

But inclusion in a closed class do not guarantee that a word falls into the B type
(though the converse may be true). Kinship terms arc & good example: Englisk, for
instance, has a limited number of them (brother, sister, aunt, uncle, father, mother, etc.)
and one is hard pressed to think up new oncs; yei all of these items function in the syntax,
morphelogy and phonology just like any other noun. Any number of ‘closed’ classes
behave this way: days of the week, names for months, the cardinal directions, and 5o on.

In any case, there is something unsatisfying about {iwiining a class in terms of its size
ot in terms of limitations on its size. The question slill_arises: why are some classes
closed while others are open? For this reason, 1 supsect, discussions of open and closed
classes tend to include other defining properties, such as synlactic or semantic features.

Syatactic Features. The terms “Lpxical” and “non-Lexical” (or “Grammatical”) are often
used for groups A and B, These terms have the advantage of being definable in terms of
the binary syatactic features [+V] and [+N], as follows (Chomsky 1970, Bresnan 1976):

(37) Syntactic feature analysis of “Lexical”

[+N] [-N1
f+V] A v
-Vl N P

.,_up

An obvioss problem with this applying this analysis 10 classes A and B above is that it
includes prepositions. The terms “major class” (N, A, V) and “minor class” (P, Aux,
Modal, etc.) are ofien used, but these terms are nol as straightforwardly defined in terms
of syntactic features, Nespor & Vogel (1986:169) for instance, propase using the features
in (2) to select items “wilh at least one positive specification according to the categorial
feature system”. This includes N, A, V but excludes P.

A related issue is the stats of adverbs like guickly and siowly. They scem to be
lexical insofar as they arc built on adjectival stems but there is 0o ‘room’ in the chart in
(3) for them. Following 8 suggestion by Emonds (1985:201), however, we can treal
adverbs in -ly as joflected adjectives: this gives them & space on the chart in (3) and
comreclly catcgorizes them with the stems they are formed from. Emonds cites an
additional advantage in classifying adverbial -ly as inflectional: “An intcrcsting property
of Enlgish inflection is that only one is allowed per word. Uoder the plausible
assumption that the advclb-fo'n-ni-ﬁ.gw:l‘; suffix is onflectional on A, we then comectly
predict that comparative and supertative suffixes cannot be added to it: *slowlier Vs.
fic_:ﬂicr; sfrecliest vs. holiest™ (ibid). Further evidence that adverbial -ly is an
inflectional affix will be gi;;:n below in Chapters 4 (evidence from morphology) and 5
(evidence from speech errors).

Another problem wiih this type of analysis concerns pronouns. As pro-nouns, they
surely carsy the features {+N, V1, yet they are prototypically typc B rather than type A.
Emonds (1985) argues that this problem is quite widcspread. He claims that all open
class:categories (N, A, V) have functional or closed class sub-categories which be calls
“disguised lexical categories”. Pronouas arc a closed sub-class of nouns; auxiliary verbs
(have, be) are a closed sub-class of verbs; modificrs such as other. same, different, such,
many, few, much, little form a closed sub-class of adjectives. As was mentioned above,

adverbs can also be open class (daily, twice) o closed class (thus, then).
D)

i
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It woold seem, then, that the syntactic features in (2), though they may define natural
classes in the synlax, do aot define the natural classes lurking behind the terms “lexical”
and “grammatical “or “open” and “closed” class.

Semantic Features. The terms “content words“and “function words” are often used 1o
define the A and B classes. These terms refer straightforwardly to the semantic content
of words and thus avoid some of the pitfalis of the syntactic feature analysis. Bradley,
Garett and Zutif's (1980) notion of interpretive burden is a case in point:
The two (al present, not sharply defined) classes of words seem to have
differeing roles in sentences, whether from a formal perspective...or from a
computational perspective. In broad terms, the two classes diverge in
terms of whal might be called interpretive burden. The closed-class
(grammatical morphemes, minor grammatical categories, nonphonological
words) includes sentence elements that, by and large, are vehicles of
phrasal construction rather than primary agents of reference, as is the case

with open-class words (content words, major grammatical categories}.
(Bradley, Garrett, and Zusif 1980:277)

The most explicit treatmeat of this sost that I am aware of is that of Emonds (1985).
He makes a basic distinction between semantic features, which distinguish one lexical
jtem from another and syntactic features, which, among other things, distinguish one
grammatical item from another. Emonds derives the fact that grammatical items form
closed categories from two claims:

i) that grammatical items are distinguished solcly by syntactic features

fi) that there is a limited and small number of syntactic features
Circularity of definition is avoided by defining semantic features in terms of syntactic
rules: “A feature with semantic content not used in any symactic rule is called a (purely)

semantic feature™ (1985:165).

Emonds’ approach is certainly very close 1o the mark in captoring the essentail
differences between the A and B words in (1). A sirict interpretation of his definition of
“gemantic”, however, is not without problems. Recall that a scmantic feature is one “with
semantic content not used in any syntactic Tule™. Conversely, “every feature/category
thal appears with morphemes in closed classes is syatactic, i.c., can be used to state
syntactic rules” (1985:166).  But Emonds himself notc that words like tkis and that differ
in terms of 8 feature that docs not seem 10 be used in any systactic rule. He claims,
however, that “whatever feature distinguishes them surely distinguishes kere and there
also, and this feature is used in the syntax (i.c., there but not kere appears in ¢xistentials,
etc.” (ibid) .

But “appearing in existentials” and “being used to state syntactic rules” are hardly
equivalent notions. Consider some other cases: come and go, which Emonds claims to
be function words as well, must differ in a putely syotactic feature, one that can be used
to state syntactic mles. Similarly with pore deictics such as this and that, here and there.
All of these pairs scem to involve the same feature, let us call it fproximate), yet this
feature is not onc that syatactic rules such as NP- or wh-movement refer to. Prepositions,
which are also function words for Emonds, are another class of words that differ in terms
of features (hal arc not used in stating syntactic rules. Whatcver the features arc that
differentiate up, down, in, out, to, from, cic., they are not syntactic features in the sense
Emonds intends. Not to call these featurcs semantic sccms perverse, since they u'c
ostensibly the same features that distinguish rise from fall, enter from exit, arrive from
leave. Person features provide another difficult casc for Emonds’ approach: he moles that )
pronouns such as you and we differ in some feature and claims that this feature is
syntactic since you bul not we is allowed 10 delete in imperatives. But this is irrelevant
since we {and they, he, she and if) a0 not appear in imperatives in English to begin with
(*We lcave!). A final case is grammatical gender: e and she would seem to differ by
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the same feature, say {+ female] as man and woman, boy and girl, stallion and mare, bogr
and sow. Yei, on Emonds’ account, the feature hat distinguishes he from she must be

grammatical,” while the one that distinguishes man from woman must be “semantic”.

Discourse features. A slight shift in perspective seems to be necessary here.
Suppose that content words and function words differ not so much in synfactic features,
ones that are used 1o stale syntactic rules, but in discourse features, ones that refer o the
verbal intecaction that the ulterance is part of. Since discourse presupposcs syntax, all of
{he cases Emonds® account covers will be covered here as well. But the problematic

cases for Emonds’ account fall into place if they are characterized in terms of discourse.

Let us approach the four cases one al a time.

i) Deictics. Deictics refer straightforwardly to the location of the discourse
participants. This is true not only of pure deictics like here and there, this and that, but of
motional deictics such as come and go a8 well. here, this and come involve [proximity]
with respect fo the speaker. Features that differentiate tense and aspect are also deictic:
Past, Present and Future refer to the time preceding, at or after the time of the discourse;

Perfective and Imperfective involve the completion or non-completion of an act in terms

of the time of discourse, and so cn.

if) Prepositions. Directional prepositions such as up, down, in, vut, fo, from are

gencrally nsed with reference to the speaker’s or heares’s position:

Vertical and horizontal provide a percepiual frame of reference for path
and directional descriptions. Indeed, ome might think of them as
internalized Jandmarks anchoring judgments of direction and orientation in

much the same way primary colors anchor judgments of hue.

{Milter & Johnson-Laird 1976:408)
Similardy for locative prepositions like af, on, under, over: given a configuration like “+”

we must say the minus-sign is under the plus-sign. Turning the page upside down--i.e.,

altering only the relation of the “1” to the speaker or hearer—forces us 1o say that the
minus-sign is now over the plus siga.

iti) Person. Person featres are perhaps the clearcst case of discourse oriented
features: 1st person is defined in terms of the speaker, 2nd in tenns of the hearer, 3d in
terms of the non-participants in the discourse. Although no syntactic rules refer directly 10
person, person features are inextricably past of the discourse.

iv) Gender. Gender is not a purely syptactic notion cither, as the ke, she, boy, girl
examples show. But neither is it purely scmantic: even in English the referents of she may
be inanimate (boats, countries, cic.). And in languages with more developed gender
systems, such as German, the difference between grammatical gender and actual gender
is even more pronounced: things rnay be masculine {der Wagen ‘the car’) or feminine
(die Sache ‘the thing’) as well as ncuter (das Ding ‘the thing"), feminine beings may be
ncutes (das Midchen ‘the girl’), ctc. What grammatical gender does is belp track
refesence from function words (prosouncs, articles) to content words elsewhere in the
discourse.

One final class of words should be discussed in this regard, so-called particles.
Consider particles in Ancient Greck, These are for the most part hard-to-gloss cvidentials,
“expressing a mode of thought, considered cither in isolation or in relation to another
thought, or a mood of emoticn” (Denniston 1934). A typical discussion of some of these
helps convey their flavor :

foi presses an idea upon the atiention of the person addressed: ‘T would
have you know (or remember); pou conveys doubt, ‘I suppose’....
Affirmation is expressed par excellence by e, which ..afffects the thought
as & whole: while deé and ge tend to cohere with the preceding word....

Besides expressing modes of thought, these particles...also indicate
moods of emotions, nuances. Thus pathos is ofiea suggested by deé, irony

or sarcasm by deé and déethen (sometimes by ge), intcresl and swprise by
dra and ge, sympathy, cncouragement, threatening hostility, and other

49



altitudes by #oi, sudden perception or apprehension by kal meén and kal
deé. (Denniston 1934:xxxvii 1)

These particles form a closed class and are clearly function words on anyone's account.
But it is equally clear that the features which distinguish them from one another are not
features that are used to state syniactic rules. Words that express metely “modes of
thought...monds of emotions, auances” arc surcly best characterized in terms of the

Content words and function words, then, differ in kow they refer. Mary and she may
both refer to the same person, but the former refers to an unchanging eatity while the
latter refers to a consiantly changing cntity that is definable only in terms of the
discourse: she is the female non-participant in the discourse that is visible to both speaker
and hearer. Content words refer to their refercnis either directly {names) or by 2 specific
sense/meaning (nouns, adjectives, verbs). Function words refer to their referents only via

mediation by the discourse, its time and place and its participants.

1.2.2 Types of affixes. The traditional distinction between derivation and inflcction is
based partially on the observation that a set of affixes can be found which never occur
“inside” of other affixes in the language which do not fall insidc that same sel.

Bloomiield, for instance, notes that

“the structore of a complex word reveals first, as to the more immediate
constituents, an outer layer of inflectional constructions, and then an inner
tayer of constructions of word-formation.... The constructions of inflection
usually cause closure of partial closure, so that a word which contains an
inflectional construction (an inflected word) can figure in no moarphologic
constructions or else only in cenain inflectional constructions. The English
form actresses, for instance, can eater into only one morphologic
construction, namely the derivation of the possessive actresses’... This
latter form, in turn, cannot cater into any morphologic construction; it has
compicie closure. (1933:222)
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Inflectional affixes include person, number, and case-marking on nouns and adjectives,
tense, voice, mood and aspect marking on verbs. In languages such as Latin or English,
these affixes always occur in layers outside of derivational affixation: the only affixes that
occur outside of inflectional affixes are other inflectional affixes. The Latin passive
marker -ur, for example, occurs as the outer layer of inflection:
Active Passive
Singular fer-t fer-t-ur
carry-3sg carry-3sg-PASS
Plural fer-unt fer-unt-ur
carmy-3pl carry-3pl-PASS
The fact that it regularly occurs outside of other inflectional affixes and mever occur
inside of derivational affixes classifies the Latin passive as inflectional. Similarly with
adverbial -fy. Not oaly is il never followed by an inflectional affix (see above), but v is
never followed by a derivational affix cither: *quickiiness vs. friendliness. ‘This laycring
of inflection outside of derivation provides the motivation for a late inflectional level of
affixation in models such as Lexical Phonology or the Extended Word and Paradigm
model.

A second traditional observation about inflection is that it comes in paradigms.
Almost all nouns have singular and ploral forms, almost all verbs have present and past
tense forms, etc. '

Given one of these fforms], the speaker is usually capable of producing the
other. Eaxh set of forms is called a pasadigmatic sct of paradigm, and each
form in the sel is called an inflected form or inflection. Some languages
have large paradigms, which contain many inflctions. In Latin, for
instance, the verb appears in some 125 inflectional forms, such as amaare

‘to love’, amoo ‘I love’, amaas “thou lovest’, amat ‘he loves’, amaamus
‘we love', amem ‘I may love’, amor f am loved’, and so on; athe

i
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occumence of one form usually guarantees the occurrence of all others.
(Bloomficld 1933:223)

Traditional inflectional paradigms were introduced into generative grammar primatily by
Masthews (1972) in his Word and Paradigm (WP) medel of inflectional morphology.
Anderson later incorporated much of Maithews work into his Extended Word and
Paradigm model of a post-syntactic inflectionat component. One of Matthes' central
observations is that inflectional crdings often encode a number of features into a single
porimanteau morph: thus the -f in Lain fert ‘he carries’ signals not only 3rd person and
singular, but also present tense, active voice, and indicative mood. Porimanteaux are rare
in derivationzl morphology but extremely common in inflection. As Matthews
demoastrates, they are difficult to Ureal with concatenative morphology of the hiem and
Arrangement sort (e.g., Hockett 1954) and provide strong evidence for the traditional
device of paradigms.

Mazny other differences between inflecction and derivation have been proposed and 1
will not aitempt to discuss them all here (see Sicgel 1974, Aronoff 1976, Anderson 1982,
Scalisé 1984 for overvicws), But the clair that there is a clear distinction at all between
derivation and inflection bas been challenged (c.g. Bybee 1985, Di Sciﬁllo & Williams
1987). Much of the rest of the presenl work argues for a clear distinction between
derivaliona and inflection, so I will leave the issuc for pow.

For those that do accept the distinction between derivation and inflection, the question
remains: what is # tha distinguishes inflection from derivation?

Open and Closed Class Irems. An analysis based on open and closed classes will fail
miscrably in distinguishing derivation from inflection, since both classcs are closed.
Derivation may be “less closed” than inflection, since new derivational affixes can be

created; e.g., Dance-athon, Pink Floyd-athon, eic. from Marathon, work-aholic, worry-
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aholic, etc. from alfcoholic. But neither class of affixes is “open™ in the way that nouns,

verbs and adjectives are.

Syntactic features. Selkirk (1982) proposes that derivational affixes are marked for the
featureg [+N, +V]. This is meant to explain the observation that derivational affixes may
change the part of speech of the woid they aitach to: derivational affixes carry nominal
and verbal features and affixation produces right-headed words: [[obese]ay ityly. On this
view, inflectional affixes are not marked for the features [+N, £V] and are therefore
“transpareat™ in determining part of speech.

This is a uscful way of characterizaling inflectional affixes. But it does little in the
way of telling us which affixes are derivational and which are inflectional. For that, we
need to be able to specify what it is that makes affixes derivational or inflectional.
Anderson's analysis of inflection, of course, is pertinent here: inflection is what is

relevant to the syntax,

Semanttic features. Emonds argues that Anderson’s characterization is somewhat too
broad. He proposes instead that “inflections are those bound morphemes which are
relevant to transformational (as opposed to decp structure) syntax™ (1985:195). This
brings his criterion for inflection into line with his criterion for function wosds:
inflectional affixes and function wonds lack purely semantic features.

Since the features that function words and inflectional affixes write out are gencrally
drawn from the same set (ieose, aspect, person, numbes, etc.), my asguments against
Emond’s analysis of function words may be applied to his charactesization of inflection
as well: they are not so much syatactic features as features relating to the discourse, its
time, place and participants. Take third singular -s, for instance; no syntactic rule of

English refers to the fealvres [third person} or [singular), 0 in Emond’s terms they should
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nol be syntactic features®. But they clearly are discourse-related featres in that they
encode @ single non-participant in the discourse, i.c., [-speaker, -hearer, -plurall.
Similarly, the featores that dislinguish tense morphemes, ¢.g., Present from Pasl, are not
syntactic featuress that miles such as NP- or wh-movement refer 1o, but semantic features

that place evenis on & time-line whose focal point is the time of the utterance.

Discourse Features. In general, then, it scems that both fuaction words and inflectional
affixes may be characterized as what is relevant to the discourse, narrowly construed. I
say ‘narrowly construed’ becaue a greal many things are relevaat to the discourse. By
discourse 1 mean simply the time, place and participants of the discourse. This is meant to
preserve what is right about Anderson’s and Emonds’ analyscs whill;, including notions
such as tense, aspect, location and person a8 well.

This characterization of function words and inflectional affixes is, of course, not yet a
definition. To define function words and inflectional affixes in terms of discourse
features would requirc a small but complete set of such fealures and a theory of why
exactly that set of features is the relevant set. 1 have no such set of features at present,
nor such a theory.

What this boils down to is that the discourse characierization of function words amd
inflectional affixes 1 have sketched here is oot a definition that can predict 4 priori which
words and affixes are stored in the Lexicon as opposed to the Phrasicon. Perhaps future
research will provide such a definition.

But this lack of a precise definition need not pose an insuperable obstacke to the issue
of lexical storage; many notions in linguistics theory and elsewhere are difficult 10 define

2 Unless, of course, we take agreement 10 be a syntactic rule. But this is circular and
adds no evidence for or against the claim that inflection is defined in terms of purely
syntactic features.
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hut nevertheless important to use. The notion syllable is a casc in point: as Keating
points out, “the phonetic literatore is quite inconclusive as 1o cither whkat a syllable is, or
how to define its propertics, such as sonority, that might be exploited to definc syllables,
although phonologists have ben happty 10 assume that such questions are acarly setiled”
(1988:292). Despite any such definition of what a syllable actually is, however, syllables
play a central role in phonological theory.

To abandon the syllable because we have no precise definition of it, is to throw out
the baby with the bath-water. Likewisc with content words, function words, derivation
and inflection. All have defied explicit definition, but ihey continuc to be invaluable in
both grammatical and psycholinguistic rescarch.

1.3 Conclusion .

I bave tried to motivate a model of texical storage and processing that can be used both a8
a grammatical model and as a processing model. ‘This 2 Lexicon Hypothesis model
utilizes two lexicons that store fundamentally different types of item: the Lexicon stores
words and affixes that refer dirccily to stales, things and propertics in the world; the
Phrasicon stores those that refer times, places and participants in the discourse, The two
lexicons arec separated by syntax, which is fed by the Lexicon and which feeds the

Phrasicon.
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2. Minimal Word, Minimal Affix

Recent studies {Prince 1980, McCarthy and Prince 1986, 1990) have begun to articulate the
aotion of a ‘minimal word many languages place minimal prosodic sestrictions on the size of
well-formed words. In Estonian, for instance, content words must consist of at least a
bimoraic foot (Prince 1990) and in Japancse, well-formed derived words must consist of at
feast a bimoraic foot (Poser 1990)Y; words in Dyirbal must be a least disyllsbic (Dixon 1972);
and so on. As McCarthy & Prince nole, however, function words in such languages often do
not obey these minimality constraints, which hold exceptionlessly only for content words.
English, for instance, has a strict sninimal word requirement (CVX, ie., CVY or CVC) which
{he articles the (CV) and a (V) defy; Diyari has & two-syllable miniinal word requirement not
met by the monosyllabic conjunction ya "and’ (McCanhy & Prince 1986, citing Austin 1981},

and 50 02,

(1) The 2 Lexicon Hypothesis

Lexicon

Content Words (dog, eat, blue, yesterday, etc.)
Derivational Affixes {-ity, -ness, eic.)

Phrasicon

Function Words (tbe, and, to, if, etc.)
Inflectional Affixes (-5 "plural, -ed ‘past’, etc.)

1 Underived words may consist of as lile as a monomoraic syllable: Japanese has a number
of words like su 'vinegar', na ‘name’, 14 'rice field' (3tO 1989).
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Languages that impose minimal word requirements on content words (N, A, V, Adv) but do
not impose those same requirements on function words (articies, conjunctions, prepositions,
complementizers, etc.) provide an interesting type of support for the 2 Lexicon Hypothesis.
RccalllhatontheZLHcontcntwordsmdmnaionwoldsﬂein scparate lexicons, as shown
above in (1). (1) makes it possible to state minimal word restrictions that hold for content
words but do not hold for funciion words without resorting to stipulations about calcgory
membership, A prohibition against CV coatent words may be stated simply as a coadition on
well-formed words in the Lexicon; words in the Phrasicor may or may not be subject 1o such
conditions.

But the 2 Lexicon Hypothesis makes a further prediction in grouping derivational affixes
with congent words aod inflctional affixes wi function words: just a worde-iathe-Lexicoa
may be subject to minimal-size requirements that words-in-the-Phrasicon are not subject 1o,
affixes-in-the-Lexicon could be subject to minimal-size requircments that affixes-in-the-
Pheasicon are not subject to. That is, all morphemes in the Lexicon may be subject to minimal
requirements whereas morphemes in the Phrasicon may not be. Evidence from English aad
Attic Greck suggests just this: derivational affixes in these tanguages ar¢ subject to a Minimal
Arﬁxrequir:mmthainﬂediomlaﬂimmnm;:bjcctw. Derivational affixes consisting of
Jess than a syllable in these languages are prohibited; inflectional affixes consisting of less than
a syllable are quite common,

In at least two languages, then, it scems that nouns, verbs, adjectives, adverbs and ihe
affixes that create nouns, verbs, adjectives, and adverbs are subject to prosodic well-
formedness conditions to which articks, conjunctions, pronouns, complementizers, elc, and
inflectional affixes are not subject, a8 shown in (2).

2) minimal requirement
Content Words yes
Derivational Affixes yes
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Function Words no
Inflectional Affixes 0o

Again, this is modeled sicaightforwardly if we assume that the speakers of these languages
store and process coment words and derivational affixes in a different place than they store and
process function wosds and inflectional affixes. On the 2 Lexicon Hypothesis, the table in(2)
can be reduced to the statemeat in (3):

(3)  Minimal prosodic requirements are met in the Lexicon.

‘Words and affixes in the Phrasicon sie not subject to minimal prosodic requirements.

But an even stronger version of (3) is possible, one that holds not only for words and affixes
but for roots as well—i.e., for the output of any level of word-formation in the Lexicon:

(3}  Minirmal prosodic requirements are met at all levels in the Lexicon.
The generalization in (2) may then be recast as in (2°):

2" minimal requirement
Lexical Roots, Content Words yes
Derivational Affixcs yes
non-Lexical Roots, Function Words no
Inflectional Affixes no

(2 and (3") essentially make the claim that minimal word requirements (in some languages)
are epiphenomenal: they derive from minimal root and minimal affix requirements—ie, they
derive from minimal requirements on morphemes. Morphemes-in-the-Lexicon arc subject to
minimal requirements to which morphemes-in-the-Phrasicon are not subject.

Evidence for (2') and (3') is presented for English (2.1), Attic Greek (2.2), and Lagin (2.3)
as follows. First, 2 minimal word requirement is established for each language and it is argued
that this requirement follows from a minimal requirement on roofs. It is then shown that
function words and the roots from which they are built in these languages are niot subject tothe
minimal word requirement—this reduces to the claim that the roots of function-words are not

subject o minimal prosodic requirements. Finally, a minimal affix requirement of is
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established For ach language and it is shown thal inflectional affixes in these languages are not
subject to this minimal requirement.

2.1 English
The Minimal Word = gt 1t has long beea noted that English allows no (conteat) words
that consist of a single light syllable. Lexical words ar¢ raiimally bimocaic (4):

{4) English: Min Wd=pn
This holds not only of lexical words but also of lexical roots.

Content words in English consist minimally of 2 bimoraic syllable. CWs may be beavy
CVC (5a) or CVV (b), but not light CV ©

(5) Minimal Word (English)

a. CVC b. CVV c. *CV

pek ‘peck see ‘say' *pe “se

put it sil  ‘'see’ *pL  *s1

pot 'pu suu  ‘suc’ *na “so
Lexical Roots.

Determining what the lexical roots of English are is straightforward if only native English
vocabulary is used--all of the words in (5) are roots as well as words and the minimal rool
requirement is the same as the minimal word requircment. ‘The claim implicit in (2)) is that
any synchronically recoverable CW roof in English is af least bimoraic: since English also
contains a large number of non-pative roots, mostly from French, Ancient Greek and Latin,
these too must be checked against the minimal root requirement. 'We may divide noa-native
roots into free and bound roots.

Clearly, the frec rools all meet the minimal word requirement (clse they would not sppear

2 1 follow most work in metrical phonology in replacing the SPE features [1tense] with a
more universally applicable diffcrence in length: [-tensc) vowels are monomoraic [4, [+znse]
yowels are bimoraic [i]. (Liberman & Prince 1977:271)
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gs fiee roots) and thus are all minimally bimoraic: just, form, cry, air, nymph, phone, rhyme,
chrome, sex, mix, fuse.

But the iwo mora requirement holds of bound rools as well. Sloat & Taylor (1975)
provide a uscful pedagogical list of classical roots in English. Of the approximately 1,15 root
morphemes and allomorphs they list, 97% have two or more moras. The majority of these are
CVC, phil 'love, den ‘tootly, though some CVV show up as well, flu fiug! ‘fow’ (Tuid, fluent),
my fmai/ 'muscle’ (myology, myocardium).

What about the remaining 3% that consist of less than two moras? These are listed below:

(6) Putative allomorphs of Classical roots in English (Sloat & Taylor 1975)

CoV: affable clitic epithet plethora pus
analysis cescent flatulence professor quantity
butter dismal pity prophet scilicet

Cy  amesl cognition  diaghea pregnant surplice

aposlle cramium ennity problem tpesis

clandestine  cremate multiple rempant

The roots in (6) would be counterexamples to the minimal root requirement if they were
synchronicaly recoverable roots in English. Clearly, however, they are nol: fa does not
constitute a meaningful part of qffable even for the most erudite of English speakers, noris st a
morpheme of arrest. Whatever pedagogical usc ihe putative rools in (6) may have for the
student of English ctymology, they arc not morphemes of the language and thus do not
constitute counterexamples to the minimal root requirement in (2. All synchronic lexical
roots in English consist of af least two moras. This is the basis of the bitmoraic minimal word
requiremeant for the language: words are made from roois, 50 minimal restrictions on the latter
entail minimal resirictions on the former.

English Function Words S un
A number of English FWs occur as less than bimoraic in nomal speech. These fall into two

classes: the anicles a and the, which are underlyingly monomoraic, and reducible ("clitic™)
EWs such as am ('m) and will (li) which are underlyingly bimoraic but are reduced 10 pon-
moraic or monomoraic status in speech.

Except in emphatic or hesitaling contexts, 2 and the occur as the light syllables { 9] and
{5a]. No comparable content words exist. Both words have heavier allomorphs that occur
prevocalically, but, interestingly, acither of these is always bimoraic: Kenyon & Knott, for
instance, transctibe prevocalic the 48 monomoraic [81] not himoraic {81]. The prevocalic shape
of a is [za] or [9n], but this is not always birnoraic, since the final # often syllabifies with the
following word: an ice cream pie and a nice cream pie may be homophomous,
{9.najs.krim.pajl?

The empbatic forms of @ and the, [€] and [3}, arc of course bimoraic and do satisfy the
minimal word requirement. The point here is that (ncar-Yhomophonous conteat woeds like
hay and bee may not be reduced to [ha] and [ba), even when unemphatic: words-in-the-

Lexicon must be bimoraic,

Non-lexical roots

siuceaandthearebmhwordsandmots(iustueatandfrogmbuh words and roots), they
show that both FWs and the roots of FWs may consist of less than two moras. This suggests
that English FWs and their roots are not subject to the same minimal requirements & English
CWs and their roots. This is the case in language after language, as noted as carly as
Bloomfield (1933:243-4):

The roats of a language are usually quite uniform in structore.... In a few
languages, such as Chinese, the structure of the roots is absolutely unifonn; in

3 Resyllabification of final n in an (and mine) is long-standing in English, Historically this
has given anewt < an ewt, a nickname < an ekename. Misanalysis occurced in the other
direction as well: an anger < a nanger, an adder < paddcr (Skesat 1910).
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others, we find some roots that are shorter than the normal type. Itisa
remarksble fact that these shorter rools almast always belong to & grammatical
or & semantic sphere which can be described, ia terms of Enlgish grammar, as
the sphere of pronoun, conjunction, and preposition. In German, which has
much the same root structure as English fi.c.. , the definite article contains a
rood [d-], for in the forms der, dem, den, and 50 on, the rest of the word (-er. -
em, -¢n, and 50 on) is in each case a normal inflectional ending, appearing alse
in the inflectional forms of an adjective like ‘red’: rot-er, rol-em, rot-en. The
same applies to the interrogative pronoun '‘who?* with forms like wer, wem,
wen. In Malayan and in Semitic, many words in this semantic sphere have
only one syllable fdespite a two syllable miniraal limit on conteat words--

C.G.], 38, in Tagalog, [a] 'and’, or the syntactic panicles (ang] 'sign of object-
expression’, [ajl 'sign of predication,’ [na] ‘sign of sttribution.” This semantic
spbemismghlythesamcuthminwhich English uses atonic wotds.

Tn addition to a and the, EngﬁshﬁmahrgenumbcrofFWsthatreduoem MOoNOMOAiC of
non-moTaic sequences in normal speech: bimoraic and reduces 1o monomoraic [n] (Tom n'
Jerry, Joe 'n’ IJ; bimoraic will reduces to nonmoraic (1] { You'H! go) and 80 on, These forms
are clear violations of the minimal word/minimal root requirement. Content words do not
reduce Lo MONOMOraic or non-moraic strings (except, perhaps, in rapid speech). A

wmpuiwnofhomophonuquCWpainmammsckar:

(7) Reducing and non-reducing homophones in English

but bat bat butt -bat

can (ax.) ken  kan, kn, k) can (n.) k®n

do gu do, d3 dew dju, dw, du
for far fr four for, for

have (aix.) hav  havy, av, v, hef have (v.) havt

4 Kenyon & Knott do oot give a scparale listing for the main verb have, suggesting that it has
the same foll and reduced forms as the modal. In American dialects 1 am aware of (my own,
for instance_ however, main verb have does not reduce: *T've a friend in town.

62

him him im, him hymn him

I a al, 3, 3 eye a

in in in, n inn in
must mast mast, mos must (n.) mast
or ar r ore or, ar
some sAm  sam, sm, 83 sum sAm
1ill (conj.) u 1 till (v., n.) ta

1o tu to, ta, 9 100, WD tu

we wi wi, wi wee (adj.) wi
will (aux.) wil wal, a1, |, 1 will (n.) wil
would wad wad, 3d, d wood wod
you ju jo, i@ ewe ju. Jo
your jor jor, Jr yore for, jor

How tbe fanction words ia (7) are reduced will be discussed in the following chapter (see
also Golston 1990b). For now it is sufficient to obscrve that none of the conteat woeds in (7)
have reduced forms, despite the fact that they are segmentally identical to the full forms of the
corresponding function words. This is especially noteworiby in cases where the
corresponding function word reduces to a monomoraic dr. o r.8m t} e orooa-
moraic (d, 1, ¥) sequence. The fact that only the content words in (7) lack reduced forms adds
suppont to the 2LH: themdwibilityofﬁmaionwmdshmmofhomophm content words
follows if only the laiter are subject o minimal word requirements.

The Minimal Affix = 2. 1 have tricd to show that coatent words and their roots in English
are subject Lo a minimal prosodic requirement to which function words are not subject:
words-in-the-Lexicon must be bimoraic, words-in-the-Phrasicon may be monomoraic and
even non-moraic. A similar case can be nade for Serivational affixes (which are subjectto a
minimal requirement) as opposed to inflectional affixes (which are not). The minimal
requircraent for derivational affixes is that they consist of at least a light syliable;

(8) English: Min Aff=p
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This minimum requirement applies only to derivational affixes, i.¢., 1o those affixes that
are stored in the Lexicon. Affixes in the Pheasicon are not subject to the minimal affix
requircment, just as words and roots in the Phrasicon are not subject to the bimoraic minimal
word requirement.

1 claim in (8) that English has no derivational affixes that consist of less than a mora. To
see that this is so, let us begin with prefixes. Marchand (1969) gives what he claims to be a0
exhaustive list of 65 English prefixes (9): )

(9) English prefixes (Marchand 1969)°

a- a- ante- anti- arch- aulo- be- bi-
circum-  Cis- co- counier- cryplo-  de- demi di-

dis- en- epi- ex- extra- fore- hyper-  hypo- in-
inter- intr- mal- meta- micro-  mid- mis- mono-
multi-  Beo- non- pan- para- per- peri- poly-
post- pre- preler-  pro- pro- pro- proto-  pscudo-
re- tetro- semi- step- sub- super-  Supra-  Sur-
{rans- tri- twi- ultra- un- un- uni- vice-

Each of the prefixes in (9) is a least monomoraic, in accordance with (8. Similarly for
suffixes; of the 80 or 5o that Marchand lists, all but two (underlined) are moraic:

(10) English suffixes (Marchand 1569)5

able -acy -age -l -al -an -ance  -—ancy -ant -

and -arian  -AIY -ale -ale -ate -ale -ation by -
cy dom od -ed <t -£en 22T -en -£n <r-er -
exel -1y -5 -£sque  -€88 -t <t fold -ful -
ful -hood -iama  -ic Gcian e Ay ne  -ing  -ing -

$ prefixes that are listed more than once are oncs thai Marchand treais as separate affixes:
ablaze vs. asymmeiric; proconsul vs. pro-amnion Vs pro-British; unfair vs. untie.

6 1 have not included alicmate apellings here (-ance, -ence: .ine, -in), nor alt of the allomorphs
of each morpheme (-ery, -ry; <ify. fy: -21%, -ity, -dy, -ty). Marchand also lists a number of
what he calls semi-suffixes, none of which violates the min aff requirement: -/ike, -worthy, -
monger, -way/-ways, -wise, -word/-wright. 1will not discuss these here; the intercsted reader
is directed to Marchand (1969).

} [ L J ! J [ 1 | | ' | | [
ish -jsm st -isier  -ile -ity -ive fze kin -
E e dess  -let ding -ly -menl -mo -most -
ness -ory -ous ship -some -some  -SicT 4h -fon -
ure -ward -y -8y -2ty -4

Maost of the suffixes in (10) are bimoraic, though a few contain only a single mora. The two
apparent exceplions, -th and -ed each admit of akternative analyses that render their siatos an

exceptions dubious.

-ed. Marchand distinguishes two suffixes here, the type found in feathered and the type found
in palefaced. Both are derived from the inflectional ending found on past pasticiples (and thus
exceptions that prove the rule, s0 1o speak) and both have unpredicatble allomorphs in A/
which satisfy the one-mora minimum. Comparative evidence that both types of -od were
originally inflectional comes from other IE languages in which the same altemation between
denominal and devarbal adjectives occurs (L. dentatus "tootbed' and amatus ‘was loved').
Internal evidence includes the fact that in O3 and Middie English such denominals ace also
found with the inflectional prefix ge- (gehlidod idded', geswurdod ‘sworded’). Synchronic
evidence that denominals in -ed are still felt to be inflection-like coraes from the otherwise
peculiar fact that these adjectives {and no others) may be modified with well- and il-, two
prefixes which otberwise modify only deverbal participles (well-worn, ill-sxited; but *well-
Biue, *well-warm, *ill-big, etc.). That is, the prefixes well- and il clearly subcacgorize for
verbs (worn) not adjectives ( *blue), showing that the -ed in ill-swited is a verbal not an

adjectival suffix.

7 As Marchand (1969:323) points out, *-le is a0t a derivative suffix proper from existing
roots” and is best treated as a recognizable but nol segmentable symbolic element of a number
of words. "Twink is niot recorded before 1400, i.c., 500 years latet than twinkle; fizzle is
recorded 1532, fizz 1665, quackle 1564 is oder then gquack 1617. Many verbs probably never
had a simple root without the [1] clement, as drizzle, bustle, hustle, rustle, suffle, shuffle,
frickle...”
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Additional evidence that the palefaced-type -ed suffix is felt to be inflectional rather than
derivational comes fram the fact that it is added not to true compounds (11a) but to syntactic
phrases (usually N-bars consisting of an adjective-noun sequence) (b). This is made evident
by the fact thal bare nouns generally arc not affixcd with this type of -ed {c):

(1) a. * [[biking-pdwder]N cd} *having baking powder’
* [[wall-phpern ed} “having wall paper’
b.  [[heavy hdndly cd] ‘having heavy hands' .
[{thr2e comerhyy ed) ‘having three corers'
c. * [[hind]y ed] "having a hand’
* [[comer]y od} ‘having a comer’

I will assume that the inflectional nature of both types of -ed is what allows them to exist as
pon-moraic affixes, insofar as they are non-moraic.

Many of the oldest and most common Jeathered-type words with -ed show an underlying
 suffix /ud/ rather than ASY:

(11) adr crooked < crook [krokd] *fkrokt]
wreiched <  wretch (retud] et}
ragged < g [raeqd) *[r2gd]
jagged < jag (Yaqu] *[Jagd]

An underlying suffix /ul/ conforms ncatly 10 the one-mora minimum and accounts for the
otherwise anomalous data in (11), givén that other cases of -ed, such as the preterite
(underlyingly /d/), never surface as syllabic, even after velars: looked [0 kt}, *[\@ kid},
wagged [w2gd], *[w2gud). The same underlyingly moraic suffix is found with the
palefaced-type words one-legged, bow-legged, cic.

Thus, -ed is the exception that proves the rule that detivational affixes in English must
consist of at least one mora: it is neither clearly derivational (sincé it has a number of

inflectional propenties) nor clearly non-moraic (wretched, one-legged). 1ts status as an

exceplion to the minimal affix requirement is therefore seriously compromised.®

-th. This is not a productive affix in English. Marchand's (1969:349) discussion of its history
bears this out:

_th is a substantival suffix with a few coinages of doubtful currency.
Productive in Old English and Middle English (depth. health, length, strengih,
wealth, etc.), it has in the Modem English period formed deverbal growth 1557
and spilth 1607. Breadth 1523 (no derivative for the present-day speech-
feeling) is extended from now obsolete brede (OE brz:du), influcnced by
length, and was followed by width 1627 (dialectal widness with a change of
suffix rather than "a literary formation” (OED), as original [i:] had, by 1627,
long become a diphthong. Coolth 1547 (now chiefly colloquiat or joculat) was
coined after warmth. Jlith 1860 is "used by and after Ruskin as the reverse of
wealth in the sense of 'well-being’: 1il-being™ (OED). Horace Walpole coined
the word greenth, Wentworth quotcs lowthk as vsed by Bacon.

In light of this non-productive status, -2 might well be dismissed as a serious countercxample
10 the migimal affix requirement: if it is not productive, there is little reason to list it as a
separate morpheme in the Lexicon. And if it is not listed in the Lexicon, i will not be subject
to a minimal affix requirement.

Note also that the most common words containing -k iovolve an unpredicable ablaut

variant of the stem-vowel, indicating that words like length and depth are not synchronically

8 Tom Cornell {p.c.) poinis out the interesting case of adjectival passives (sec Grodzinsky
1990;114-120 for a review and a discussion with regards 1o Agrammatism). In ‘Mary was
concerned’, the adjectival status of concerned is shown by the following contrast:

a. Mary was concerned about John.

b. Mary was conccmed by John.
If concerned were a true passive (2) should be grammatical (cf. 7 John concerned Mary ).
Thesc adjectival passives are not (on maost accounts) degived transformationally and should be
formed in the Lexicon (V -> Adj) derivationally. If so, they are derivational suffixes in
English that consist of less than a mord. As with the -d in one-legged, bowever, this is
clearly related to an inflectiona) affix; this, 1 would claim, is what ailows it to consist of less
than a moca.
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derived from [{ong + th] and [deep + th] (cp. 122, b).

(12) a. Ablat vowels and -th

[aHE] fiHel lae-y
long length decp depth wide width
strong sirength heal health five Mfifth

broad heeadth weal  wealth
If the alternations in (12) were to be derived synchronically, English would require
phonological rulcs something like those in (13).
{13) Non-nules of English Phonology
a f->[e)__CCs ‘

b, Hr->[ey __CCS
c. fav >/ _CC$

The rules in (13), however, are clearly not phonological rukes in English, even if we restrict the
domain of rulc-spplication to words ending in the morpheme -th, (13a) is counler-exemplified
by fourth (*[fer6]) and warmth (*[werma)); (b) is counterexemplified by sixieenth
(*[stkstend)); (c) by heighth (*[hitB]) and ninth (*[mnB]). Naote also that eighth
(*[@1B]) does not undergo an /e/ -> [EY __CCSrale. i.« .bsence of rules like those in (13)
in English makes the synchronic detivation of depth from. deep + th, strength from strong +
th, width from wide + th, etc. highly unlikely.

Even if -#h is treated as a synchronic affix of English, its status as a counterexample to the
minimal affix requirement is not beyond dispate. Evideace discussed by Goldsmith (1590)
suggests that -th may consist underlyingly of a CV sequence. Goldsmith notes that -th is
exceptional not oaly by its apparently non-moraic stalus, but also by its ability to occur in the
codas of syllables in positions normally restricted to [S, 2, d, 1]. Goldsmith points out thal
sequences of obstruents are not allowed word finally in English unless one of the obstrents is
an alveolar:

(14) [V C2lg -> (Cy isalveolar)or (C; isaiveolar)
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That is, given a coda-cluster consisting of two obstruents, one of the obstruenis must be [8],
[2) [tiorld): *&fk, *20k, *2fk, *@&fp, *&6p, *&(p, and *2kf, *&K6, *=K f.
*a2pf, *&pd, *@®pJ are impossible English morphemes. (Note that “alveolar’ in (14)
cannat be replaced by ‘coronal’ since coronal [[) is not allowed in these positions.)
Curiously, B does occur after another non-alveolar obstruent but only when itoccurs as &
separate morpheme: depth, length, strength, ¢ic. Goldsmith concludes that the morphemne -th
somehow licenses [B] in this position, since [8] is not liccnsed in this position in
monomorphemic words:
This terminal @ (that is, one that appears after an obstruent) appears ie fifth,
sifks]th, (eithth), twelfth, hundredth, thousondil, length, strength, depth, width,
and breadth, and in so other words in the English language. Clearly there isa
generalization here, of which the weakest possible is that (he -th is & separate
morpheme. We may state the connection between the otherwise exceptional
distinctive point of articulation and the presence of a distinct morpheme by
saying that she dental poin of articulation is licensed word-finally by the
suffixal morpheme itself, rather than by cononical syllable-intemal structure or

by the regular word-final extrasyllabicity.
(1990:147-—-my emphasis)

Goldsmith formalizes the licensing of 8 in the coda position when i is a separate morpheme
as in (15) (= Goldsmith's (44)):
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(15) licensing word-final B in depth

o
1
back
high
voice
PofA
voice
/\ . M
|
onset rhyme Pof A: deoial
+¢onotineant
coda
{Pof A]
|
C v C C
| | i |
d € p 8

In (15), the fact that -8 may occar where il may is a result of “Jicensing features” associated
with the morpheme; when [8] 18 not part of this morpheme, its point of articulation is not
licensed, explaining the lack of monomorphemic words like dep8, wud8, etc. For
Goldsmith, then, it is not anything about the phonological shape of -0 that licenses its
occurrence after pand k. it is a property of the morpheme thal licenses these positions.

One probiem with Goldsmith's view is that any point of anticulation could be licensed,
even one (say) that does not occur in Enplish {linguo-labial, pharyngeal, e1c.); his proposal is
clearly too strong in that it allows far more than it peeds to. All that is required is (a) thata
segment that commonly occurs in onsets and simple thymes be allowed to occur afier [p] and
fk] in the coda and, (b) that this be a propenty of the aifix -th, since it does not occur with B
morpheme-internally. ‘This may be accomplished with an underlyingly CV form of the suffix
in which the V-slot is empty (16a):

(16) & -thasunderlyinglyCV b. depth
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ag [+] ag
AN T Fa
cC Vv cCc v c C V
| [T 1
8 d ¢ p @

The empty V-slot puts B in the onsel of a syllable, where it is licensed by the same licensing
that permits words like thing and thick; the (merely) apparent coda clusier [p8] in (16b) docs
ot violate the restriction that coda cluster cannos have two poa-alveolas points on articulation.
Note that segmental maierial from dep {namely the vowe!) cannot be associated withthe V
wihtout crossing the association line linking 8 to its C-slot; consequently, the V-slot in -th gocs
unfilled and is lost, Jeaving the 8 10 be stray-adjoined into the root-syllable. This analysis is
more restricted than Goldsmith's for two reasons, Firg, it utilizes a formal device (an empty
timing-slot) independently cstablished in the literature—Goldsmith himself discusses analyses
involving empty C-slots in French, Seri (Marlett & Stemberger 1983) and Ondandaga
(Michelson 1985). Sccond, it is Jess powerful insofar as it is not capable of introducing (say) a
point of articulation not found in English.

How could an underlying form such as the one in (16) come about? Comparative
evidence from Dutch and German suggesis that the English form once contained an sudible
vowel, most likely a schwa: cf. Du zesde “aixth’, zevends ‘scventh’, achisic *eighth’; G zweile
*second’, dritic ‘third’, vierg ‘fourth’.

The same underlying form used lo allow _th to oceur afier obstrucats in a coda qualifics -
as underlyingly moraic: the final morpheme in depth is underlyingly CV (satisfying the min
aff requirement) but surfaces only as 8 because its V-slot is not linked 1o anytihing on the
segmental tier.

Neither the -eds in palefaced and feathered nor the -th in width and length provide solid
examples of non-moraic derivational affixes in Enplish. The latter fails to be clearly non-
moraic; the former fail 1o be clearly non-morsic and fail to be clearly derivational. Hollander
(1976:177), discussing derivational affixes from O} to Modern English, puts the gencral Case
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like this:

There...seems [o be a clear connection between productivily and syllabicity in
English derivational morphology. Productive suffixes obviously tead to be
syllabic rather than nonsyllabic.

Without convincing counterexamples, then, and in light of the sheer number of clear cases that
suppot it, I conclude that the minimal affix requirement is true of English.?

English Inflectional Affixes < . English has eleven inflectional affixes, cight of which do
not obey the minimal affix requirement required of derivational affixes.

(17) English inflectional affixes

-ed ar bak-cd, claw-ed past

-ed id/ (has) bake-d, (has) kill-ed perfect participle
-ed fio /) (was) bake-d, (was) kill-ed passive participk
-en m/ (has) tak-en, (has) see-n perfect participle

9 Stoat & Taylor (1975) list approximately 165 derivational affixes for English. OF these, five
are non-moraic and deserve some discussion:

-1 ‘small' gasirula
-sC ‘becoming' nascent
-m NOUN baptism, chasm, idiefl, poeml, sarcasm, Spasi.
-3 NOUN chaos, crux, defenge, diacoustics, diplomatige,
economics, ethicg, expenge, larynx, linguistics, sex, tax
4 ‘one who,  anthropologist, architect, catapult, ventriloquisL
that which'  dentisi, enthusiast, florist, individualisf, materialis,
poel, suspect

-1 ang -se are not synchronically recoverable in gastrula or nascent; other words in which these
putative suffixes suggest moraic (spitrie) or bimoraic (pubescent) suffixes. The lasi three
suffixes are best analyzed as parts of other suffixes (following Marchand 1969 and others). -m
is part of -ism, -1 is part of -ist, -3 is part of -ics. Words like poet and suspect, sex and fax ar
monomorphemic and do not have a synchronically recoverable -f or -5. Sloat & Taylor's list
of roots and affixes is primarily pedagogical; more theoretically oriented works such as
Aronoff (1976), Selkirk (1982) or Scalise (1984) do not treat -J, -sc, -m, -5, and -f as affixes.
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-tn ms (was) take-n, (was) see-n passive participlke

-r fart brown-er, slow-er comparMive

sl ast/ brown-est, slow-est superiative

-ing oy (is) sink-ing, (is) flow-ing present participle

Jy i decp-ly, quick-ly adverb (adjectival inflection)
- Ir/) duck-s, dog-3 plural

-8 fr/f eat-s, beg-s 3rd singular

-8 2z duck-'s, dog-'s possessivel?

Note that none of the underlyingly non-moraic suffixes in (17) bave moraic allomorphs like
the [1d] altomorph found in wreiched or one-legged. This is scen most clearly with the various
-5 and -ed suffixes but is equally true of the -en suffixes, which always sorface &5 non-moraic
{n] post-vocalically: see /scen, be / been, lay / lain, slay / slain.

English grammatical items are not subject to the same minimal prosodic requirements to
which English lexical items are subject. Content words and their roots must be bimoraic,
though function words may be monomoraic and may reduce to non-moraic status. Similary,
derivational affixes must be ai least monomoraic, whereas inflectional affixes are frequently
non-moraic. The 2 Lexicon Hypothesis allows this to be stated in a non-srbitrary fashion:
morphemes and words in the Lexicon are subject to minimal prosodic constraints that do not
hold for morphemes and words in the Phrasicon.

2.2 Ancient Greek
Like English, Ancient Greek (AG) alows no content words that consist of a single light
syllable: well-formed lexical words are minimally bimoraic. Again like English, this holds
not only of lexical words but of lexical roots. AG content words, like their counterparts in
English, do not have ‘reduced forms",

A bimoraic foot can be shown independently to be the foot used in stress and pitch-accent

10 | follow Emonds {1985) and others in considering ‘s an inflectional affix. It is, of course &
phrasal rather than a lexical affix, since it is attached to NP rather than to N {see Anderson
19%9, Golston 1989).
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assignment (Allen 1973; Sauzet 1989; Golston 1990b). Thus, in McCarthy and Prince’s
(1986) terms, the minimum word equals (he minimum foot in AG.

With the exception of a handful of imperatives and participles (on which see below), AG
had no monomoraic nouns, verbs or adjectives. Examples of disyllabic and monosyllabic

bimoraic nominals are given below:

(18) Ancical Greck minimal nouns (nominative singular)

Cvv

mnda ‘type of currency’ gée ‘earth’ nod *mind (dual)’
CVC(C)

thrik(s) ‘'hair' phkp(s) ‘'wein’ hal(s) ‘sall’

(19) Ancient Greek minimal adjectives (masculine singular unless otherwise noted)

Ccvy

séo(s)  ‘safe' ed(s) 'noble’ ploo(s) ‘hat’
cvCicy

mérop(s) ‘mortal’ ginop(s) wine-colored' bélik(s) 'bent’

Notice that ihe minimal monosyllabic word atiested for nominals is cither CVV or CVCC; no
cases of simple CVC nouns or adjectives occur in AG. I will argue that this is due to the
extrametricality of word-final consonanis in AG {Steriade 1988; Sauzet 1989). CVCV and
CVV shaped words are unaffected by final consonant extrametricality; but CVC shaped words
violate the bimoraic misimum becavse the segment that constitutes the second mota is
extrametrical: CV(C). AG conient words are thus minimally CVV or CVCC.

For morphological reasons, minimal word sized verbs are hard to find in AG: most verbs
contain more than lwo moras because of moraic inflectional endings. Not all of the following,

11 True CVC(C) adjectives are hard to find; I have included longer words here. ‘The minimal
requirement is satisfied trivially.
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therefore, are tnuly minémal; this is especially true for verbs of the form CVCV.

(20) Ancient Greek rinimal verbs

CVV verbs

p¥i ‘it sails’ théi ‘it flows’ psbo Trub'

No CVCC verbs are given because Greek verbal inflection never produces word-final
consonant clusters. No lexical adverbs have been given here because they are all derived either
from nominal or from verbal roots.

Two seis of counter-evidence to the bimoraic minimal word proposal must be
countenanced. The first involves a small number of verbs that have CVC second peson
singular aorist imperatives:

(21) CVC imperatives (second person singular aorist)

dés  ‘givel thés  'pat!’
If final Cs are extrametrical, such forms should be monomoraic and hence ill-formed. Hayes
(1977) has proposcd that degencrate feet (2 monomoraic foot in this case) are allowed in some
languages under heavy stress. I will assume that imperatives were contrastively stvessed in
AG (not an implausible assumption for imperatives) and that this extra degree of stress is what
licensed otherwise monomoraic CV(C) syllables.

The second set of counter-cvidence consists of a few neuter participles of the form CVC:
(22) CVC neuter participles {(teuter nominative and accusative singular)

stén ‘'havingset' thén ‘'having placed' ddn  ‘having shown'
The contrastive stress hypothesis countered for imperatives is surely out of place here; there is
no reason to think tha participles would acquire any exira degree of siress that might license a
monomoraic foot. Steriade (1988) provides compelling evidence, however, that such neuter
panticiples were treated as CVCC with a final [t] as in (23):

(23) CVCC forms of ncuter participles
fstdnt/ ‘havingset’  Ahént/ ‘having placed’ /dént "having shown'
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Steriade’s evidence for the final -f in neuter participles comes from the accentuation of
polysyllsbic nevler participles:
_nt Finals surface as -n, but words ending in such sequences are accented
exactly like thosc ending in -ks, -ps fi.., in consonant clusters--C.G.I: their
recessive accent never reiracts beyond the peaolt. Examples of this type are
neuter participles like paidéu-on ‘educating' (from /paideu-ont/, compare the
genitive paidesi-ont-os) and neuter adjectives like khari-en 'gracchul (from
fchari-ent/; compare kikari-ent-0s). (1988:275)

The CVCC forms in (23) are thus motivated by the accentuation of neuter participles like
paidéu-on. The latc deletion of the post-nasal [t] apparenily does not affect the acceptability of
these words.

Lexical Roots

AG lexical roots as well as words are subject to the bimoraic minimum. The only difference
is that final consonants in roots are not extramelrical {only word-final consonants arc
extrametrical). CVC nominal and verbal roots are extremely coramon: the roots for some of
the nouns, verbs and adjectives mentioned above are given below:

(24) Ancient Greek nominal roots

CVC nouns
thrikh-  ‘'hair phlep-  ‘vein' bal- "salf’
CVV nouns
mnaa-  ‘type of cumency' pee- ‘earth’ thee- ‘serf’

(25) Ancient Greek adjectival soots

CcvC
kak- bad’ mak- ‘blessed' bath- ‘deep’
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CVV adjectives
s00- "safe’ eu- ‘noble’ pioo- “fat’

(26) Ancient Greek verbal roois

CvC

ag- ‘come’ tith- ‘ot phob-  ‘fear
CVV verbs

dee- ‘bind’ luo- “locsen’ thee- ‘give’

(Again,lhavenotincmdedmmohdmhssinccthucmthmmlmnminﬂormbi)

Bimoraic Lengthening. Additional evidence for a bimoraic minimal word in Greek comes
from phonological processes that preserve bimoraicity in derived words. Consider the

paradigm for pod- ‘foof, for instance:

@n pod-'foot'
Singular Plural
nom piu-s nom pod-es
ac pid-a ac  pod-as
gen pod-Os gen pod-6on
dat  pod-f dat  posi

Note that only the nominative singular form has a long vowel; the lengtheaing is easily
explained by the bimoraic minimat word requirement conpled with final consonant
exirametricality. Alveolars delete before /¢/ in AG. Consider the effect of such a ke on the
pominative singular and the dative pural forms of pdus. The dative plural resulting from T/D
Deletion is a well-formed bimoraic CVCY; the resulting nominative singular, however, is an
illicit monomoraic CV(C).

(28) Derivation of nominative singular and dative plural of péus ‘foot’
nom sg dat pt

Underlying Form  pod-s pod-si
T/D Deletion @ $
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po - po -si
{eapthening poo-s —
O-Raising pou-s e

The nominative singular vowel is therefore lengthened (o > 00) to satisfy bimoraicity. A later

fule of O-raising (Sommerstecin 1973) raises oo 1o oH fuul. Similar cases can be seen in other

monosyllabic forms:
(29) pur-"fire' xho-'an amount'  su- 'pig’
Sing Nom pour khéu-s siu-s
Acc péur khou-n siu-n
Gen pur-6s kho-65 su-6s
Dat pur-{ kho-{ su-[
Plural Nem pur-4 khé-¢s si-cs
Acc pur-& khé-as si-as
Gen pur-6on kho-6on su-Gon
Dai pur-His ? su-s{

In the nominative and accusative, would-be CV(C) forms are lengthened to CVV({C) 1o
achieve bimoraicity: pur -> pour; khos -> khéoes > kho6us; sdn -> stun, etc.
‘The same lengthening processes can be observed in ‘clipped’ forms of vocatives, Consider

the following:

(30) Clipping .
bia < basilén king-voc' -
dift2 < dif ‘Zeus-dal'
mia < mateer 'mather-voc'

The clipped forms on the left are derived as follows: the first syllable of the full word is
copied {ba, di, ma), lengthened to achieve the requisite bimoraicity (baa, dii, mau), and
accented:

(31) Derivations of clipped forms
Full Word basiden dii  mateer

12 This accem here is not recessive {that would yicld di); 1 have no account of this but it does
ot matetially affect the argument at hand.

T

Copy firstsyllable  ba di ma
Lengthening baa dii maa
Accentuation béa di mia

A third souce of evidence for this leagthening role comes from ictier-names in AG, which
provide interesting support for the claim that the minimal word was bimoraic. All AG letter
names had at least two moras, even wh