Chapter 5. Referenceto lexical types

5.1 Introduction

Whether there are limits on the amount of morphological information that phonology is
allowed to access, and, if so, what the limits are, has been the topic of much debate in the
past decades. In the earliest cyclic approaches to phonology (Chomsky et al. 1956,
Chomsky and Halle 1968), the erasure of internal morphological boundary symbols at the
end of each cycle (Bracket Erasure) was used as a mechanism that drove the cyclic
derivation. Little emphasis was placed at that time on restricting reference by the
phonology to morphological information. In fact, the constituent structure tree was
assumed to be intact, making possible globa reference to previous stages of the
derivation.

The observation that information from inner cycles is not accessed by the
phonology of outer cycles (Siegel 1974, 1978, Allen 1978) formed one of the original
motivations for the framework of Lexical Phonology, starting with Pesetsky 1979 and
crystallized in Kiparsky 1982, Mohanan 1982, 1986. The exact formulation of Bracket
Erasure has been controversial, and various modifications have been proposed.

With the current trend toward noncyclic phonological analyses, the issue of
limiting phonological access to internal morphological structure has been more or less
abandoned. Work in Optimality Theory (Prince and Smolensky 1993), for example, has
had no reservations about making al morphological information available to all
phonology. Now that Optimality Theory has developed in considerable detail, and a more
or less direct approach to cyclic phonological effects is being actively pursued within the
Optimality Theory tradition (Orgun 1994b, Orgun 19953, Benua 1995, Kenstowicz 1995,
McCarthy 1996), it may be profitable to reconsider the status of Bracket Erasure effectsin
the phonol ogy-morphology effects.

This chapter takes up the important issue of Bracket Erasure effects, arguing not
only that Sign-Based Morphology captures them as an automatic consequence of the
theory, but also that Sign-Based Morphology makes the novel, and correct, prediction that
phonology and morphology will exhibit different degrees of senstivity to internal
morphologica structure. In particular, it follows from the architecture of Sign-Based
Morphology that phonology may only access the immediate constituents of the node it is
applying to, while morphology can indirectly refer to information about the
“granddaughters’ of the top node (that is, to the immediate constituents of the immediate
constituents of the top node). Effectively, morphology can see one level deeper than
phonology. Much of this chapter will be devoted to demonstrating that this new prediction
is supported by data, some of which have been presented as evidence against Bracket
Erasure in the past literature, and some of which is introduced here for the first time. By
allowing just the right amount of information to be visible to the morphology and the
phonology, Sign-Based Morphology makes possible a strict approach to Bracket Erasure
that has proved elusive in other approaches.

| therefore conclude that there is still a place for Bracket Erasure effects in modern
phonological theory, and that approaches (such as, for example, the Generalized
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Alignment framework of McCarthy and Prince (1993), the “constraint domains’ approach
of Buckley (1996) and the current syntagmatic accounts of cyclic phonological effects
enriched by transderivational identity proposed by Benua 1995, Kenstowicz 1995, and
McCarthy 1996) that allow unlimited reference to internal morphological structure should
be treated with skepticism. To the extent that Bracket Erasure effects seem to hold, more
restrictive approaches such as Sign-Based Morphology and the loosely paradigmatic
approach of Burzio (1994) are preferable.”’

5.2 Reasonstorevive Bracket Erasure

The most obvious reason to revive Bracket Erasure effects is the never-ending quest for a
restrictive theory of grammar. Current work in the phonology-morphology interface has
not paid much attention to Bracket Erasure (Hammond 1991, Goldsmith 1993, Karttunen
1993, Lakoff 1993, McCarthy and Prince 1993, Hyman 1994, Kennedy 1994, Kenstowicz
1995, Benua 1996, Buckley 1996). However, the question of Bracket Erasure holds a
treasure trove of interesting linguistic facts to be uncovered.

5.2.1 Illustration of Bracket Erasure

A quick example illustrates how Bracket Erasure gives rise to a more restrictive theory,
and is therefore not to be abandoned without careful consideration. The example has to do
with stress-perturbing suffixes in Turkish (Sezer 1981b, Barker 1989, Inkelas 1994,
Inkelas and Orgun 1996). After presenting the range of stress-perturbing behavior, |
illustrate how a theory without Bracket Erasure can, by minor modifications of the
Turkish stress system, predict the existence of certain types of stress behavior never
attested in languages. | conclude that a theory without Bracket Erasure is unprincipled.

In the bulk of the Turkish lexicon, stress is word-final. Monomorphemic words
with final stressare shown in (274):

(274) addm ‘man’
bebék’ ‘baby’
dymbelék’ ‘drum’
enik’ ‘pup’
fera:gdt ‘withdrawal’
gani:mét ‘booty’
hemfi:ré ‘nurse’
iFik? ‘marrow’
kaduin ‘woman’

47 Note that the only difference between the loosely paradigmatic approach and the transderivational
approach is that the latter allows global reference to underlying forms. Since this tool has never been
crucially used, it is reasonable to suspect that it may be unnecessary. The transderivational identity
approach then becomes identical to the loosely paradigmatic approach, which in turn is quite similar
to Sign-Based Morphology.
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Many suffixes are stress-neutral—they do not interfere with the assignment of default
word stress. Stressisfinal in words containing those suffixes (275):

(275) a) év ‘house’
ev-lér ‘house-pl’
ev-ler-im ‘house-pl-1sg.poss
ev-ler-im-dé ‘house-pl-1sg.poss-loc’
ev-ler-im-de-k'i  ‘house-pl-1sg.poss-loc-rel’

b)  gedsiki ‘be late

g’edziki-tir ‘be late-caus
g’edzik’-tir-il’ ‘be late-caus-pass
gedzikd-tir-il*-ir ‘be late-caus-pass-imprf’

g’edziki-tir-il’-ir-ér ‘ be late-caus-pass-imprf-3pl.soj’

Although stressis usualy final, there are several sources of non-final stress. We will not be
concerned with two of these: place names and foreign names have a particular pattern of
non-final stress (Sezer 1981b, Inkelas 1994, Inkelas and Orgun 1996) (276d). | have
aready discussed this stress pattern in section 4.7.3. There are also some lexical entries
with idiosyncratic non-final stress (276b) (Inkelas 1994, Inkelas and Orgun 1996):

(276) a) istdnbul ‘Istanbul’
addna ‘Adana
dnkara ‘Ankara
antdlja ‘Antalyal

b) pendzére ‘window’

tendzére ‘pot’
tarhdna ‘curd’
z6nguldak *Zonguldak (place name)’ *

The type of stress-perturbing behavior we are interested in is exhibited by certain affixes.
There are two kinds of stress-perturbing affixes: some are prestressing, putting stress on
the last syllable of the stem they attach to (277a). Others are self-stressing (277b). They
have stress on their first syllable (affixes of this type are aways polysyllabic. See Inkelas
1994, McCarthy 1996a for a discussion of the significance of this point).

48 Zonguldak is one of several place names that have idiosyncratic non-Sezer stress. Other examples are:
kastdmonu (*kastaménu), ysk’ydar (* ysk’ydar).
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(277) Q) Prestressing suffixes

) -me ‘negative
g'etir ‘bring’
g'etir-me ‘bring-ney’
g'etir-me-di ‘bring-neg-past’
i) -GIE ‘comitative
Kitdp ‘book’
Kitdp-la ‘book-com’
iii) -Im “1st person singular subject’
uzin ‘tall’
uzun-um ‘tall-1sg.90)’

b) Self-stressing suffixes

) -1jor ‘progressive
g'etir-fjor ‘bring-prog’

iy -ErEk ‘adverbial’
g'etir-érek’ ‘bring-adv’

We are primarily interested in prestressing suffixes (277a). Notice that al of these place
stress on the syllable that immediately precedes them. When they are added to a complex
stem containing a number of stress-neutral suffixes, the last syllable of this whole stem
bears word stress (278):

(278) g'edzik’-me ‘be late-ney’
g’ed3ik’-tir-me ‘be late-caus-ney’
g’edzik’-tir-il'-me  ‘be late-caus-pass-neg’
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Consider a minor variation of the Turkish stress pattern. Imagine a language that puts
stress on the root-fina syllable whenever a stress-perturbing suffix is added to a word,
regardless of intervening suffixes (279):

(279) Hypothetical data
a) All neutral suffixes

g’edziki-tir-iP

b) Stress-perturbing suffix following neutral suffixes
gedzikI-tir-il-ir

This kind of stress behavior is never attested in cyclic phonology. Yet a theory without
Bracket Erasure can describe this pattern quite easily, by, for example, using an alignment
constraint that refers to the first morpheme boundary in the stem that a stress-perturbing
suffix attaches to. Since phenomena like this are not found in languages, we must be
suspicious of atheory without some kind of Bracket Erasure mechanism.

5.2.2 Challengesto Bracket Erasure

A number of cases have been cited in the literature as challenges to Bracket Erasure. |
examine some representative cases in detail in the following sections. In this section, |
show one example to illustrate the general problem. In section 5.2.3, | present some
background information on the theory of lexical types that provides the basic tool for
dealing with apparent challenges to Bracket Erasure in Sign-Based Morphology.

One type of challenge to Bracket Erasure that is frequently cited in the literature
involves POTENTIATION (Hammond 1991). The term potentiation refers to cases where an
affix attaches to bases containing another affix, suggesting that the internal morphological
structure of the stemis visible to the outer affix. For example, Bochner 1993 observes that
the English suffix -ment is only marginally productive in the general lexicon. However, it
attaches quite freely to verbs containing the prefix en- (280):
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(280) entomb entombment enforce enforcement
embalm embalmment enfranchise  enfranchisement
embarrass embarrassment engage engagement
embellish embellishment engross engrossment
embezzle embezzlement enhance enhancement
emboss embossment enjoy enjoyment
embrace embracement enlarge enlargement
embroil embroilment enlighten enlightenment
employ employment enrich enrichment
enact enactment enrol| enrolIment
encamp encampment endave end avement
encircle encirclement ental entailment
encompass encompassment entangle entanglement
encourage encouragement enthrall enthrallment
encroach encroachment enthrone enthronement
endorse endorsement entrance entrancement
enfeeble enfeeblement entrap entrapment

How can a theory that adopts Bracket Erasure deal with data like this? The main
observation that leads to my account is that cases like this require knowledge of the fact
that a given morpheme is present in a stem, but no knowledge of the location of that
morpheme within the base is needed.

5.2.3 Types

In this section, | introduce the tools necessary to dea with apparent violations of Bracket
Erasure such as the one presented above in section 5.2.2. The tool that leads to a
satisfactory analysis of such phenomenaiis type hierarchies. Type hierarchies form a central
part of theories such as HPSG quite independently of Sign-Based Morphology’s use of
them to deal with challenges to Bracket Erasure. Thus, there is no need to stipulate an ad-
hoc mechanism to deal with the data in Sign-Based Morphology. In Sign-Based
Morphology, as in HPSG, grammatical constructions are organized into a hierarchy of
types such that more specific constructions inherit information from more general ones
(see Flickinger et al. 1985, Pollard and Sag 1987, Carpenter 1992 for discussion of types,
and Flickinger 1987, Ackerman and LeSourd 1993, Koenig and Jurafsky 1994, Riehemann
1994, Orgun 1995c for application to morphology). One of the basic functions of this
hierarchy of types is to capture generalizations across constructions by extracting such
generalizations into a supertype. Another function of the type hierarchy is to state which
features are appropriate to which kinds of items (for examples, nouns have a CASE feature
that verbs do not have), and what range of specifications are possible for the value of a
given attribute (for example, accusative is a possible value of the attribute CASE, while
potato is not). Constraints imposed on all items of a given type are also stated as holding
on the genera type (for example, island constraints can be imposed on a general type that
subsumes all constructions that function as idands in a language, such that the
subcategorization requirements of constructs of that type must be satisfied internally). The
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type hierarchy is represented as a lattice with the maximally general type at the top, and
specific types at the bottom.

As an example, | present part of the type hierarchy Koenig and Jurafsky 1994
propose for English (much detail is omitted to make the hierarchy smpler):

(281) lexical constructions
LEXEMES
/\ /\
nouns verbs trangtive passive

agentive -er nwouns

absentee payee music love have rumored

The example in (281) illustrates a number of notational conveniences. The labels LEXEMES
and VALENCE describe two “dimensions’ in the type hierarchy. Any subtype of the type
lexical constructions must inherit from a type under LEXEMES as well as a type under
VALENCE. This is aso referred to as a conjunctive branch, since a specification is needed
for each branch under it. Under LEXEMES, we have the types nouns and verbs (along with,
of course, other types that have not been listed). Each subtype must inherit from exactly
one of these types. Thus, this kind of node is often referred to as a digunctive branch. The
subtypes of nouns identified as -er nouns and -ee nouns are necessary, because the
constructions that add the suffixes -er and -ee must be described somewhere in the
grammar. The definitions of these types accomplishes this task, by including information
such as the kind of verb these suffixes attach to and the syntactic, semantic, and
phonological properties of the resulting nouns. The constituent structure representation of
the noun payee will be something like (282), where the type of each constituent is
indicated by alabel in italics above the feature specifications:

(282) [ee noun ]
over T B
[ AHON peji: []
Uer b o ]
AT ver ffi
[FYNSEM %EM “pay” % L] @HIgN ir H
[ BHON per []
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Notice that the mother node of this constituent structure bears the type label -ee noun, by
virtue of being a construct of English licensed by the -ee noun construction. One of the
main points of this paper is to show that crucia reference is made by the morphology to
these type specifications. This is very fortunate for the theory: by grouping a number of
lexical entries into the type -ee noun, we are claiming that they form a natural class that
we can refer to. We should then expect the grammar to use this information in some
fashion, or suspect that there is something wrong with the theory. | will show that not only
isit reasonable to suspect that this type information is referred to in the morphology, but
that it provides the only principled solution to a number of apparent counterexamples to
Bracket Erasure.

5.3 Referenceto lexical typesin English

In this section, | will present data previoudy analyzed by Raffelsefen 1992 concerning
zero nominalizations in English. Examination of additional data will reveal interesting
consequences for Bracket Erasure.

The construction of interest is what Raffelsiefen calls *“stress-shifting
nominalization”. Essentially, a disyllabic verb with stress on its second syllable is
converted to a noun by placing primary stress on the first syllable and secondary stress on
the second syllable. This construction is unproductive, as the data in (283) show. The
verbsin (283a) have stress-shifted nominals while those in (283b) do not.

(283) Verb Noun Verb Noun
acceént accent account *dccount
addréss address arrést *arrest
aloy aloy alure *allure
abstrdct abstract advance *ddvance
conflict conflict consént * consent
contést contest concérn *concern
construct construct control *control
decréase décrease deféat *défeat
discdrd discard disgust *disgust
discount discount disddin *disdain
export éxport exhdust *éxhaust
misprint misprint mistrist *mistrost
survey stirvey surprise *sUrprise

Even though this stress-shifting nominalization construction is only marginally productive
in general, it does have a “niche of productivity”, as Raffelsiefen notes. Verbs that contain
the prefix re- freely undergo stress-shifting nominalization (284). Each pair in (284a),
shows a verb root and its counterpart containing the prefix re-. Each pair in (284b) shows
are-verb and its stress-shifted nominalization.
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(284) Verb re-verb re-verb Noun

fill refill refill réfill
do redo redo rédo
make remake remake rémake
load reléad rel6ad réload
paint repdint repaint répaint
play repldy repldy réplay
count recéunt recount récount
print reprint reprint réprint
run rerdn rerdn rérun
take retdke retdke rétake

To confirm the productivity of stress-shifting re-verb nominalization, |1 have collected
additional data from two native speakers. As expected, al the verbs in (285) have stress-
shifted nominalizations.***>*

(285) rebore recross rehash re-pose  re-cede repass retread

rebound  refit rgjoin reroute  recast replant retrim
recap refloat  relay re-serve  recount replay revamp
rebuild reform  reline reset regain restock rewind
recharge refund remold resole reheat retool rewire
re-cite re-fuse  remount respray rehang retouch rewrite

49

50

51

Hyphens are used to distinguish verbs from near-homophones containing the Latinate suffix re- (e.g.,
reform versus re-form ‘form again’).

Some of these forms sound marginal to some speakers. The sets of stress-shifted nouns that are
acceptable and marginal varies from speaker to speaker. This does not mean that the construction is
unproductive, but rather is caused by the usual constraint on derivational morphology that forms are
acceptable to speakers to the extent that they know what meaning to assign to them. This point is
taken up again shortly.

The stress-shifted nouns are deverbal rather than derived by adding the prefix re- to a deverbal noun
(filly - filly - refilly). We know this, because the prefix re- can in fact be added to noun stems. The
resulting word has primary stress on the first syllable of the stem (that is, the syllable following re-),
as in recdpture. The deverbal nouns | am examining in this section do not have this stress pattern.
Rather, they have the stress pattern of stress shifted denominal verbs such as slrvéy, which indicates
that they are licensed by the stress shifting deverbal nominalization construction rather than by
prefixing re- to noun stems.
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Although stress-shifting nominalization applies productively to re-verbs, it is subject to a
number of restrictions. The first restriction is phonological: stress-shifting nominalization
does not apply to verbs that contain more than two syllables (Orgun 1995c). None of the
verbsin (286) has a stress-shifted nominalization.

(286) redistribute recrudesce
reconfigure recriminate

reascend recycle

reassemble  redecorate
rebaptize recuperate
rebroadcast redeploy

reforecast redial

repredict reduplicate

recalesce re-echo
recapitulate re-edit

recapture re-educate

recognize  re-elect

re-enter reinter re-cover
re-establish reinterpret  re-create

re-examine reinvest re-emerge
re-export reissue re-enact
refashion rekindle reinstate
reforest remilitarize reinsure

regenerate  remodel repolish

rehabilitate remonetize repopulate

reimburse  reoccupy reunite
reimport reorient revalorize
reignite reorientate  revisit
reinforce repaper revivify

reproduce
requicken
restudy
resurface
resurvey
retrandate
revaccinate
revaue
repeople
reinsert
re-embark
recommit

An Optimality-theoretic analysis of the phonology of this construction that accounts for its
inapplicability to polysyllabic verbs can be found in section 5.4.

There is a second class of apparent exceptions. The verbs shown in (287) do not
undergo stress-shifting nominalization.

(287) réward réform
réceive réfuse
récite régard
récoil rélate
récede  rélax
récount rémind
récur rémove
rédeem rénew
révive  révoke

réport
répose
répress
réprove
répute
réquest
réquire
résect
révolve

résign réduce
résist réfer
résolve  réfine
résort réflect

résound répeal
réspect  répel
réspire  réplete
réstore réply
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réserve
résent
réside
résign
réstrain
réstrict
résume
rétain

rétort
rétrace
rétract
réverse
révert
réview
révile
révise



What these verbs share is that they al contain the Latinate prefix re-, which can be
distinguished from the English prefix re- by its lax vowel, as well as by semantic
considerations (287). We therefore conclude that the “niche of productivity” of stress-
shifting nominalization is limited to verbs containing the English prefix re-. Thus, we need
to refer to the specific morpheme in the stem to determine that re-verb nominalization may
apply productively.

A third class of exceptions involve semantic reasons, athough the exact
formulation of the semantic restriction is not clear. My informant rejected stress-shifted
nominalizations of the verbsin (288), on the grounds that she could not assign any specific
meaning to them.

(288) rebind
rename
repot
reseat
re-sign
retell
reword

In later eicitations, | have asked two informants (including the original informant who at
first rgjected the forms in (288)) to imagine a context like: “this didn't work too well,
we're going to have to do a ...” where a nominaized verb can be inserted. Both
informants could use re-verb nominalizations of al disyllabic stems, including those in
(288), in this context. This shows that the restriction in (288) is indeed a semantic one,
one that plagues much derivational morphology—derivational morphology is often only
applicable if the resulting form has appropriate semantics, where appropriateness may be
defined on the basis of such extralinguistic factors as nameworthiness, commonness, and
So on.

In summary, stress-shifting nominalization is unproductive in general. It applies to
a seemingly arbitrary class of verbs that do not share any semantic, morphological, or
phonological properties. However, there is one class of verbs to which stress-shifting
nominalization applies productively, namely disyllabic verbs containing the prefix re-. At
this point, we must devise an account of this phenomenon. That is, we need a mechanism
to let amorphological construction (here, stress-shifting nominalization) to recognize that
the stem it appliesto contains a specific morpheme (here, the prefix re-).

The fact that the nominalization construction needs to refer to the presence of a
particular morpheme within the base it applies to may be thought to be evidence against
Bracket Erasure. Indeed, Hammond 1991 calls this type of sensitivity to the presence of a
specific morpheme in the stem “potentiation” (following Fabb 1988), and proposes to
handle it via (criterial) morphemic circumscription. | will illustrate Hammond' s account by
considering one example, namely the English suffix -ion, which attaches freely to stems

162



ending in the suffix -ize (among others). In Hammond' s theory, the word modernization is
derived asfollows:

(289) UR modern
Suffixation modernize
Circumscription modern <ize> (criterion satisfied: -ize present)
Suffixation modernization

In order to recognize that the base ends in the appropriate suffix, we first detach the fina
morph of the base by morphemic circumscription. Recognizing this suffix as -ize, we know
that we may attach -ion. We regattach -ize, and then attach -ion. Obviously, this account
requires referring to internal morphological structure, and is therefore inconsistent with
Bracket Erasure. Let us see how we would use criterial morphemic circumscription to
deal with re- verb nominalization:

(290) UR fill
Prefixation refill
Morphemic circumscription <re>fill  (criterion satisfied: re- present)

Stress-shifting nominalization  réfill

These facts pose an apparent challenge to Sign-Based Morphology, which is committed to
a strict view of Bracket Erasure effects by virtue of its architecture. 1 will turn in a
moment to ways of dealing with this apparent problem. But first, | will show that the
morphemic circumscription account is itself subject to serious problems. Like criterial
prosodic circumscription (McCarthy and Prince 1986, 1990, 1994a,b), criterial morphemic
circumscription should be expected to target material at the edge where the affix in
question is attached. That is, a suffix circumscribes material at the end of the stem, while a
prefix circumscribes material at the beginning.>® Although not much has been said about
this point, it is clear that such a restriction holds on criterial prosodic circumscription.
Thus, we often find cases of prefix allomorphy sensitive to the initial segment of the base,
and of suffix allomorphy sensitive to the final segment of the base. A good example if the
Turkish passive suffix: the allomorph -(I)n is used on vowel and [l]-final roots, while -1l is
used elsewhere (291):

52 This differs from positive and negative circumscription, where, for example, a foot may be
circumscribed at the left edge and a suffix attached to this foot.
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(291) tek'mele-n ‘kick-pass

buda-n ‘prune-pass
jykisel’-in ‘raise-pass
kal-tun ‘stay-pass
den-yl’ ‘turn-pass
bak-wl ‘look-pass
dolaf-wl ‘wander-pass
bedzer-il’ ‘ manage-pass

This very common type of alomorphy can be accounted for by using criterial prosodic
circumscription: the passive suffix circumscribes the last segment in order to decide on
which alomorph to use, then attaches to the whole stem (thus positive or negative
circumscription would not be appropriate). If criterial prosodic circumscription is not
restricted to the edge of attachment, we predict cases of prefixal allomorphy sensitive to
the final segment of the base, and of suffixal allomorphy senstive to the initial segment of
the base. Since such flagrant violations of locality are not found in languages, criteria
circumscription must be restricted to the edge of attachment.

Thus, if morphemic circumscription is the right way to deal with potentiation, we
should not find cases where a prefix is potentiated by a suffix (that is, it may attach only to
bases that contain that suffix), or a suffix potentiated by a prefix. Unfortunately for the
theory of morphemic circumscription, there is a convincing case of a suffix potentiating a
prefix in English. The prefix un- attaches only to some adjectives:

(292) uncommon  *ungood
unhappy *unpretty

However, un- will attach to any adjectival participle derived from a verb by the suffix -ed
(or -en):>®

(293) undeserved unmodified unprecedented
untried unobserved untied
unmentioned unreinforced unpainted

This shows that edgemostness is not the relevant criterion for potentiation. Rather, one
needs to refer to the outermost morpheme in terms of constituent structure. This could be
a prefix, suffix, or an infix (or, for that matter, even a nonaffixational morphological
construction such as compounding, reduplication, zero derivation, truncation, etc.). Thus,
“morphemic circumscription” is not a matter of linear order, but rather one of hierarchical

53 It ispossible that an account of this based on lexical semantics may be formulated. The general point
remains valid, however. The example involving potentiation of -ment by -en can aso be used to
illustrate the same point, since it is another case of wrong-edge circumscription.
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constituent structure. The morpheme that needs to be identified is the outermost one in the
constituent structure, regardless of whether it isa prefix or a suffix.

Recall from section 5.2.3 that each morphological construction defines a particular
type in the lexical type hierarchy. Affixation constructions are of course also part of the
type hierarchy. In (294), | repeat Koenig and Jurafsky 1994's type hierarchy, but include
the type re-verb as well (and omit some irrelevant information):

(294) lexical constructions

/\

/\ /\
nouns verbs trangtive passive
agentive-ernwns%-eenm,\ re-verbs
% \
absentee payee musc refill

A simplified constituent structure for the verb refill isgiven in (295):

(295) meverb ]
AT verb

INSEM (o et O
[ BHON Jifil []

_ Uerb ]

erb prefix AT verb
HON i ﬁ S gy i o]
[ BHON fil []

| propose that the productive stress-shifting nominalization construction specifies its stem
daughter to be a re-verb, rather than the more genera type verb. Thus, the construction
looks something like (296):

(296) ress-shifted noun H
g\( NSEM|CAT noun
HON d(#1) H

e-verb H
YNSEM|CAT verb

HON #1 H
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The content of ¢ has been described in section 5.4. Like al morphological constructions,
the stress-shifting nominalization construction makes reference to the type of its daughter.
This type reference is sufficient to uniquely identify the outermost (in terms of constituent
structure, not linear order) morphological construction that has applied to the daughter.
Since the daughter is an affixed stem, this reference amounts to identifying the outermost
affix in the stem. For the other cases of potentiation described in this section, a similar
account is possible (for example, the construction that adds the prefix un- to adjectives
will specify its daughter to be a participial adjective by referring to this lexical type). This
account has two advantages over morphemic circumscription: first, it is more restrictive.
Morphemic circumscription requires abandoning Bracket Erasure and identifying a subpart
of the phonologica string as a morph. This makes the locations of morph boundaries
available. Yet, al we need to deal with potentiation is to know that a particular morpheme
is present in a stem. There is never any need to refer to the location of that morpheme
within the stem. Sign-Based Morphology makes just the right amount of information
available: the identity of the outermost morpheme is available through reference to the
lexical type of the stem. The location of the morpheme is not available, since phonological
strings do not carry any morphologica breakdown information (this function being taken
over entirely by the constituent structure skeleton). The second advantage Sign-Based
Morphology offersis that it can identify nonaffixational morphological constructions such
as compounding, which circumscription cannot do. We will see examples where reference
to nonaffixational constructionsis needed in sections 5.5.3 and 5.5.4.

| close this section with a discussion of how to treat unproductive stress-shifted
nominals of verbs that do not contain the prefix re- (283). Using Koenig and Jurafsky 's
(1994) “open world” interpretation,> we list al unproductive stress shifted nominals
under the type stress shifted deverbal noun (SSN). It is understood that such listing closes
the branch; thus this type cannot be used on-line to create new forms. A separate subtype
of the type SAN is the productive re-verb nominalization construction.

(297) stress-shifted deverbal nouns (SSN)
productive re-verb SSN
éccent stirvey réfill rémake

No actual words are listed under the productive re-verb nominalization construction,
which is used on-line for creating or processing novel re-verb nominals.

54 The advantage of this interpretation is its simplicity—it is consistent with Carpenter’s (1992)
axiomatization of type hierarchies. Other possible choices are Riehemann’s (1994) open world
interpretation, or nonmonotonic inheritance with defaults.
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5.4 Phonological analysis of re-verb nominalization

The main purpose of this section is to develop a phonological analysis that accounts for
the fact that stress-shifting nominalization applies successfully to disyllabic verbs, but fails
to apply to longer verbs. The main insight is that ungrammaticality results from two
incompatible conditions: first, stress-shifted nominals must have a characteristic stress
pattern: initial primary stress and peninitial secondary stress (rédo). Second, stress clash is
not allowed in forms that contain more than two syllables (in disyllabic forms, stress clash
is unavoidable since there are as many stresses as there are syllables).

The phonological restriction to disyllabicity presumably has to do with the foot
assignment to stress-shifted nominals (Orgun 1995c, Orgun and Sprouse 1996b). A
disyllabic stress-shifted nominal has two monosyllabic feet adjacent to each other (298):

(298) FF

When we attempt to apply stress-shifting nominalization to verbs containing more than
two syllables there is no grammatical output. We need to consider two patterns. In the
first pattern, the input verb has stress on the syllable immediately following the prefix re-
(thet is, the root initial syllable). In the second pattern, the input verb does not have stress
on the root initial syllable, but rather on a syllable further to the right. In this case, the
output form has primary stress on re-, while secondary stress is placed on the syllable that
bears stress in the input verb in my informant’s attempts at pronouncing the
ungrammatical forms. In other words, the secondary stress does not shift to its required
location (immediately following re-) (299):

(299) “*réunite (not réunite)
*réempl Oy (not réemploy)
*récommit (not récommit)

Whether or not any linguistic significance can be attached to attempted rendering by
informants of ungrammatical forms, the data in (299) suggest an analysis couched within
Optimality Theory (Prince and Smolensky 1993). In Optimality Theory, a grammar is
modeled by a set of ranked and violable constraints. Among an infinite set of candidate
outputs, the one that incurs the fewest violations of higher-ranking constraints is picked as
the actual output, even if it violates more lower-ranked constraints than competing
candidate forms. Handling ungrammaticality in this model is a bit of a challenge—it would
appear that Eval, the constraint system, will always pick a winner. Prince and Smolensky
1993 propose that there is a special candidate called the null parse. This candidate is
stipulated to violate no constraint except for a new one they propose, MPARSE, which no
other candidate violates. Now, ranking a phonological constraint C above MPARSE
amounts to declaring C to be inviolable: the null parse is better than any candidate that
violates C. If violation of C cannot be avoided, then the null parse emerges as the winner.
In other words, there is no grammatical output.
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For the English re-verb problem, the inviolable constraints responsible for
ungrammaticality are the ones that require the specia stress patterns of stress-shifted
nominals. Here, | will take an informal, convenient approach to constraint descriptions. It
should be kept in mind that whatever phonological analysis of the facts is favored, the
general points regarding the architecture of grammar will be intact.

The first inviolable constraint is one that Prince and Smolensky 1993 have
proposed, LEX=PR, which requires every output form to contain a foot. The second is an
alignment constraint (McCarthy and Prince 1993) that requires each output form to start
with a stressed syllable. The third one is a constraint requiring for there to be a secondary
stress (2nd Stress). The fourth constraint requires the secondary stress to be adjacent to
the primary stress. The constraints are summarized in (300):*°

(300) LEX=PR The output must have a primary stress

2ND STRESS  The output must have a secondary stress

ALIGN ALIGN(Word, L, Primary Stress, L)

PRIMARY Thefirst syllable of the output must bear the primary stress.

ALIGN ALIGN(Secondary Stress, L, Primary Stress, R)

SECONDARY  The secondary-stressed syllable must be adjacent to the primary-
stressed syllable.

Since none of these condgtraints is ever violated by the output of the stress-shifting
nominalization constraint, we may safely rank them all above MPARSE. Of course, talking
about the relative ranking of inviolable constraints is meaningless, since the only evidence
for ranking comes from conflict resolution, where the constraint that is violated by the
winning candidate is ranked lower. In the case of inviolable constraints, conflict gives rise
to ungrammaticality. No resolution is possible. Note therefore that Prince and
Smolensky’s innovation of MParse is nothing but a handy notation for declaring some
constraints to be inviolable. If the constraints in (300) were all the grammar had, then a
stress-shifted output would be possible for polysyllabic re-verbs (for example, *réunite
satisfies al the constraints in (300)). The fact that this is impossible suggests that there is
yet another inviolable constraint at work. This constraint prevents the input stressed
syllable to be destressed to allow the root initial syllable to bear secondary stress. Such a
constraint has been used by McCarthy (1995), who callsit HEAD-IDENT (301).

(301) HEAD-IDENT A syllable that is stressed in the input must be stressed in the
output as well.

55 Orgun and Sprouse (1996a,b) propose a more elegant analysis of this phenomenon: they argue that
re-verbs contain two phonological words, and that each phonological word must have initial stress.
Although this analysis is elegant, it does not extend to the general stress-shifted nominalization
construction that licenses, for example, adréss. The more direct analysis here handles all stress-
shifted nouns.
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In the tableau in (302), the constraints LEX=PR and ALIGN-PRIMARY are not shown, since
none of the candidates that violate them are of interest to us.

(302) 2ND STRESS | HEAD-IDENT 1 ALIGN-2ND | MPARSE
= rédo : :
rédo *1 i i
O I i %
2ND STRESS | HEAD-IDENT | ALIGN-2ND | MPARSE
rélinite : % :
réunite i i I
réunite *1 I I
= [ I I *

This account works well for re-verbs that have stress later than the second syllable. But
how about those that are stressed on the root initial syllable? For those, there is a
candidate that satisfies all the constraints we have so far. For example, révivify satisfies all
our congtraints. It seems that clash avoidance is at work in these cases. We might
therefore try adding * CLASH as another inviolable constraint to our grammar to rule out
these forms. However, this move will not work, since it will incorrectly rule out
grammatical stress-shifted nominalizations of disyllabic re-verbs (such as réfill), which
show that * CLASH must be ranked below MPARSE. Orgun and Sprouse (1996a,b) contend
that this is a genera problem with MPARSE—there are cases where violation of a
constraint known to be violable in the language could have led to a grammatical outpuit,
but such violation is nonetheless avoided and no grammatical output is possible.>® Their
proposal is to move al inviolable constraints to a new constraint system called CONTROL.
Grammatical output forms must satisfy two conditions: first, they have to be the optimal
output picked by EVAL, and, second, they must satisfy all constraints in CONTROL. For the
re-verb problem, it suffices to assign ALIGN-2ND to CONTROL, and rank *CLASH above
HEAD-IDENT. MPARSE is not used in this model. The winning outputs for the three input
forms redo, reunite, and revivify picked by EVAL are shown in (303) (the null parse is no
longer included in the candidate set):

(303)

EvAL

2ND STRESS

* CLASH

HEAD IDENT

&

rédo

*

rédo

*|

56 The problem posed to MParse by the English stress shifting nominalization construction is quite
similar to the problem posed by Turkish minimality in section 2.3. In both cases, repair would be
possible by violating a constraint known to be violable in the language. However, ungrammaticality
rather than repair is still the result.
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EvAL 2ND STRESS *CLASH HEAD IDENT
& réunite
rédnite *1 *
réunite *1 *
EvAL 2ND STRESS *CLASH HEAD IDENT
révivify *1
& révivify *
révivify *| *

These winners must be checked against the inviolable constraint component, CONTROL.
Thisisdonein (304):

(304) | CoNTROL ALIGN-2ND
v rédo
o< réunite *|
< révivify *

To sum up the discussion so far, stress-shifting nominalization applies productively to
verbs containing the prefix re-. Even though there are a large number of polysyllabic verbs
that do not undergo stress-shifting nominalization, this is for purely phonological reasons,
and therefore casts no doubt on the productivity of the construction.

5.5 Cophonological allomorphy

In this section, | have two goals. The first is to motivate the concept of cophonologies by
showing that there is a special type of allomorphy that | call cophonological allomorphy.
Most cases of alomorphy are such that the various alomorphs of a morpheme contribute
different phonological material. In cophonological alomorphy, the allomorphs have
exactly the same underlying phonological shape, but they trigger different
morphophonemic alternations, or impose different phonological constraints. My second
aim in this section is to show that there are cases of cophonological allomorphy in which
crucia reference to the lexical type of the input stem is needed. Some of these cases have
been (Japanese, section 5.5.1) or can be (Turkish, section 5.5.3) seen as counterexamples
to Bracket Erasure. | show that in these cases, just as in the English case, the correct
approach is to make reference to the lexical type, not to morph boundaries, because all
that is needed is to recognize the existence of a morpheme within the stem, but no
reference is ever made to the location of the morpheme.

5.5.1 Japanese deverbal noun accentuation

Japanese deverbal noun accentuation has been claimed to be a counterexample to Bracket
Erasure (Poser 1984). In this section, | show that reference to lexical types is al that is
needed to deal with the data, as it is necessary to identify compound verbs, but the
location of the compound boundary is never referred to. Furthermore, the data in this
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section cannot be handled by morphemic circumscription, and thus provide an empirical
argument in favor of Sign-Based Morphology.

| start with a description of accentuation of deverbal nouns formed out of
noncompound verbs. If the verb is accentless, so is the deverbal noun, as shown in (305):

(305) Accentlessverb (infinitive) Deverbal noun (no accent)
kari-ru ‘borrow’ kari
nagusam-u ‘be diverted by’ nagusami
utaga-u ‘doubt’ utagai

If the verb is accented, then so is the deverbal noun. However, the deverba noun bears a
final accent regardless of the location of the verb’s accent (306):

(306)  Accented verb (infinitive) Deverbal noun (fina accent)
haji’-ru  ‘beashamed’ haji’ ‘shame’
hira’k-u  ‘open’ hiraki’ ‘closet’

i'r-u ‘parch’ iri’

I now present a rough Optimality Theoretic analysis of this behavior. The anayss is
presented just for illustrative purposes. Even if a different analysis is adopted, the main
points of this section will remain valid.

We need some faithfulness constraints ruling out insertion and deletion of accents
(DEP-accent and MAX-accent, respectively), and requiring the accent to fall on the same
gyllable in the output as it does in the input (Acc-Loc). This last constraint can be seen as
a kind of “head-identity” constraint (McCarthy 1996a) which requires the correspondent
of an accented syllable to be accented, and the correspondent of an accentless syllable to
be accentless. We also need an alignment constraint that requires any accent in the output
to befinal. The constraints for deverbal noun formation are summarized in (307):

(307) MAXx-accent Every input accent must correspond to an output
accent.

DEeP-accent Every output accent must correspond to an input
accent.

Acc-Loc An accented input syllable must correspond to an

accented output syllable. An accentless input syllable
must correspond to an accentless output syllable.

ALIGN(accent, R, word, R)  The accent (if any) in the output must be final
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Of these congtraints, ALIGN and MAX must dominate Acc-Loc. No other ranking is
motivated by the data. The tableaux in (308) show how these constraints account for the
data (DEP is not shown in the tableaux; it is never violated):

(308) | /kari/ MAx-accent | ALIGN Acc-Loc
& kari :
fi’ril Max-accent ALIGN Acc-Loc
iri *| : g
1’ri : *
& iri’ : *k

I will refer to this particular constraint ranking as ¢, in constructions.
In contrast with what we have just seen, deverbal nouns formed out of compound
verbs are never accented, even when the compound verb itself is accented (309):

(309) Compound verb (infinitive) Deverba noun (no accent)
hiki-age’ru  ‘pull up’ hikiage
1i-a’u ‘quarrel’ ai
oki-kae’ru  ‘replace okikaeri

Poser argues that there is an accentuation rule that mentions the compound boundary in its
environment. This requires the compound boundary to be visible to the phonology, a
violation of Bracket Erasure. We would like to develop an alternative analysis to preserve
our strict approach to Bracket Erasure effects. Note that, quite independently of our
desire for arestrictive theory, there is good motivation to look for an aternative analysis.
arule that deletes an accent when there is a morpheme boundary anywhere in the form is
highly unnatural, and is inconsistent with any locality conditions that one might want to
impose on phonological rules (Poser 1982, Odden 1994).

The cophonology enforcing accent deletion will have a high-ranking constraint
NO-ACCENT. | show no tableaux to illustrate this cophonology, since it is very
straightforward: NO-ACCENT ranks higher than MAX, forcing any input accent to be
deleted. | will call this cophonology ¢-.

The solution | propose to Poser’s problem involves reference to lexical types. Any
grammar that has a compounding construction must have a node in the type hierarchy that
describes this construction. For example, the partial type hierarchy that Riehemann 1994
proposes for German includes the types compound and derived,>” as shown in the diagram
in (310):

57 The type derived is intended to include affixed forms as well as those derived by nonconcatenative
morphology such as zero derivation, reduplication, and truncation. There will be a subtype for each of
these kinds of derivation, of course.
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(310) stem

/\

| morphological structure]
complex smple adjective  verb

N

compound derived

The lexical type hierarchy for Japanese will also contain similar types. The type that we
need to refer to is compound verb, shown in (311) to inherit from the types compound and
verb:

(311) stem
|morphological structure]
complex smple adjective  verb

RN

compound derived

compound verb

The Japanese deverbal noun construction has two “aloconstructions” (I would have called
them alomorphs, but since we are not dealing with a morpheme, but rather a construction,
| use the term alloconstruction). The general construction is called deverbal noun. This
construction does not specify the phonological mapping. It has two subtypes, which are
the two aloconstructions. One of these alloconstructions applies to noncompound verbs
and subscribes to ¢;. The other aloconstruction, which applies to compound verbs
subscribesto ¢,, the accent deleting cophonology (312).

@12 emwr
de-noncompound-verba nouns de-compound-verbal nouns



2

kari iru hikiage liae

The description of the type deverbal noun is shownin (313):

(313) Ble noncompound-verbal noun ]
BY NSEM|CAT noun ]
[AHON o) O
|
erb []
[JYNSEM |cAT  verb ]
[RHON ]
The structure of de-compound-verba nounsis shown in (314)
(314) everbal noun
BY NSEM|CAT ~ noun
[AHON (1) O
|
ompound verb []
[JYNSEM |cAT verb ]
[RHON ]

We have seen that there is no Bracket Erasure problem in Japanese deverba noun
accentuation. All we need to refer to is the lexical type of the input verb. The lexical type
is available and needed for constructing the type hierarchy independently of Bracket
Erasure effects. No additional ad-hoc tools or mechanisms are necessary.

Note also that morphemic circumscription cannot deal with Japanese deverbal
noun accentuation. If we circumscribe a morpheme, we end up with a regular stem, which
should be subject to the usua accentuation rules. This is the wrong result. Thus, we have
seen that Sign-Based Morphology is not only more principled that morphemic
circumscription in that it makes less information available, it also possesses the required
descriptive flexibility that morphemic circumscription lacks.

5.5.2 Breton mutation

The second example of cophonological allomorphy comes from Breton, and involves the
definite article ar, which | will treat as a clitic. The data come from Press 1986 and Stump
1988. When ar is added to feminine singular or masculine plural human nouns, mutation
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applies. In al other cases, mutation does not apply. Example (315) shows the alternations
imposed by mutation.

(315) p t k b d g gw m

l l ! ! ! ! ! l
b d g \% z X W \%

In (316), we see lenition applying to feminine singular and masculine plural human nouns,
whilein (317), lenition fails to apply.

(316) & arvag ‘the boat (fem sg)’ (bag)
b) ar baotred ‘theboys (masc pl human)’ (paotred)
C) ar vrex ‘thearm (fem sg)’ (brex)
d) ar werenn ‘theglass (fem sg)’ (gwerenn)
(317) @& arbagu ‘the boats (fem pl)’ (bagu)
b) ar paotr ‘the boy (masc sg) (paotr)
C) ar penn ‘the head (masc pl non-hum)’ (penn)

In an SPE-like framework, lenition might be expressed as a morphologically conditioned
phonological rule, along the lines of (318):

EE E @Q [article] #
[I [I [I grninin
O 0- 0.0 s ;;23:?:%

(318)

Lo [ [k plurd
30 g

In a framework such as Sign-Based Morphology that uses cophonologies, we would like
to eliminate diacritic reference by specific phonological rules (or constraints) to
morphosyntactic and semantic features. Otherwise, we would have two distinct ways of
letting morphology influence phonology, an undesirable situation. It would be a more
parsimonious view to require all phonological constraints to be stated in terms of strictly
phonological information. The only way morphology can influence phonology is by
selecting a particular cophonology for a particular morphological construction.

The Breton problem does not pose any challenges to Bracket Erasure. Neither is

175



reference to lexical types crucial. The different allomorphs of the definite article clitic ar
need to refer to some morphosyntactic or semantic features of the stem they attach to. |
will not formulate a phonological analysis of mutation, since the issue is rather
complicated and not germane to the topic of thiswork (see Gahl 1995, Grijzenhout 1995).
In (319), | show one allomorph of ar, the one that applies to feminine singular nouns and
subscribes to the mutation cophonology, ¢ 1.

(319) [SYNSEM|CAT noun

U]
FHON 0:.(1.2) £

AT noun H
[BYNSEM|CAT article [ [SYNSEM %ENDER feminine
%,HON E 2 UMBER singular H

[AHON

The general, nonmutating alomorph is shown in (320):

] ]

(320) Other cases: lenition does not apply

[SYNSEM|CAT noun

U]
FHON o(1.2) 7

T

[SYNSEM|CAT article [ [SYNSEM|CAT noun [J

HON . HON .

As usual, we would need to set up two subtypes of the ar construction, each subscribing
to adifferent cophonology.

5.5.3 Turkish place name stress

In this section, we will see a case of cophonological alomorphy in nonconcatenative
morphology. The construction of interest forms place names out of any word in Turkish,
already discussed at some length in section 4.7.3, where | examined the implications of
Sezer stress for level ordering. In this section, we are interested in the choice between
Sezer and non-Sezer stress in place names. Stress is normally final in Turkish. However,
as Sezer (1981) has shown, place name formation imposes a distinct nonfinal stress
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pattern. As illustrated in (321), the final syllable is ignored, and stress falls on the
antepenultimate syllable if the penult is light and the antepenult is heavy. In all other cases,
stress falls on the penultimate syllable. Following Inkelas and Orgun 1995, | call this stress
pattern Sezer stress, after its discoverer.

(321) HAo istdn.bul, an.tdl.ja, hak’! k'd:.ri, ws.pdr.ta
ALo  dn.ka.ra, mér.dzi.mek’, bol’.va.din, mén.te.fe
LAo  e.dir.ne, ha.li.kdr.nas, ma.ldz.girt, ta.rdb.ja
LLo  a.dd.nq, fa.sélis, sy.méla

As | demonstrated in section 4.7.3, Sezer stress is not a static regularity in the Turkish
lexicon. Existing lexical entries (including morphologically complex ones) switch to the
Sezer pattern when they are used as place names.

| now present a summary of Inkelas's (1994) analysis of the Sezer stress pattern.
The main ingredients of the analysis are the following: a single trochaic foot is assigned at
the right edge of a Sezer stem. A higher-ranking constraint against a heavy syllable
followed by a stressed light syllable forces this foot to be placed one syllable to the left
when the penult is light and the antepenult is heavy. The constraint that requires al feet to
be trochaic is never violated, and will not be shown in the tableaux. Neither will LEX=PR,
the constraint requiring every stem to have a foot. The constraints that interest us are an
alignment constraint that requires the foot to be at the right edge, and the higher-ranking
CONTOUR constraint (* 0,,6,):

(322) LEX=PR All Sezer stems must have afoot
TROCHEE Feet are trochaic
ALIGN(Foot, R, Word, R) Al feet are at the right edge

* 0.0y A heavy syllable may not be followed by a stressed
light syllable

Ranking: * 0,0, » ALIGN(Foot, R, Word, R)

The tableau in (331) shows how this ranking accounts for Sezer stress:
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(323) | /kandil'l'i/ * 00 ALIGN

kdndilili *|

& kandilil’i

[Klesta:neliki/ * 0,6, ALIGN
kiésta:nellik! x|

& Kestd:nelik! *
Kesta:ndiiki *|

lankara/ * 0.6 ALIGN
ankdra *| T

@ dnkara

/bafaran/ * 0.6 ALIGN
bdfaran *|

& bafdran

| will refer to this cophonology as ¢s in constructions. The Sezer place name construction
is depicted in (324):

(324) @ezer place name
BYNSEM |cAT proper noun

[AHON os(1)) O
|

em []
YNSEM ~ synsem
gHON E

As noted by Sezer 1981b, Inkelas and Orgun 1996, there is a class of stress-neutral place
names that surface with default final word stress. Some are shown in (325):

(325) a) katf-mdz ‘ escape-neg.imperf’
bek/le-méz ‘wait-neg.imperf’
sojlie-méz ‘say-neg.imperf. (=doesn’t say)’
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b) wfwk-ldr ‘light-pl’

sofu-ldr ‘pious-pl’

javaf-ldar ‘slow-pl (=slow ones)’

kuf-tfu-ldr ‘bird-profession-pl (=bird keepers)’
C) kork-maz-ldr ‘fear-neg.imperf-pl’

dur-muf-ldr ‘stop-past-pl (=they have stopped)’

The generalization that Sezer notesisthat all place names formed out of words that end in
the negative imperfective (325a), noun plural (325b), or plural subject agreement (325c)
suffixes are always stress neutral. Thus, we have a cophonological allomorph of the place
name construction, which | will call nonSezer place name, and which subscribesto ¢,, the
stress-neutral cophonology. One subtype of this construction, the one that applies to plural
nouns, is shown in (326):

(326) monSezer place name
BYNSEM |cAT proper noun
[HON ¢=((1) []
|
oun D
|jYNSEM|NUM plural ]
[RHON ]

| have formulated the nonSezer place name construction to refer to the feature
SYNSEM|NUM plural rather than the lexical type plural noun (that is, refer to the class of
nouns that have the plural morpheme as the outermost morpheme in their constituent
structure), because plural nouns that have further suffixes following the plural aso form
stress-neutral place names (I have not found any real place names that shows this; the data
in (327) reflect my own judgments of made up names):

(327) word used as place name
kuftfu-lar-d ‘bird-agt-pl-dat’ kuftfu-lar-d
sofu-lar-ddn ‘pious-pl-abl’ sofu-lar-ddn

The part of the lexical type hierarchy that includes place namesis shown in (328):
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(328) place names

Sezer place names nonSezer place names
istdnbul bébek!  sofuldr bekil'emez

There is one neutral-stressed monomorphemic place name reported by Sezer 1981b:
anadolt. We can handle this in our type hierarchy by listing anadoll as a subtype of
nonSezer place names.

In this section, we have seen that cophonological allomorphy is applicable to
nonconcatenative morphology. Place name formation, a regular morphological process in
Turkish, has two cophonological allomorphs, one that assigns Sezer stress, and one that is
stress-neutral. Reference to lexical types was not necessary to deal with the
cophonological allomorphy of place name formation. However, the type hierarchy was
useful in handling a positive exception to the stress-neutral allomorph, namely Anadolu, a
place name that does not meet the morphosyntactic criteria for the stress-neutral
allomorph, but nonethelessis subject toit.

5.5.4 Ulwa possessives

The example in this section involves a morpheme that is infixed into some roots and
suffixed to others. The example comes from Ulwa, previously described and analyzed by
Sezer 1981b, Bromberger and Halle 1989, Hale and Blanco 1989, McCarthy and Prince
1995. The possessive morpheme, underlined in (329), is infixed into most roots:

(329) swanak swakanak ‘root’
kululuk kulukaluk ‘woodpecker’
ana:laka ana:kala:ka ‘chin’
arakbus arakkabus ‘gun’
karasmak karaskamak ‘knee’

| present arough analysis of Ulwa infixation in McCarthy and Prince's (1993) Generalized
Alignment framework (see McCarthy and Prince 1993 for a detailed discussion).
Following McCarthy, | assume two alignment constraints, one that requires ka to be a
prefix (that is, aligned at the left edge), and another, higher-ranking one that requires ka to
follow afoot.”®

58 It is aso possible to assume a constraint requiring ka to be suffix, and another that requires it to
immediately follow a foot. Then, assuming only one foot at the left edge of each word is formed, the
same infixation pattern follows. The choice of analysis will depend on which foot assignment is
motivated in Ulwa based on independent factors. | do not know of evidence pointing either way.
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(330) ALIGN(ka, L, Word, L) ka must be at the left edge
ALIGN(ka, L, Foot, R) ka must follow afoot

Ranking: ALIGN-FT » ALIGN-L

The tableau in (331) shows how these constraints derive infixation (ALIGN-L violations are
measured in terms of syllables, though as McCarthy and Prince (1993) point out, it does
not matter what measure is used; all we need is to be able to compare violations by pairs
of candidates. Notice also that | have assumed iambic feet, but nothing depends on this
assumption either, as long as every word starts with a disyllabic foot). | will refer to the
ranking in (331) as ¢;.

(331) | /ka-ana:la:ka/ ALIGN-FT ALIGN-L
kaana:laka *1
& ana:kala:ka *
ana:la:kaka *xk|

Although the possessive morpheme is normally an infix, there is a lexically arbitrary class
of nouns that take the possessive morpheme as a simple suffix (332):

(332) gobament gobament-ka ‘government’
abana abana-ka ‘dance’
bassirih bassrih-ka ‘“falcon’
ispirin ispirin-ka ‘elbow’

I will call the cophonology for this suffixing allomorph ¢,. If it is considered important
that ¢, and ¢, should be minimally distinct, ¢, may be formulated smply by adding a
higher-ranking morpheme integrity (Spencer 1994) constraint that prevents infixation.
Suffixation is then forced by ALIGN-FT.”® Since the classes of lexical items that take the
infixing versus suffixing alomorphs of the possessive morpheme are arbitrary, we must
posit two inflectional classes in our lexical type hierarchy. | will simply label these class 1
and class 2. Each noun root belongs to one of these two classes. The two subtypes of the
possessive congtruction specify these two classes as the type of their morphological
daughter. These two constructions are shown in (333):

59 Assuming exhaustive footing.
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(333) Infixing allomorph Suffixing alomorph

lass 1 possessed noun ] lass 2 possessed noun ]
BY NSEM|CAT noun ] BY NSEM|CAT noun ]
[RHON 0:(1], ka)[] [RHON 02((1], ka)[]
| |
lass 1 noun lass 2 noun
BY NSEM|CAT noun ] BY NSEM|CAT noun ]
[AHoN O [AHoN O

In this section, | have shown how reference to lexica types solves some long-standing
Bracket Erasure problems. Sign-Based Morphology’s account of these phenomena is
superior to past proposals to abandon Bracket Erasure (Poser 1984, Hammond 1991),
because it makes just the right amount of information about internal morphological
information available to the grammar. Abandoning Bracket Erasure would make too much
information available. In particular, Sign-Based Morphology allows access to the identity
of the outermost morphological construction (in terms of constituent structure) in a form,
but not the location of the morphological boundaries associated with that construction. |
have also motivated cophonological allomorphy, that is, alomorphy in which the
allomorphs have identical underlying forms, and differ solely in terms of the
morphophonemic aternations they trigger. We have seen cases of reference to lexical type
without cophonological alomorphy (English, section 5.3), cophonological alomorphy
without reference to lexical types (Breton, section 5.5.2 and Turkish, section 5.5.3), and a
case of cophonological alomorphy sensitive to lexical types (Japanese, section 5.5.1).

5.6 Cycliceffectsin Cibemba

In this section, | consider apparent cyclic phonology and “interfixation” in Cibemba
(Hyman 1994) from the perspective of Sign-Based Morphology's strict predictions
regarding Bracket Erasure effects. The analysis will utilize analytical tools motivated in the
preceding sections, namely, cophonological allomorphy and reference to lexical types.

5.6.1 Data

The basic phonological alternation we are concerned with is mutation of consonants by the
causative suffix, which Hyman symbolizes as /i/.%° Before this suffix, labials change to [f]
and nonlabials change to [s] (334). Nasals do not undergo mutation.

60 The causative suffix contains the reflex of the proto-Bantu superclosed vowe [i], which has been
phonetically neutralized with regular [i] in Cibemba.
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(334) Verbroot Causative

-le:p- ‘belong’ -le:f-|- ‘lengthen’

-up- ‘marry’ -uf-j- ‘marry off’

-lub- ‘be lost’ -luf-i- ‘lose’

-lob- ‘be extinct’ -lof-i- ‘exterminate’

-fiit- ‘be dark’ -fiis-| ‘darken’

-6nd- ‘bedim’ -Ons-|- ‘make dim’

-buik- ‘get up’ -buis-j- ‘get (someone) up’
-ling- ‘hunt’ -10ns-i- ‘make hunt’

As Hyman shows, when the causative and applicative suffixes are both present in a stem,
mutation overapplies. Both the root-final consonant and the [l] of the applicative -il
undergo mutation, although only the latter isfollowed by [{] in the surface form (335):

(335) Applicative Applicative-causative

-le:p-el- ‘belong for~at’ -le:f-es-j-

-up-il- ‘marry for~at’ -uf-is-|-

-lub-il- ‘be lost for~at’ -luf-is-j-

-lob-el- ‘be extinct for~at’ -lof-es-i-

-fiit-il- ‘be dark for~at’ -fiis-is-i-

-6nd-el- ‘be dim for~at’ -6ns-es-|-

-lil-1l- ‘cry for~at’ -lis-1s-|-

-bu:k-il- ‘get up for~at’ -buis-is-|-

-ling-il- “hunt for~at’ -lins-is-|-

It might be thought that mutation applies iteratively from right to left (that is, involves
unbounded spreading of a feature [+9]) in (335). Hyman presents the following set of data
show that this analysis is not viable. The data in (336) show that mutation only applies to
root-final consonants, but never spreads into a root:

(336) a) -kdlip- ‘be painful’ -kdlif-- ‘cause pain’
*-sdgf-i-
b) -polopo:k- ‘crackle -polopois-j-  ‘make crackle
*-sosofo:s-|-
c) -pemeke:s- ‘pant’ -pemeke:s-[-  ‘make pant’

*-pemese:s-j-
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Likewise, the data in (337) show that mutation does not spread across the intransitive
reversive suffix - uk, although this suffix itself undergoes mutation:

(337) Verb Intransitive reversive Intransitive reversive - causative
-kak- -kak-uk- -kak-us-j- ‘tie
*-kas-us-|-
-ang- -ang-uk- -ang-us-[- ‘fed light’
*-ans-us-i-
-sup- -sup-uk- -sup-us-j-  ‘belively’
*-suf-us-i-

We have to conclude that mutation is local, affecting only the consonant that immediately
precedes the superclosed vowel [j]. How then do we account for the double mutation in
(335)?

5.6.2 Hyman’scyclic analysis

Hyman (1994) proposes an analysis of double mutation in Cibemba that uses Hammond's
(1991) mechanism of morphemic circumscription. In his analysis, the causative suffix is
attached first to the root, and causes mutation of the root-final consonant. When the
applicative suffix is attached, the causative morph is detached by morphemic
circumscription. The applicative then attaches to the root. Finaly, the causative is attached
back to the stem which now ends in the applicative suffix, and causes the final consonant
of this suffix to mutate. This analysisis illustrated with an example in (338). Note that the
order of attachment of these suffixesin Hyman's analysis agrees with their scope relation.

(338) UR Root le:p
1st cycle Affixation [[le:p] i]
Mutation le:f]-
2nd cycle Morphemic circumscription [le:f] <>
Affixation [ [le:f] il ] <j>
Mutation le:fesj-

This analysis requires identifying and detaching the vowel [i] as the causative morph
within the stem’s phonological material. This is an obvious violation of Bracket Erasure.
In the next section, | will develop an aternative analysis of the data that does not require
this relaxation of Bracket Erasure, and is, | will suggest, more elegant in that it makes use
of crosslinguistically motivated properties of infixation.
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5.6.3 Analysis based on cophonological allomor phy

In order to carry out Hyman's analysis based on morphemic circumscription, a stem needs
to be identified as containing the causative suffix. We know that in Sign-Based
Morphology such identification can be performed by referring to the lexical type causative
verb stem, shown in the type hierarchy in (339):

(339) verb stems

/\

simple verb stems suffixed verb stems

T

causative verb stems  applicative verb stems

le:p le:fi le:pel

In Hyman's analysis, identification of the verb stem as a causative one is done by
detaching the rightmost morph and identifying it as the causative morph. The applicative is
then suffixed to the remaining part of the stem (this is an example of negative morphemic
circumscription in Hammond's terminology). We have just seen that in Sign-Based
Morphology, a causative verb stem can be identified without detaching any morphs, by
simply referring to the lexical type of the stem. Having identified the stem as causative, is
it also possible to place the applicative suffix in the right location, that is, inside the final [|
] without making reference to internal morph boundaries?

| claim that the applicative suffix has two cophonological allomorphs. One is an
infix, and is added to causative verb stems.®* The other is a simple suffix, and is added to
other verb stems. This analysis takes advantage of the fact that the location of infixes tends
to be predictable crosdinguistically on the basis of phonological wellformedness
considerations, as shown by McCarthy and Prince 1993, McCarthy and Prince 1994a,
McCarthy and Prince 1994b, McCarthy and Prince 1995. As McCarthy and Prince show,
infixes are placed so as to avoid dispreferred syllable types (onsetless syllables and closed
gyllables). In the Cibemba case, infixing the applicative -7/ inside the vowel [|] avoids

creating an onsetless syllable, or creating a long vowel by fusing the causative [|] with the
[i] of the applicative [il].** Following McCarthy and Prince, | formulate an analysis of

applicative infixation in the Generalized Alignment framework. An alignment constraint
requires the applicative -7/ to be a suffix. A higher-ranking syllable structure constraint

forces - 7/to be infixed. The constraints are shown in (340):

61 AsHyman shows, the same infixing allomorph is used with intensive stems as well, and the analysis
presented here extends readily to those forms.

62 This would be the expected outcome if the applicative were to be added as a smple suffix, as vowel-
vowel sequences undergo fusion creating along vowel elsewhere in Cibemba.
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(340) ALIGN(7/, R, stem, R) Suffix -1/

ONSET All syllables must have onsets
NLV No long vowel
Ranking: ONSET, NLV » ALIGN

The tableau in (341) shows how this ranking accomplishes infixation (vowel height
harmony applies to the applicative suffix, but the constraint responsible for that is omitted
sinceit is not relevant to the discussion):

(341) | /lufj - il/ ONSET 1 NLV ALIGN
luf.il *| i
Tufizl T
=  Jufis | *

I will call this infixing constraint ranking ¢1. The other cophonological allomorph has a
suffixing cophonology, which I will cal ¢,, which can be modeled simply by ranking
ALIGN above al conflicting phonotactic constraints. The two cophonological allomorphs
are depicted in (342):

(342) Infixing alomorph of applicative: General applicative (suffixation)
plicative verb plicative verb []
BY NSEM|CAT verb 0§ NSEM|CAT verb ]
[RHON 0:(1], i) [] [BHoN 01, i ]
| |
ausative verb erb ]
BYNSEM |cAT  verb ] BYNSEM |cAT  verb ]
[AHoN O [AHoN O
The part of the lexical type hierarchy that pertains to applicative verbsis shown in (343):
(343) applicative verbs
applicatives of noncausative verbs applicatives of causative verbs
lubil lufisj
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In (344), |1 show an example constituent structure illustrating the infixation of the
applicative -7/ into a causative stem:

(344) aus-appl verb
AT verb
Y NSEM %EM ‘lose for’
HON lubisj

ausative verb
E AT verb

Y NSEM osg
]ufg
[yerb .
fflx ffix
[SYNSEM gEM ‘belost’ % HON! @HON il
[AHON  [ub

For comparison, | show a form containing the simple suffixing alomorph of the
applicative in (345). In this example, the linear order of the morphs reflects their scope
relations and their hierarchical positions in the constituent structure. As expected,
mutation only applies once, to the [K] of the intransitive reversive:
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(345) plicative verb
AT verb
EYNSEM ‘ cause to become

@EM untied’
G—(ON kakusj

erb
U AT verb

]
[JYNSEM %EM ‘become untied’ % [
[ BHON kakuk []

Uerb ] _ _
[JYNSEM %?T }/(_arp % ] frix fhix .

M ‘tie HON 1k HON /
[ BHON kak []

In this section, we have seen that Cibemba double mutation, a phenomenon previously
analyzed by Hyman by using morphemic circumscription, can be handled in Sign-Based
Morphology without violating Bracket Erasure. The reanalysis uses only independently
motivated tools, namely reference to lexical types and cophonological allomorphy. |
furthermore claim that this analysis is superior to one using morphemic circumscription in
that it relates the placement of the “interfixing” alomorph of the causative to
crosslinguistic properties of infixes, namely, to the fact that infixes are placed so as to
optimize syllable structure (McCarthy and Prince 1993, McCarthy and Prince 1994a,
McCarthy and Prince 1994b, McCarthy and Prince 1995 use this same reasoning to argue
that their new, alignment-based approach to infixation is superior to the old prosodic
circumscription approach of McCarthy and Prince 1986, McCarthy and Prince 1990).

5.7 Conclusions

| have argued in this chapter that a stricter approach to Bracket Erasure effects is possible
in Sign-Based Morphology than previoudly thought. In particular, 1 have shown that
reference to lexical types handles phenomena previously thought to be counterexamples to
Bracket Erasure. | have argued that this approach is superior to approaches such as
Hammond'’ s (1991) morphemic circumscription. Approaches such as Hammond' s make all
internal morphological boundary information available to the phonology. However, | have
shown that apparent counterexamples to Bracket Erasure all require reference to the fact
that a certain morpheme is present in a stem, but never to the location of the morpheme
within that stem. This new generalization escaped detection in old theories in which the
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only way the grammar could access morphological structure was through labeled brackets,
which also marked morph boundaries within phonological strings. Sign-Based
Morphology, by contrast, marks no morphological breakdown information within
phonological strings, this task being taken over completely by the constituent structure
skeleton. This architecture allowed an important generalization, previously overlooked, to
emerge: the identity but not the location of the outermost morpheme (in terms of
constituent structure) in a stem is accessible to the grammar.
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