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ABSTRACT
TRANSDERIVATIONAL IDENTITY
SEPTEMBER 1997
LAURA BENUA, B.A., HAMPSHIRE COLLEGE
Ph.D., UNIVERSITY OF MASSACHUSETTS
Directed by: Professor John J. McCarthy

This dissertation develops the hypothesis that morphologically-related words are
required to be phonologically identical by ranked and violable constraints. Pairs of surface
forms are linked by a transderivational or output-to-output (OO) correspondence relation.
Through ranking, constraints on the OO-correspondence relation may force a derived word
to deviate from the canonical surface patterns of the language in order to be more like its
output base. Thistheory obviates the traditional analysis that deviant phonology in complex
words isthe product of cyclic derivation. Given transderivationd relations, cyclic effects are
produced by constraint interaction in nonprocedural Optimality Theory.

Cyclic effects are better understood as misapplication identity effects, smilar to the
over- and underapplication phenomena observed in reduplicated words. Phonological
processes may overgpply (take place where they are not properly conditioned) or
underapply (fail to apply where properly conditioned) to achieve surface identity of
paradigmaticaly-related words. Constraints that demand identity in paradigms interact
directly with phonological markedness constraints and input-output faithfulness
requirements.  When OO-correspondence constraints take precedence, phonology
misapplies.

Three case studies are presented.  The Austronesian language Sundanese shows an
overapplication pattern, and Tiberian Hebrew demonstrates underapplication identity effects.
In both cases, paradigmatic identity is achieved at the cost of greater markedness in surface

forms. Both of these languages also show that paradigmatic identity is sacrificed when it




would produce too marked a structure, providing support for the clam that OO-
correspondence congtraints are ranked in afixed, monostratal grammar.

The study of English paradigms presents atheory of phonological classhood. Two
arbitrarily-defined classes of affixed words participate in different transderivational identity
effects. Each affix class triggers a distinct OO-correspondence relation governed by its
own set of faithfulness constraints. All class-specific phonological behavior follows from
the ranking of the two sets of OO-correspondence constraints.

In this tranderivationa theory, phonology is sensitive to morphology because
phonologica faithfulness relations hold over paradigmatically-related words. There are no
cyclesor levels of derivation. Complex words, like simplex words, are derived in a pardlel

grammar, without any intermediate stages.
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CHAPTER 1
PHONOLOGICAL RELATIONS BETWEEN WORDS

11  Introduction and Overview

Morphologically-related words tend to be phonologically similar. In some cases
related words are similar just because they share a morpheme and are generated from the
same underlying form. For example, cat and cats, which are related by plura affixation, are
phonologically identical (to the extent that they are) because both contain the root with the
underlying representation /kadt/, and both are derived by the English grammar.

In other cases, phonological similaritiesin related words cannot be explained simply
by appedl to a shared underlying form, because achieving identity entails violating regular
phonotactic patterns of the language. The morphologica difference between two words —
eg., the presence or absence of an affix — makes it so that a phonologica aternation is
expected in one word but not in the other. Nevertheless, the two words are identical in some
rlevant part; one word mimics the other, and thereby violates an otherwise true
generalization about the language. Put differently, a phonological process observed in the
language at large MISAPPLIES so that related forms are more dike in segmental or featural
content or in prosodic organization. The phonological process may OVERAPPLY (take place
where it is not conditioned) or UNDERAPPLY (fail to occur where it is conditioned) to
increase identity of related words.!

Consider an example of identity-driven misapplication in English phonology.
Certain consonant clusters are not permitted to surface tautosyllabically, as shown by
condemn, thumb and sign. That these words end in clusters in underlying form is
demonstrated by related words like condemnation, Thumbelina and signature, where the
unpredictable clusters surface in a heterosyllabic parse. In acertain set of suffixed words,

cluster smplification applies where it is not expected to: in condemning, thumbing and

1 The terms under- and overapplication come from Wilbur (1973), who analyzes similar patterns in
reduplicated words (see §2.4 below).
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signer, one of the root-final consonants is logt, even though both consonants could surface
in aheterosyllabic parse. This overapplication of cluster simplification increases identity of
morphologically-related words; deleting a consonant from both words makes pairs like
condemn condemning, thumb thumbing and sign signer more alike. 2

A second English example involves stress.  Certain complex words, such as
origindlity or aristocratic, bear stress on the second syllable, even though stress is not
expected in that position. In simplex words of similar shape (three light syllables before the
main stress), secondary stress appears on the first syllable of the word: Lollapal6oza,
Tatamagduchee, abracadabra. The expected leftward alignment of secondary stress
underappliesin originality and aristocratic, and the peninitial vowel bears stress. This non-
canonica stress placement is driven by identity considerations: origindlity bears stress on
its second vowel because the corresponding vowe bears stress in the related base original.
By failing to conform to the regular secondary stress pattern, originélity resembles original
in prosodic structure.

These misapplication identity effects cannot be attributed to a shared underlying
representation because they involve mimicry of DERIVED phonological properties. In the
cluster smplification case, the suffixed word signer copies a predictable property of its base
sign: the deletion of a consonant. Clearly, the fact that both sign and signer are generated
from the UR /saygn/ does not explain the surface smilarity of the two words. If the
suffixed word signer were merely generated from the UR /saygn + ar/, there would be no
account of itsloss of the /g/, since clusters are simplified only if they must be tautosyllabic.3

In fact, the overapplication of deletion in signer suggests that this word is not "generated

2 Not al pairs of related words achieve the same degree of identity. In condemn  condemnation, normal
application of cluster simplification makes the pair non-identical. | arguein 85 that the distinction between
class 1 and class 2 affixation in English correlates with the degree of phonological identity observed in
each type of paradigm.

31t might be proposed that sign and signer are derived by distinct subgrammars of English, so that
signer is subject to principles that simplify heterosyllabic clusters, while sign and signature show only
tautosyllabic consonant deletion. This subgrammar notion has been exploited in serial-derivationa theories
like Lexical Phonology and serialist Optimality Theory. | will argue explicitly against subgrammar theory,
showing that it is highly stipulative and leads to significant loss of generaization.
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from" the UR /saygn/ at all, but from the surface word sign, which shows predictable loss
of the underlying /g/.

The stress case similarly suggests a phonological relation between two derived
words. English stressis (by and large) predictable, and predictable properties are assigned
by the grammar, rather than attributed to underlying representation. The foot structure of
original and origindlity therefore cannot come from the underlying root these words have
in common — indeed, initid stress on érigin shows that the underlying foot structure in
fortjin/, if any, is not respected by the English grammar. Non-canonical peninitial stress on
origindlity is induced not by the UR, but by the related word original (in which stress
accords with canonical English patterns). To emphasize: it is the surface form of original,
where predictable stress feet appear, that influences secondary stress placement in
originality.

This dissertation develops a theory of phonologica relations between words.
Misapplication patterns are studied to show that identity of morphologically-related words
is enforced directly by the phonologica grammar. Constraints defined over
transderivational  (output-to-output or OO) correspondence relations state identity
requirements on pairs of words, or PARADIGMS, constructed by morphologica derivation
(eg., cat cats, origin original, sign signer). As primitive elements of the grammear,
the paradigmetic identity constraints interact directly with constraints that impose
phonotactic patterns. When paradigmatic identity takes precedence, canonical patterns are
disobeyed to achieve identity of related words.

This proposa is an extension of the Correspondence Theory of faithfulness
(McCarthy & Prince, 1995) in Optimality Theory (Prince & Smolensky, 1993). The
leading idea of Correspondence Theory is thet all types of grammatica faithfulness are
regulated in the same way, by ranked and violable constraints on correspondence relations.
Corresponding strings can stand in various types of relations. they may be related as

underlying and surface form (input and output) or as a reduplicant and its base or, as argued
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here, as a pair of output words. In each type of relation, identity is enforced by a set of
faithfulness constraints. Thus multiple sets of faithfulness constraints, proper to different
types of linguistic relations, coexist in the grammar, interacting with one another and with
the hierarchy of phonological markedness constraints (see §1.2 and §1.3 below on
Optimality and Correspondence Theory).

My centrad clam is that identity of words in paradigms is required by the
phonological grammear, in the same way that the grammar demands identity in input-output
or base-reduplicant pairs: by violable constraints on a correspondence relation. When OO-
Identity congtraints on a transderivational (output-output) relation take precedence over
markedness requirements or faithfulness to the underlying form, phonological processes
misapply. When OO-Identity constraints are dominated, phonology applies as expected,
and identity of paradigmatically-related words is sacrificed.

One of the results of this proposal, which | dub Transderivational Correspondence
Theory (TCT), isthat it eliminates intermediate stages in word formation, and supports the
strong clam of paraleism in an Optimality grammar (Prince & Smolensky, 1993). In
TCT, the unit of evauation is a paradigm, and the paradigmaticaly-related words are
available to the phonology at the sametime. Thisisadeparture from the traditional analysis
of over- and underapplication patterns as the product of CYCLIC DERIVATION, in which one
word is an intermediate stage in the derivation of the other. The idea is that phonological
rules apply in cycles, to successively larger morphological constituents of a complex word
(Chomsky & Halle, 1968), and rules can appear to be improperly conditioned (overapplied)
or unexpectedly blocked (underapplied) at the end of thefinal cycle. Inthecyclic derivation
of origindlity, stress rules apply to the constituent original before they apply again to the
full word, and the stress assigned to the antepenultimate syllable of original is preserved by

the rules of the later cycle4 There is, therefore, no need for a rule that places peninitia

4 Later cycles do not always preserve the output of earlier cycles; for example, the stress assigned on the
6rigin cycleis not preserved in original.
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stress on origindlity, which is good, because the English stress rules would assign initia
stress to this word (cf. Lollapal6oza). Instead, the peninitid stress on origindlity is a
residue of the (regular) stress on original. Thus, the fact that originality escapes initia
secondary stressis simply a by-product of the serial derivation of thisword.>

Transderivationa relations are not incompatible with seridism, but both produce the
same result — identity of related words — so it makes sense to diminate one in favor of the
other. | argue throughout this thesis that the constraint-based transderivational system
improves on seria analyses, both conceptually and empiricaly. One argument is that the
transderivational analysis goes straight to the heart of the matter, and focuses directly on
identity of morphologicaly-related words. There is nothing epiphenomena about identity
in paradigms; it is enforced by principles of grammar.

| will also arguethat TCT is less stipulative than cyclic theory. For example, it has
been noticed since the introduction of the cycle, that cycles of rules apply only to full words,
and not to smaller morphological constituents (Brame, 1974; Kiparsky, 1982a; Inkelas,
1989). "Cyclic effects' occur only in words that are derived from another word, and not in
words built by affixation to a bound root (such as eectric, conceive, impeach). Serial
theories require some extra stipulation to prevent rules from cycling on bound roots;
familiar proposals include the (Revised) Alternation Condition (Kiparsky 1968) and the
Strict Cycle Condition (Kean, 1974; Mascar6, 1976; Kiparsky, 1982a; Cole, 1995). In
TCT, the fact that bound roots are not cyclic domains follows from the basic premises of the
theory. Cyclic effects are misapplication identity effects, in which a complex word mimics
its output base (as demanded by high-ranking OO-correspondence constraints). Since a
word built from a bound root has no output base (*electr, *ceive, *peach), it can never

show misapplication or "cyclic" effects.6

5 In addition, the rule that assigns word-initial secondary stress has to be "turned off" before the class of
words like originality is derived.

Another restriction on cyclic rule application, known as the Strong Domain Hypothesis (Borowsky,
1986 citing unpublished work by Kiparsky), holds that rules can be "turned off" but not "turned on" in the
course of aderivation. SDH effects also fall out naturally in the TCT framework, from general principles of
constraint ranking (see §5.7).
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Another argument that will receive some attention in following chapters is that TCT
istypologicaly more restrictive than cyclic theory. Because al words are evauated against
the same hierarchy of constraints, the paralel theory putsa limit on how deviant the deviant
phonology of complex words can be. The non-canonical surface patterns observed in
paradigms and the canonica patterns of the language are generated by the same grammar.
All words are evaluated against the same fixed ranking, so they are restricted in the ways
they can differ. Serid theories, in contrast, leave open the possibility that cycles or levels of
derivation differ in any or dl ways, and can produce wildly various surface patterns in
different classes of words, including patterns that are unlikely to be attested in natural
language. These and other arguments against the seria or cyclic approach are set out in
more detail in following chapters.

The transderivationa aternative to cyclic theory is not new. In the generative
framework,” Harris (1973) argues for a paradigm-based analysis of certan Spanish
phenomena, Hock (1973) proposes a theory of synchronic analogy in an anaysis of
Sanskrit forms, and Chung (1983) presents a transderivationa analysis of stress and
segmental phonology in Chamorro. Hooper/Bybee's (1976, 1985) theory of lexica
networks is similar in spirit, as is Leben & Robinson's (1977) theory of Upside Down
Phonology. There are aso connections between transderivational theory and Aronoff's
(1976) word-based morphology, in that the word unit plays a prominent role in both
frameworks. More recently, Burzio (1994 et. seq.) articulates a theory of anti-allomorphy
effects which foreshadows many of the ideas presented in this dissertation.

With the development of Optimality Theory (OT) and its notion of pardlel
derivation, and particularly since the Correspondence Theory of faithfulness was introduced,
the transderivational approach to word formation has recelved a good deal of atention.

Transderivationa analyses have been offered by Benua (1995), McCarthy (1995), It6,

7 The structuralist Word-and-Paradigm tradition of morphophonological analysis is clearly related to
transderivationalist ideas, and there are also obvious connections between synchronic transderivational
theories and the notion of analogy in language change (see Hock (1973) for discussion).

-6-




Kitigawa & Mester (1995), Kraska-Szlenk (1995), Kenstowicz (1996, 1997), Kager (1995),
Buckley (1995), Verhijde (in prep.), Flemming (1995), Wilson (1996), Steriade (1996),
Archangeli (1996), Crosswhite (1996); Levy (1997ab), and Bakovic (1997), among others.8

The transderivational model proposed in thisthesisislaid outin 82. In brief, | clam
that morphological derivation (affixation, truncation, ablaut, etc.) is mirrored by a
phonologica faithfulness relation between the derived output and an output base. Each

output is aso related to an input or underlying form, asin (1).

(0] Transderivationa Relations
OO-correspondence
[ked] 2> [kets]
|0-correspondence P N 10-correspondence
Ikea/ Jkedt + &/

OO-correspondence relations link words two a a time, in SUBPARADIGMS.  |dentity
congtraints on the OO-correspondence relation compete with 10-correspondence
constraints and markedness congtraintsin afully parallel derivation of paradigms.

The TCT proposds are developed in three case studies, which are previewed briefly
in (2). In each case, phonology misappliesto achieve identity of arelated pair of words.
2 Case Studies

83 Sundanese (Robins 1957; Cohn 1990) Progressive nasad assimilation
overgpplies in infixed plurals: [n-adl-idr] 'seek (pl). Ora consonants are
expected to block nasal spread (compare [piiliat] 'stretch’ ), but the ord
consonant of the plural infix fails to do so. The root vowels in the plural word
[n-al-iar] are nasal because the corresponding vowels in the related singular
base [yiar] are predictably nasdized by progressive harmony. Other affixed
words show normal application of nasal harmony: [gade  g-um-3de] ‘biglbe
conceited. Thus not al affixation paradigms are identicd in vocalic nasdlity;
affixed words mimic their bases' vowels, except when this would put an ora
vowe in a post-nasal context. This context-sensitive overapplication pattern
shows that OO-ldentity and |O-Faith constraints are ranked in a fixed
markedness hierarchy.

84 Tiberian Hebrew (Prince, 1975) Epenthesis and post-vocdic spirantization
underapply in certain morphologically truncated words, producing complex
syllable margins [yisb] 'let him take captive' and post-vocalic stops [Samafat] 'you
(f.sg) heard. Epenthesis and spirantization underapply because they are not

8  Seealso Orgun's (1995, 1997) declarative theory of cyclicity effects, and Raffelsiefen's (1992, 1993)
nonconfigurational model of base recognition.
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conditioned in the related base words [yiSbe] 'take captive, [SamaS¥ti] 'l heard.
Other truncated words show identity-disrupting normal application of epenthesis
and spirantization [yixtof koO0f] ‘writewritel. Thus mis-application is
sensitive to morphological category; phonology underapplies in jussives, and
applies normally in imperatives. | propose that the two classes of truncation
show different surface patterns because they are subcategorized by distinct OO-
correspondence relations.

85 English (Chomsky & Halle, 1968; Kiparsky 1982; Borowsky 1986, among
others) Two classes of affixed words exhibit different misspplication effects.
Words with class 1 affixes show identity-driven misapplication of secondary
stress footing [original  origindlity], while words with class 2 affixes show
misapplication of main stress [6bvious  Gbviousness| as well as a variety of
segmental processes, including word-final cluster simplification [dam<n>
dam<n>ing]. Developing the theory of phonological classhood introduced in
84, | propose that the two arbitrarily-defined classes of English affixes are
subcategorized by distinct OO-correspondence relations. | argue that affix
classes are defined solely in terms of these misapplication identity effects.
The case studies show that all types of phonology can misapply —aderived word can mimic
its base in festures (nasdization in Sundanese), segmentism (epenthesis in Tiberian
Hebrew) or prosodic structure (English stress footing). The misapplying dternations can
be contrastive (English cluster simplification) or alophonic (Hebrew spirantization). Also,
misapplication identity effects occur in paradigms constructed by any type of morphological
derivation; the languages analyzed here illustrate truncatory and affixation paradigms, but
identity effectsalso occur in ablaut (Benua, 19978) and compounding (see, e.g., Mohanan,
1982, 1986).
The remainder of this chapter introduces some basic relevant notions of Optimality
Theory (81.2) and Correspondence Theory (81.3). In 82, the transderivational modd is
introduced. Following the case studiesin 883-5, the main points of the thesis are reviewed

and some residual issues are addressed in §6.




12 Optimality Theory

Optimality Theory (Prince & Smolensky, 1993) holds that a grammar is a hierarchy
of universal well-formedness constraints. From a given input, a set of candidate outputs is
generated and evduated againgt a language-particular ranking of the constraints. The
candidate output that best-satisfies the ranking, by violating the fewest lowest-ranked
congtraints, is selected as the optima or actual surface form.

A full discussion of Optimality Theory (OT) is obviously not possible or necessary
here. This section summarizes some of the fundamental concepts and conventions of OT,
and then turns to two aspects of the theory that are particularly reevant to my proposals:
parallelism of derivation (81.2.1) and the theory of inputs and lexica forms (81.2.2).

Constraint interaction is the core of OT. Constraints impose a variety of goas, and
when the goals conflict, one takes precedence over another. The schematic example in (3)
demondtrates the interaction of a markedness congtraint, which demands a certain well-
formed structure, with faithfulness constraints that militate against deviation from lexical
forms. The markedness constraint is ONSET, which requires syllable onsets, and the
faithfulness congtraints a'e MAX and DEP, which prohibit deletion and insertion,
respectively.® In tableaux, constraints are arranged in order of rank from left to right. The
input or lexical form appearsin the upper left corner, and candidate outputs are displayed in
the cells below. Only three of the most likely candidate outputs generated from the
hypothetical input /ibal are considered in (3), athough many others could (and should) be
imagined.10

9 Faithfulness constraints are introduced in more detail in §1.3 below.

10 with Freedom of Analysis, the generator function can pair an input with a potentially infinite set of
output representations. All suboptimal outputs violate constraints that are ranked higher than the
constraints violated by an optimal form. Inviolable or hard constraints may limit the pool of possible
linguistic structures, and hence limit the candidate set. Tesar & Smolensky (1993, 1996) develop an
agorithm by which the learner can further limit the candidate set to the most competitive forms.
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(©)] Congtraint Evaluation ONSET, DEP>> MAX
/ibal ONSET DEP MAX
a i.ba *1
b. yi.ba *1
C. & ba *

In this grammar, candidate (c) ba is the optima form. Fully faithful redization of the
vowe-initia input violates the syllable structure constraint, and this high-ranking ONSET
violation isfatal to candidate (a). Candidates (b) and (c) avoid an ONSET violation by being
unfaithful to the input: candidate (b) satisfies ONSET by epenthesizing a glide and violaing
DEP, and candidate (c) avoids ONSET violation by deletion, which violates MAX. Because
ONSET and DEP dominate MAX, the MAX-violator () is the optimal output. It is more
harmonic to delete a vowe from the input /iba/ than to tolerate an onsetless syllable or to
epenthesize an onset consonant.

A constraint ranking is established by conflict. The example in (3) demonstrates
two rankings, ONSET >> MAX and DEP >> MAX, by comparison of the actual word with
other possible redlizations of theinput. Domination can also be established by trangtivity.
If adifferent input-output pair in the hypothetical language in (3) demonstrates a conflict
and ranking between ONSET and another constraint C, such that C dominates ONSET, then
by transitivity C dominatesMAX. Domination is gtrict, so that multiple violations of some
constraint cannot override a single violation of a higher-ranked constraint.11 In the two-
dimensional tableaux, constraints that cannot be ranked with respect to one another are
displayed in arbitrary order. Established rankings are represented by the domination sign
(>>) and thicker grid linesin tableaux. Violationsthat are fatd to the relevant candidete are
marked with an exclamation point (!), and the pointing hand (¢°) draws attention to the
optimal form. Cells that assess irrelevant violation of crucidly dominated constraints are

shaded.

11 But see Smolensky (1995) on local conjunction, especially self-conjunction of constraints.
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OT is aradical departure from traditiona rule-based generative phonology. It is
non-procedural — congtraints state output targets only, and repairs fal out of the ranking.
Thereis no step-wise derivation of surface forms (but see below). Moreover, because it is
non-procedural, OT predicts consistency among the surface forms of a language. If a
grammar is a constraint hierarchy rather than a rule set, multiple processes in a language
should work toward the same target structures, those enforced by the highest-ranked
congtraints. Observed consistencies in a phonological system, which have been described
asrule conspiracies (Kisseberth, 1971) duplication (Kenstowicz & Kisseberth, 1977, 1979)
or persstence (Myers, 1991a), follow naturally from the idea that a grammar is a Static
hierarchy of constraints (see Prince & Smolensky, 1993; McCarthy & Prince, 19933
McCarthy, 1997a). Rule-based theory does not make the same prediction. Without
additional stipulation, a rule-based grammar is free to contain any set of rules. Rules can
produce intermediate stages that are illict in the system, or surface forms that are
inconsistent with one another. Nothing in rule-based theory requires the various processes

in alanguage to conform to the same patterns, so conspiracies are unexpected.

121  Padldism

OT derivations take place in paralel, without intermediate stages. Priority among
competing goas is modelled as ranking priority of constraints, rather than tempora
ordering of rules. Parallelism of derivation is a fundamenta part of OT, in that candidates
sets are generated and evaluated simultaneoudy againgt the congtraint ranking. Prince &
Smolensky (1993) take the paralelism notion further, and make the strong clam that
grammar is parallel. Derivations are one-step mappings from an input to a set of fully-
formed output representations.

Full paralelism of grammar is not an entailment of OT. Derivations could take
placein serially-ordered stages, each consisting of a one-step mapping from an input to an

optimal output form. This kind of seria elaboration of OT has been proposed (see
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McCarthy & Prince 1993a; Black, 1993; Inkelas, 1994; Kenstowicz, 1995). Seridism is
introduced into OT to explain the class of cases known as cyclic effects: an output, with its
predictable phonology derived by one constraint ranking, functions as the input to a later
level of derivation, which has a different constraint ranking. Serial OT recapitulates the core
of the rule-based analysis of paradigmatic identity effects: originélity doesn't conform to the
canonical pattern of leftward secondary stress because the word original is derived first, and
(by promoting faithfulness constraints) the later level of derivation preserves the peninitia
stress.

Asmentioned, | argue against serialism and for a fully paralel theory of grammar,
without intermediate stages of any kind. The core of my proposal is that constraints
evaluate subparadigms, or pairs of words, like original originality. Theunit of evauation
is the subparadigm, and both members are available for evduation by the constraints. There
is no sense in which the less complex word is derived first. Some of the arguments against
seridism have dready been noted; namely, that TCT is less gipulaive and more
typologically-restricted than cyclicity, and it is also more appealing conceptualy, in that it
directly regulatesidentity in related words. In addition, the parallel theory makes the correct
predictions about relations between underlying and surface forms. In a cyclic andysis, a
morphologically-complex word losesiits link to the underlying representation.  The input to
origindlity is the derived output original, and not the underlying root. A direct link to
underlying representatation is often crucid, however, and it is naturdly avalable in the

parallel theory. These arguments are developed in following chapters.

122  Inputsand Underlying Forms

OT recognizes two levels of derivation — inputs and outputs. An output is a
structure that minimally violates the language-particular constraint ranking. The definition
of aninput is not quite as obvious. Most OT work assumes the traditiond view that each

morpheme of a language is assigned an underlying representation, based on the system of
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contrasts in the language, and dlomorphy is derived from this unique UR by the
phonologica grammar.12 But unlike rule-based theory, OT provides a forma framework
for deriving the underlying inventory of morphemes. Underlying forms are derived from
surface forms by principles of grammar (Prince & Smolensky, 1993:88).

Roughly, constraints fall into two groups, markedness constraints and faithfulness
constraints.13 Both state output targets. Markedness constraints pendize certain structures
or features, such as onsetless syllables or ATR low vowels. They can be context-sensitive,
stating bans on afeature in some position or sequence (e.g., "no gutturals in codas' or "no
post-vocaic stops'), or context-free, pendizing any occurence of a feature or feature
combination (e.g., "no labials' or "no nasa vowels'). The markedness constraints state
output targets in an obvious way. Faithfulness constraints are also output-oriented; they
require outputs to be just like their inputs (see §1.3 on faithfulness theory).

All OT constraints are restrictions on output representations. It is of course
logically possible to state constraints on underlying representations, as rule-based theories
make use of morpheme structure constraints (MSC's) and other tools, including language-
particular underspecification. But this leads to the duplication problem: the similarity
between MSC's and the surface patterns produced by rules is unexplained (see Kenstowicz
& Kisseberth, 1977, 1979). With its strict output orientation, OT obviates the duplication
problem. Apparent restrictions on underlying forms (the putative MSC's) reflect the same
generalizations that surface forms do, because both outputs and inputs are determined by

the grammar, as set out shortly below.

12 Obviously, only phonologically-predictable allomorphy is derived by the phonological grammear.
Suppletive alomorphy (go/went), including partial suppletion like the vowel changes in
compel/compulsion, repel/repulsion, etc. is not predictable, and has to be encoded underlyingly.

13 'Whether a given constraint enforces markedness or faithfulness is not always clear. For instance, a
constraint that requires edges of morphological and phonological constituents to coincide (McCarthy &
Prince, 1993b) could be a markedness constraint, since it dictates a certain structural aignment, or a
faithfulness constraint, since it requires an edgemost element to be faithfully redlized as edgemost (see
§4.3.3 on ALIGN and ANCHOR constraints). Moreover, it is possible to imagine other kinds of constraints
besides markedness and faithfulness, such as anti-faithfulness constraints ("be different from the input").
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Another fundamental premise of OT isthat phonological constraints are supplied by
universal grammar. Language-particular patterns result from permutations in ranking of the
universal output constraints (see Prince & Smolensky, 1993 and McCarthy & Prince 1993a
on factoria typology). The only difference between languages, and the only thing that a
language learner needs to master, isthe ranking of universal output constraints.14

From these two basic assumptions — that constraints state output targets only, and
that the re-ranking of universal constraints defines the typological space —it follows that the
pool of possible inputs is universa. Very smply, OT does not have the tools to restrict
input forms, so inputs must be universal. Any possible input structure, fed into a language-
particular grammar, gives rise to an output that is well-formed in that language.l> Since
language-particular assumptions about inputs cannot be stipulated, they have to be deduced
from the language's surface patterns. This is the Richness of the Input principle (Prince &
Smolensky, 1993:191ff.).16

Because language-particular restrictions on inputs cannot be dated, OT
distinguishes POSSIBLE INPUTS, which are drawn from the universal pool of possible
linguistic structures, from the UNDERLYING REPRESENTATIONS of the morphemes of a
particular language. The pool of possible inputsto agrammar is universally unrestricted or
rich. The underlying forms of a particular language are derived from its surface

representations, by examining the system of surface contrasts.

14 This may be too strong. For example, work on constraint conjunction (Smolensky, 1994, 1997;
Fukazawa & Miglio, 1997; It & Mester, 1997) proposes that the mechanism of conjunction (the "&"
operator) is part of UG, but constraints are selected for conjunction on a language-particular basis.
Constraints keyed to particular morphemes can also be seen as language-specific, but in a similarly limited
sense. | argue below that morpheme-specific phonological patterns are produced by the rank of the
faithfulness constraints relevant to the morpheme or morpheme class at hand — the strong claim is that the
only constraints that can refer to particular morphemes are faithfulness constraints. | assume that the
framework of faithfulness (correspondence relations and their attendant constraints MAX, DEP, IDENT[F],
etc.) is innate. The task of the learner is to look for links between correspondence relations and the
language's morphemes (see §6).

Prince & Smolensky (1993:47) propose that a given input may not be paired with any overt output.
An input may be uninterpreted by the grammar, so that its optimal output is the null parse (see aso
McCarthy & Prince, 1993a:87).

Prince & Smolensky actually refer to this as the Richness of the Base — its name is changed here so
that the term base can refer exclusively to the output base of an OO-correspondence relation.
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If some phonological property is contrastive in some context, the language learner
can deduce that this property is designated in the underlying representations of that
language. For example, contrastive obstruent voicing in English pat/pad/bat/bad provides
evidencethat obstruent voicing is fixed in underlying representations, and that faithfulness
to underlying voicing is more important than avoiding marked larynged features in
obstruents (by the ranking Faith[vce] >> *[obstr-vce]). The arbitrary distribution of voicing
in obstruents in surface forms must, logically, be specified in underlying representations of
English morphemes.

Predictable properties, on the other hand, cannot be fixed in underlying
representations by logica deduction, because predictable phonology is a matter of
markedness, not faithfulness. For example, nasals are voiced in English because a
markedness constraint against voiceless nasals is high-ranking, and not because al nasals
happen to be underlyingly voiced. High-ranking markedness ensures that nasals are voiced
in optimal outputs. Therefore, it makes no difference whether inputs have voiced or
voiceless nasalsin them. Inputs are unrestricted, so voiceless nasals from the universal pool
of inputs may be presented to the English grammar, but the ranking of *[nas-vcls] >
Faith[vce] excludes voiceless nasals from optimal English words.

Since nasal voicing is predictable, severa possible inputs converge on the same
output representation. For instance, the underlying form of a word like man could contain
either voiced or voiceess nasals — the possible inputs /man/, /man/, /man/ and /man/
converge on the same voiced output [man], due to high-ranking markedness against
voiceless nasals. Prince & Smolensky (1993:191ff.) propose that speakers resolve this
indeterminacy by Lexicon Optimization (see aso 1t6, Mester & Padgett, 1995). Speakers
use the grammar to select the best underlying form. The possible input that entails the
fewest, lowest-ranked violations in the mapping to the actual output is chosen as the lexica

representation.
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By Lexicon Optimization, the fully voiced input /man/ is the optimized underlying
representation of this morpheme, since no congtraint violations are incurred in the mapping
to the voiced output [man], whereas other possible inputs incur violation of Faith[vce].
This Faith[vce] violation islow-ranking and irrelevant in the selection of the optimal output,
but it neverthel ess works to exclude voiceless sonorants from the underlying representations
of English morphemes.1?

To sum up, underlying forms of morphemes are not stipulated in OT, but derived
from the surface evidence. Contrastive properties are logicaly deduced to be part of
underlying representations, while noncontrastive properties may be fixed in underlying
representations by making use of the constraint heirarchy, by Lexicon Optimization. | have
rehearsed Prince & Smolensky's theory both to make clear my assumptions about inputs
and lexica forms, and because the Richness of the Input principle plays an important role in
the transderivational proposal. In particular, Richness of the Input means that misapplication
identity effectsin paradigms can only be produced by constraints that compare two surface
representations.

When a predictable or alophonic aternation misapplies to preserve identity in a
paradigm, it is clear that input-output (I0) faithfulness constraints are not responsible.
Misapplication of allophony has to be forced by high-ranking output-output (OO) identity
constraints. Noncontrastive features cannot be fixed in inputs; as just discussed, OT lacks
thetools. Thus, inputs arerich in predictable properties, and faithfulness to these rich input
specifications is necessarily low-ranking, below the markedness constraints that determine
the surface allophony. It follows that the markedness violations entailed by misapplication
in paradigms is not forced by low-ranking 10-Faith constraints. Moreover, logicdly, the
distribution of noncontrastive featuresisreliable only in surface representations, where it is

enforced by markedness constraints. When a word deviates from canonical phonologica

17 Thisisjust one version of Lexicon Optimization offered by Prince & Smolensky. In another version, a
*SPEC constraint penalizes feature specifications, so that the voiceless input is selected as the optimal
underlying form. See §3.5 for more on Lexicon Optimization.
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patterns to mimic its base's predictable features, it is being faithful to the base's output
representation, where the predictable features are fixed by output constraints. | return to this
argument in following chapters.

It has been my goal in this section to lay out some of the fundamenta principles of
OT, focusing in particular on its claim of parallelism of derivation and its theory of inputs
and underlying forms. The former is crucial because it is a centra motivation of my
proposal — if paradigmatic identity is enforced by transderivational identity relations, serial
word formation is obviated. The theory of inputs and underlying forms is also important,
because it requires differentiation of faithfulness constraints on different types of relations—
specifically, it demands a distinction between input-output faithfulness and faithfulness
between related outputs. The next section presents some introductory discussion of the

faithfulness constraints themselves.

13 Correspondence Theory

The conflict between markedness and faithfulness constraints is at the heart of OT.
Unrestrained, markedness constraints would reduce al utterances to the least-marked
structures ba or ti. Faithfulness constraints counterbalance markedness requirements. The
Correspondence Theory of faithfulness (McCarthy & Prince, 1993a, 1994ab, 1995) holds
that candidate sets are provided with correspondence relations between elements in related

strings.

4 Correspondence
Given two related strings S; and Sp, correspondenceisarelation R between

elements of S; and elements of Sp. Segments a (an element of S1) and 3 (an
element of Sp) are referred to as correspondents of one another if aRp.
Correspondence is simply arelation between segmentsin pairs of strings; it can be thought

of as coindexation of related elements.18 Correspondence governs al types of linguistics

18 Following McCarthy & Prince, | assume that correspondent elements are segments, as stated in (4),
although nothing in my core proposal crucialy relies on this. McCarthy & Prince suggest that
correspondence relations may hold between other kinds of elements, such as features or prosodic units, and
others have pursued this suggestion (Lamontagne & Rice, 1995; Lombardi, 1995b; Causley, 1997ab).
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relations—the S; and S of the definition in (4) may be related as an input-output pair, or as
base and reduplicant, or asapair of output words.

Correspondence between two elements does not guarantee identity of those
elements. Correspondent identity is enforced by ranked and violable constraints. Each
vaigble dimension of the representation is governed separately, by a separate faithfulness
congtraint. The congtraintsin (5) demand complete and exclusive correspondence between
strings. MAX requires every segment in the base S; to have a correspondent in the related
Sy, prohibiting deletion. DEP penalizes insertion — any segment in Sy without a

correspondent in S; violates the DEP constraint.

) Stringwise Faithfulness
MAX “Every segment in S has a correspondent in Sp.”
DEepP “Every segment in Sp has a correspondent in Sp.”

Correspondent segments are required to be identical in feature composition by IDENT[F]
constraints, which separately govern al phonological features. Through ranking, they force
correspondent segments to be identical.

(6) Featural Faithfulness
IDENT[F]  “Correspondent segments are identical with respect to feature F.”

Every possible deviation from perfect identity is regulated by a separate constraint. In
addition to MAX, DEP and IDENT[F] congtraints, CONTIGUITY constraints ("no skipping"
and "no intrusion") require contiguous elements to have contiguous correspondents,
LINEARITY penalizes metathesis and UNIFORMITY prohibits coalescence/breaking (see
McCarthy & Prince 1995: Appendix A). Other faithfulness constraints will be introduced
as they come up in specific analyses.

Under Correspondence Theory, deletion and epenthesis are literal. The foundational
OT work, Prince & Smolensky (1991, 1993) and McCarthy & Prince (1993a), assumed a

different model of faithfulness, which has come to be known by the names of its anti-

Correspondence between features addresses some apparent problems with enforcing featural identity through
segments, but it also raises its own questions, such as how associations between features and segments are
regulated.
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deletion and anti-epenthesis constraints PARSE and FILL. Under PARSE-FILL faithfulness,
elements cannot be deleted or inserted. Instead, deletion is understood as underparsing of
material by segmenta or prosodic structure (PARSE violaion), and epenthesis is
characterized as overparsing, or unfilled prosodic structure (FILL violaion). PARSE-FILL
faithfulness respects the principle of Containment, which requires output representations to
literally contain input structures. With Containment, OT is essentialy a single-level theory
of grammar. Underlying forms are required to encode alanguage's system of contrasts and
to account for phonologically-conditioned allomorphy, but there is no need to look back a
the input representation to assess satisfaction of the faithfulness constraints, because al
input information isliterally contained in the output representation.

Correspondence Theory makes OT a two-leve theory. Input and output are
separate strings, and faithfulness between them is assessed via the correspondence relation
provided by the candidate generator. There are severa differences between Correspondence
Theory and the PARSE-FILL theory of faithfulness. For example, Correspondence Theory
explains why deleted material, which under PARSE-FILL's Containment principle must be
present-but-unparsed, has no effect on outputs (e.g., in assessment of aignment). By
alowing litera insertion of segments, Correspondence Theory also explains how epenthetic
segments (which are filled in post-phonologicaly under Containment) can spread their
features onto neighboring segments. The two theories aso differ in their characterizations
of linear order violations (metathesis) and failures of biuniqueness (coalescence and
diphthongization). McCarthy & Prince (1995) offer discussion of these and other points of

comparison.

131  Differentiating Faithfulness: 10 and BR Correspondence Relations
For present purposes, the most important difference between PARSE-FILL
faithfulness and Correspondence Theory is that the latter recognizes different types of

faithfulness relations. Correspondence relations were initidly posited by McCarthy &
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Prince (1993a) to model identity (or the lack of identity) in the reduplicative "copying"
relation.  Noting the pardleds between base-reduplicant identity and input-output
faithfulness, McCarthy & Prince (1995) propose a generdized Correspondence Theory,
modelling every type of faithfulness relation in the same way, through correspondence
relaions. All kinds of linguistic relations are subject to the same general system of
correspondent identity constraints.

Different types of correspondence relations hold in different domains. Output
forms are related to their input or underlying forms by an input-output (10) correspondence
relation, while reduplicants are related to their bases by a basereduplicant (BR)
correspondence relation.  Each relation is associated with its own separate, and separately-
rankable, faithfulness constraints.  10O-correspondence is governed by the 10-Faith
constraints 10-MAX, 10-DEP, |O-IDENT[F], and identity of a reduplicant and its base is
evaluated by BR-ldentity constraints BR-MAX, BR-DEP, and BR-IDENT[F].

A simple example from Baangao reduplication demonstrates that 10-Faith and BR-
Identity constraints are distinct from one another (McCarthy & Prince, 1994ab). Balangao
words freely admit coda consonants, except in reduplicants — syllable codas are minimized
in reduplicative copies. Less-than-total copying of the base occurs in the reduplicated
wordsin (7) in order to avoid coda consonants.

(7) Balangao Reduplication

/maN-RED-tagtag/ martag.ta-tag.tag 'running everywhere
/ma-RED-taynan ma-tay.na-tay.nan ‘repeatedly to be left behind'

This pattern is produced by ranking two different types of faithfulness constraints, 10-Faith
and BR-Identity, in different positions in the Balangao grammar. Specificaly, two MAX
congtraints, |O-MAX and BR-MAX, have different rank with respect to the syllable-structure

constraint NOCODA ("syllables do not have coda consonants').
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If codas are permitted in the generd case, IO-MAX must outrank NOCODA in
Balangao. Tableau (8) shows how amonomorphemic word like tagtag 'run' gets an optimal
faithful parse, despite the entailed violation of NOCODA.

()] Badangao  10-MAX >> NOCODA

[tagteg/ 10-MAX NOCODA
a tata **1

b. tag.ta *1 *

c. = tag.tag ¥

Candidates (a-b) each fail to redize some input materid, and are suboptimal because 10-
MAX outranks the markedness constraint against codas. It is better to realize al input
segments and satisfy |O-MAX than to avoid a coda consonant, asin optimal (c).

In reduplication, codas are more marked, and the full base tagtag is not copied in the
reduplicated form. Instead, the base's fina consonant fails to correspond to reduplicant
meterid, in violation of BR-MAX, so that a NOCODA violation is avoided. It is more
harmonic to minimize codas in reduplication than to achieve complete copying, because
NoCoDA >> BR-MAX.19

9) Codas are Minimized in Reduplication NOCODA >> BR-MAX

JRED-tagtad/ NOCODA | BR-MAX
a« tag.ta-tag.tag FE *
b. tag.tag-tag.tag *kk k]

10-MAX, which governsthe relation between outputs and inputs or lexical forms, and BR-
MAX, which relates reduplicants and bases, have different rank with respect to NOCODA.
They are formally distinct constraints.

|O-Faith and BR-Identity constraints are ranked in the same constraint hierarchy. In
analysis of avariety of cases, McCarthy & Prince demonstrate that BR-Identity and 10-

Faith constraints can come into conflict and be ranked with respect to one another, so that

19 The reduplicant isforced to have one coda consonant by dominant BR-CONTIGUITY, which requires
contiguous segments to have contiguous correspondents.
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faithfulness to the input can take precedence over reduplicative identity, and vice versa
These direct conflicts between 10-Faith and BR-ldentity are clear evidence that BR-1dentity
and |O-Faith coexist in the same grammar. Other evidence comes from cases that show that
reduplicants and bases are generated simultaneously, in parallel. Discussion of paralelism
in reduplication is postponed until §2.4, where reduplicative identity effects and
paradigmatic identity effects are compared.

McCarthy & Prince (1993, 1994ab, 1995) explore in detail the patterns that result
from various permutations of 10-Faith, BR-lIdentity and markedness constraints. These
include the emergent unmarkedness ranking of 10-Faith >> M >> BR-Identity exemplified
in Baangao, in which the different rank of two types of faithfulness forces unmarked
structure (open syllables) to emerge in a specid morphological domain (reduplicated
words). Other possible rankings of the three constraint types produce other patterns,
including identity-preserving over- and underapplication of phonology, and identity-
disrupting normal application. These reduplicative patterns resemble very closely the
paradigmatic misapplication phenomena that are analyzed in this dissertation, so | put off
discussion of them until the theory of transderivational correspondence relations is

introduced in 82.

132  Differentiating Faithfulness: Roots and Affixes

In addition to the fundamental distinction between IO and BR faithfulness relations,
McCarthy & Prince (1994b) propose that faithfulness is relaivized to the basic
morphological types root and affix. Universdly, faithfulness to root material takes
precedence over faithfulnessto affixal material: Root-Faith >> Affix-Faith.

The Root-Faith >> Affix-Faith ranking means that affixad materid is relatively
unmarked with respect to root materia. All else being equa, roots admit greater contrasts
than affixes. This follows from the emergent unmarkedness ranking logic: given a

hierarchy Root-Faith >> M >> Affix-Faith, structures that are marked with respect to a
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phonological constraint M can surface in roots, by Root-Faith >> M, but M-violating
structures cannot surface in affixes, because M >> Affix-Faith. A draightforward
demonstration of the Root-Faith >> Affix-Faith ranking comes from Turkish, in which
fewer, less-marked vowels appear in affixes than are permitted to surface in roots. Beckman
(1997) analyzes similar cases.20

The Root-Faith/Affix-Faith distinction cross-cuts al types of correspondence
relations. Thus, |O-Faith constraints fall into two types, | Orgot-Faith and 1 Oaffix-Faith, and
BR-correspondence congraints are similarly divided. As set out in 82 bdow,
transderivational OO-correspondence constraints are also bifurcated into Root-Faith and

Affix-Faith congtraints.

133 Differentiating Faithfulness: Distinct Correspondences of the Same Type

Urbanczyk (1995, 1996) shows that a language may make use of more than one
correspondence relation of the same type. In her study of reduplication in the Salish
language L ushootseed, Urbanczyk argues that each of two reduplications invokes a distinct
BR-correspondence relation.

One of Urbanczyk's arguments involves reduplicant shape. Two Lushootseed
reduplications pattern differently: distributive reduplication copies the initidl CVC of the
base [bad-bada?] ‘children’, while diminutive reduplication is CV, without acoda [¢a-Calas]
little hand'. Because they show different surface patterns, the two reduplications must be
subject to different BR-correspondence congtraints. The BR-MAX constraint proper to
digtributive reduplication, BRp;sT-MAX, outranks NOCODA, dlowing digtributive

reduplicants to have coda consonants, while a distinct BR-MAX constraint on diminutive

20 For Beckman, the distinction between Root-Faith and Affix-Faith is a subcase of a broader
phenomenon of Positional Faithfulness. Prominent positions (roots, stressed syllables, initial syllables)
admit greater contrasts because special faithfulness constraints are keyed to prominent positions, and these
positional faithfulness constraints are higher-ranked than nonspecific faithfulness constraints.
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reduplication, BRpjm-MAX, is lower-ranked, so that dominant NOCODA prevents more
extensive copying.

(20) Two Reduplicantsin Lushootseed (Urbanczyk, 1995)
a CVC Digtributive Reduplication BRp;sT-MAX >> NOCODA

/REDp;sr-bada?/ BRpsr-MAX NoCobA
a® bad-boda? *E *E
b. bo-bada? *rxl *

b. CV Diminutive Reduplication NOCODA >> BRpm-MAX

IREDpm-Calas/ NoCoDpA BRpim-MAX
a Zal-galos **l *x
b. & ta-Galos * o

On thistheory, there are no reduplicative templates (McCarthy & Prince, 1994b). Invariant
reduplicant shape derives from constraint interaction — specificaly, from the ranking of
faithfulness constraints on the relevant BR-correspondence relation with respect to the
markedness hierarchy. Because the two reduplicants in Lushootseed have different shapes,
they must be subject to distinct faithfulness requirements. Two BR-MAX congtraints, each
proper to a different reduplicative correspondence relation, coexist in the Lushootseed
grammar.21

Stated more generally, Urbanczyk's proposal is that morpheme-specific
phonological behavior is produced by morpheme-specific faithfulness relations. The
genera mechanism of faithfulness, correspondence, is available in universal grammar.
Lushootseed speakers see tha the two reduplicants conform to different phonological
patterns, and learn that each reduplicant is associated with a distinct BR-correspondence

relation.

21 Urbanczyk also demonstrates that BRpy-Identity and BRp,sr-Identity are part of the same Lushootseed
hierarchy by showing that the two reduplicants influence one another in double reduplications. The outer
reduplicant in a double reduplication both triggers misapplication in the inner reduplicant and copies it.
This pattern cannot be produced serially without excessive stipulation, and Urbanczyk argues that the two
reduplicants are generated in paralel and eval uated against the same constraint ranking.
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The idea that multiple correspondence relations of the same type can coexist in a
grammar plays a mgor role in the transderivationa theory developed here. Building on
Urbanczyk's results, | propose that different types of OO-correspondence relations are
keyed to different types of morphological derivation, producing morpheme-specific or
class-specific phonological behavior. English provides aparticularly clear example of class
behavior. Two sets of English affixes are associated with distinct surface patterns. Both
classes participate in transderivational identity effects, demonstrating that OO-
correspondence relations govern both class 1 and class 2 paradigms. But the identity
effects are different in each class — paradigms constructed by class 2 affixation show
misapplication of primary stress (6bvious  6bviousness) and segmental alternations like
cluster smplification (dam<n> dam<n>ing), while paradigms constructed by class 1
affixation show misapplication of nonprimary stress only (original  originélity, dam<n>

damnation). Thetwo classes of paradigms are governed by distinct sets of OO-Identity
constraints proper to distinct OO-correspondence relations (see 85).

Urbanczyk ultimately attributes the differences between diminutive and distributive
reduplication in Lushootseed to morphological types: distributive reduplicants are roots and
have canonical CVC root shape, while diminutive reduplicants are canonical CV affixes.
Given the Root-Faith >> Affix-Faith metaranking of Generalized Template Theory, it
follows that BRp,st-correspondence constraints rank higher in the grammar than the
BRpm-correspondence constraints on truly affixal reduplication.

No similar morphological connection can be made in paradigmatic cases. In the
English case, two distinct OO-correspondence relations are associated with two sets of
affixal morphemes, and moreover, these sets are arbitrarily defined — no etymological or
morphosyntactic properties correlate with English affix classhood. | conclude that it is
simply the selection of an OO-correspondence relation that distinguishes affix classes in
English, and that all correlates of affix classhood follow from the rank of two separate sets

of OO-ldentity congtraints.
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This proposal is easily extended to class-specific patterns in monomorphemic
words. For example, Fukazawa (1996) presents a correspondence-based analysis of
sublexiconsin Japanese, in which the different surface patterns observed in Yamato, Sino-
Japanese, Mimetic and Foreign vocabulary follow from the rank of constraints on four
distinct |O-correspondence relations (cf. 1t6 & Mester, 1995). Verhijde (in prep.) pursues a
similar analysis of non-derived environment blocking (NDEB) in Sanskrit and other
languages, and Burzio (1997ab) has independently suggested a similar analysis of NDEB
effectsin English.

Recognition of digtinct correspondence relations of the same type is a natura
extension of Correspondence Theory. The leading idea of Correspondence Theory is that
different types of faithfulness relations, holding between different types of stringwise pairs
(input-output, base-reduplicant, etc.), coexist in a grammar. Recognizing distinct relations
within one type is a logica next step. This proposa is developed in more detail in the
analyses of Tiberian Hebrew truncations (84) and English affixation (85).

134  Summary: Articulated Faithfulness Theory

Correspondence Theory is an articulated theory of faithfulness relations, in which
distinct types of faithfulness requirements compete with one another (and with markedness
congtraints) in the determination of well-formed output structures. Correspondence Theory
is readily extended to explain the phonology of words in paradigms. "Cyclicity"
phenomena are the visible evidence of a third basic type of correspondence relation: an
output-output or OO-correspondence relation between morphologically-related words. This

transderivational extension of Correspondence Theory is set out below.

-26-




CHAPTER 2
TRANSDERIVATIONAL CORRESPONDENCE THEORY

2.1  Transderivationa Correspondence Theory (TCT)

In an early exposition of Correspondence Theory, McCarthy & Prince (1994b)
suggest that correspondence relations hold not only between input-output and base-
reduplicant pairs, but also between independent words. This dissertation develops that
suggestion into Transderivational Correspondence Theory (TCT). The core of the proposal
isthat wordsin a paradigm are required to be phonologically identical by constraints on an
identity relation between two surface words. This is a transderivational or output-output
(OO) correspondence relation, linking words across their individual input-output mappings.
Therelated words are evaluated smultaneoudly, in pardled, against the constraint hierarchy.
Through ranking, OO-correspondence constraints produce misapplication effects — or
"cyclic" effects—without a cyclic derivation.

Related words are required to be identical by OO-correspondence constraints, and
they are aso required, by constraints on an 10-correspondence relation, to be faithful to

their underlying forms. This complex of relationsis represented schematically in (11).

(11 Transderivational (Output-Output) Correspondence
OO-correspondence
[ rootj ] > [ root; + affix]
|O-correspondence P N 10-correspondence
/root / / root + affix /

Each output word is linked to an input by an 10-correspondence relation, and the two words
arerelated to each other by a transderivational OO-correspondence relation. Through these
relations each word is evaluated for faithfulness to its input by 10-Faith constraints (10-
MAX, 1O-DEP, IO-IDENT[F], etc.) and the two outputs are compared by OO-ldentity
congtraints (OO-MAX, OO-DEP, OO-IDENT[F], etc.). The two types of faithfulness

requirements are distinct and separately rankable. 10-Faith and OO-Identity constraints
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coexist in the hierarchy, and interact with one another and with a fixed ranking of
markedness constraints.

When a derived word and its base differ in some way relevant to a phonologica
process observed in the language, permuting the ranking of 10-Faith and OO-Identity with
respect to markedness constraints produces one of three patterns. overapplication, in which
the process applies where it is not phonologically conditioned; underapplication, in which
the process is conditioned but fails to apply; and normal application, in which the process
applies always and only where it is properly conditioned. In 8§24, each pattern is
introduced, together with the ranking that generates it. But first §2.2 explains how
correspondence-governed paradigms are defined, and §2.3 discusses how they are evauated

by constraints.

2.2 Phonologica Paradigms

Transderivational OO-correspondence relations are the phonological reflex of a
morphological relation between two words. All types of morphological derivation are
mirrored by atransderivational correspondence relation; affixation, truncation, reduplication,
ablaut, consonant mutation, mapping to atemplate, compounding, or any other type of word
formation reguires an OO-correspondence relation between the derived word and an output
base.22  Although | adopt an item-and-arrangement approach to word formation, my
proposals are aso consistent with an item-and-process view (see, eg., Hockett, 1954;
Anderson, 1992). It makes no difference whether affixes are objects or operations, as long
as morphological derivation is concomitant with a phonological identity relation.

The identity relation triggered by morphological derivation holds between the
derived word and an output base. The base is the independent word identified with the

string that undergoes morphological derivation; in affixation, the base is the word identified

22 1n compounding, the derived word has two output bases. Compounding is not analyzed in this thesis,
but see Allen (1975) on Welsh, Mohanan (1982, 1986) on Mayalam and Duanmu (1995) on Chinese for
examples of transderivational identity effectsin compounding.
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with the string adjacent to the affix. A precise definition is difficult to formulate, because
the relevant base can be identified only with respect to a specific derived word. For
example, the base can be morphologicaly smplex (asin sign  signer) or complex (as in
original originality). Often, the base is the word that is minimally less morphologically
complex than the derived word, so that the base consists of a subset of the derived word's
morphemes. But this kind of subset relation does not aways hold. An obligatorily-
inflected word can serve as the base of another inflected word, and the base's inflection is
neither morphologically nor phonologically present in the derived word.23 Given these
kinds of cases, there can be no forma requirement of a morphological subset relation
between the derived word and its base.

The base of an OO-correspondence relaion is a licit output word, which is both
morphologically and phonologically well-formed.  Morphological well-formedness
constraints are important. In inflectiona languages, morphology requires OO-
correspondence relations to hold between two fully-inflected words (and it also prevents the
base's inflection from appearing in the derived form). In derivationa systems, the fact that
the base must be morphologically well-formed entails that bound roots are not cyclic
domains. The minima domain of phonology is the word.24  The base of an OO-
correspondence relation is aso phonologicaly wel-formed, in that it conforms to the
language's canonical surface patterns. This is not a definitional characteristic of the base,
however, because maximal base harmony is entalled by the recursve evaduation of
paradigms performed by the grammar, as set out in §2.3 below.

Every affix or morphological operation requires a transderivationa relation to be
established between the derived output and an output base. To formalize this, | adopt the

23 Casesin which an obligatorily-inflected word functions as the base of an OO-correspondence relation
arediscussed in §4.2 and 86.3. The base's inflectional morphology is not present in the derived word (in
either its input string or its output form), but it can nevertheless affect the derived word's surface
ghonology by altering neighboring stem segmentsin the base.

4 Compare this result with the proposal in Kiparsky (1982a) that the minimal domain of rule application
is the lexeme, a category that includes both full words and a special subset of bound roots — those that can
be made into full words by obligatory inflection.
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familiar subcategorization frames of Lieber (1980). In addition to their segmental content
(if any), afixa morphemes are supplied with a subcategorization frame that specifies
idiosyncratic information about the affix, such asits selectional restrictions, and whether it is
aprefix or asuffix. | propose that the affix's subcategorization frame also specifies the
OO-correspondence relation that links the affixed output in a paradigmatic identity relation.
This provides a direct connection between morphological derivation and phonologica
identity relations, preventing identity relations between randomly-selected words. Because
of their link with morphological subcategorization frames, OO-correspondence relations
compare a morphologically-derived word and its base, and not other kinds of word pairs.
Subcategorization aso provides a ready explanation of phonologica class behavior:
individual affixes may be subcategorized by distinct OO-correspondence relations (see
§1.3.3 above and §84-5 below).

Each affix or morphological operation invokes an OO-correspondence relation.
Consequently, phonological paradigms are constructed as a linear aray, as in (12). In a
multiply-affixed word like origindlity, each affix triggers an OO-correspondence relation
between the affixed output and an output base. The resulting linear paradigm reflects the

increasing complexity of morphologica structure.

(12 Multiple Affixation
OO-I dentity OO-I dentity
origin > original > origindity
N N N
[origin/ [origin+a / [origin+a +ity/

With each affix triggering an OO-relation, wordsin an extended paradigm are related two &
atime, in SUBPARADIGMS, and paradigmatic identity is evaluated in a gtrictly local way.
The goodness of correspondence between origindlity and its base original is reckoned
separately from the goodness of correspondence between original and its base érigin. This
is a useful result, since paradigmatic identity is observed in only one of these pairs —

origindlity mimics the stress feet of its base original, but original is not faithful to the
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footing of 6rigin.  The linear phonologica paradigms built by subcategorization are locd,
in the sense that a derived word is linked to its base only.

With these linear and local paradigms, TCT predicts the phenomena attributed to
bracket erasure in cyclic theories (e.g., Chomsky & Halle, 1968; Pesetsky 1979; Kiparsky
19824). Bracket erasure is the mechanism that erases morphological brackets after each
cycle of phonologica rules, thereby preventing the derivation of a multiply-affixed word
from making crucid reference to the derived phonology of embedded congtituents. By the
time phonology applies on the outermost cycle of originality, bracket erasure has rendered
the initial cycle on érigin indistinguishable from the intermediate cycle on original. In
effect, multiply-affixed originélity cannot rely on information contained in érigin if that
information is not also present in original (for example, word-initia stress). TCT explains
bracket erasure effects differently. Originality isnot phonologically related to the unaffixed
word 6rigin, so origindlity cannot mimic the stress pattern in ¢rigin — it can only be
influenced by the stress of its base original. The derived phonology of embedded
congtituents is not available because OO-correspondence relations link only the most
morphologically-similar wordsin local subparadigms.25

Paradigms could be constructed in a different way, as non-linear arrays. The
paradigm in (12) could be conceived of as in (13) (see Burzio, 1994, 1996, 1997a;
Hooper/Bybee, 1976, 1988).

(13) Nonlinear Paradigmatic Relations (words with the same root)
origin
/\
origing ----------=------- originality
In this web of relations, al words that contain the same root are phonologically linked, so
any word can exert influence over any other word in the web. This model therefore does

not predict bracket erasure effects. In generd, a non-linear theory of paradigms is faced

25 Although the phonology of embedded constituents is not available to a multiply-affixed word, the
complete morphological structure is accessible from the input string. This makes it possible to violate
bracket erasure with respect to morphological information, as when an affix selects for a base that contains
another specific affix (see Williams, 1981; Fabb, 1988; Hammond, 1991; among others).
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with the task of sorting out how the relations in the web interact with one another, to
determine which words can exert influence over which other words.26

In anon-linear mode!, phonological relations can connect al words that contain the
sameroot, asin (13), or al words that contain the same affix, asin (14).

(29 Nonlinear Paradigmatic relations (words with the same &ffix)
sanity

Burzio (1994) proposes that al words that contain the same &ffix are related phonologically,
a least in their corresponding affixal portions (see aso Wilson, 1996), and Kenstowicz
(1996) makes a similar clam. If all instantiations of an affix are related in surface form,
then misapplication identity effects should occur in affixa material. One redization of an
affix should be able to violate canonica phonologica patterns in order to be more like
another realization of the affix in adifferent word.

The linear model of paradigms that | propose does not permit misapplication in
affixes. OO-correspondence relations are triggered by morphologica derivetion, and relate
the derived output with an output base, and not with other similarly derived words. Identity
relations holdsin paradigmslike sane sanity and obese obesity, but not between the two
derived words sanity and obesity. It follows that there can be no "cyclic effects’ in affixal
materid like -ity. Cases purported to show identity-driven misapplication in affixes are
given different analysesin 8§6.2.

Throughout thisthesis | use the the word "paradigm” to denote a linear construction
liketheonein (12). More specificaly, | refer to SUBPARADIGMS, the pairs of words linked
by an OO-correspondence relation, and EXTENDED PARADIGMS involving more than one

OO-correspondence relation. Thisis the notion of paradigm that is phonologically relevant.

26 |n Bybee'slexical networks, the relative strength of the relations in a web is determined by semantic
criteriaor by word frequency.
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Characterizations of a paradigm as"all words built from root X" or "all words that contain

affix Y" may be useful to morphology, but they have no formal status in phonology.

2.3 Evaluation of Paradigms
231 Recursive Evaluation

Words in a phonological paradigm are evauated in pardld against a recursive
congtraint hierarchy. The language-particular heirarchy is duplicated, and the recursions are
ranked with respect to one another. The optima form of each word in the paradigm is
determined by one of the recursions of the constraints, so that the base is evaluated against a
higher-ranked recursion, and the derived word is evaluated against a lower-ranked recursion
of the hierarchy. This recursive evaluation mechansim enforces the "bottom-up" character
of word formation by restricting misapplication identity effects to the derived word in
subparadigm.

To show how the recursive system works and why | proposeit, it is helpful to have a
real example a hand. Consider an identity effect involving morphological truncation in
English described by Kahn (1976).27 In paradigms like L[adrry  L[&dr, the truncated
diminutive satisfies an OO-Identity constraint by violating a phonotactic constraint against
tautosyllabic aa sequences. All other English words must have a back low vowe before a
tautosyllabic r (c[a]r, h[a]rd), and not a front one (*c[adr, *h[agrd). Neutralization of
the a/aecontrast before tautosyllabic r failsto apply, or underapplies, to preserve identity in
theL[adrry L[adr paradigm.

For present purposes, the phonotactic constraint that drives neutralization is caled
*&&] .28 This constraint must outrank input-output faithfulness: * ] >> 1O-IDENT[BK]
prevents any possible input from giving rise to an optima output with a tautosyllabic aar

sequence (c[a]r, *c[&dr). Truncated words violate *aa]q in order to respect identity with

27 According to Kahn, the misapplication effect described here occurs in English dialects that maintain a
Mary marry merry distinction.

28 This constraint is just a brute-force convenience. A more refined understanding of a/ze neutralization
would probably relate it to the dorsality of English bunched r.
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the base —the nicknameis L[&dr, not *L[a]r, because the base name L[adrry has a front
vowel. My proposal is that a dominant OO-Identity constraint forces violation of *aa]g,
blocking neutralization in the truncated word. Theranking is (15).

(15) OO-IDENT[BK] >> *&d]g >> |O-IDENT[BK]

Optimal paradigms are selected by recursions of this ranking. Evauation of candidates is
represented in complex tableaux like (16). Candidates are subparadigms, represented
discontinuously across the tableau. In paradigm (&), both words have a back vowel. In
candidates (b) and (c), the related words have different vowels. Candidate (d) is the optimal
paradigm with two front vowels. Because the OO-Identity constraint is at the top of the

hierarchy, it is more harmonic to achieve identity than to obey the phonotactic constraint.

(16) Recursive Evaluation
candidate (a) L[arry L[ar overapplication
candidate (b) L[arry L[adr "backwards" application
candidate (c) L[adrry L[alr normal application
& candidate (d) L[edrry L[adr underapplication
Ranking: OO-IDENT[BK] >> *ag]s >> |O-IDENT[BK]
Recursion (A) Recursion (B)
IE=] OO-ID [ *aa]g [ 10D | >> [/aat - OO-ID | *&]g [ 101D
TRUNC/
a lari *! a. lar *
b. lari *! b'. ler * *
(o leeri C. lar *1 &
d. & leeri d. &= log *

The truncatory diminutive morphology triggers an OO-correspondence relation and a
recursion of the constraint hierarchy, and each word in the subparadigm is evauated against
one of therecursions. The base is evauated by the dominant recursion, so paradigms with
non-canonica phonology in the base are eliminated. Paradigms (16a) and (16b) are ruled

out by the violation of 10-IDENT[BK] incurred by L[a]rry, the base common to them.29

29 The underlying form of the base Larry must have a front [a because backness is contrastive before
heterosyllabic r (cf. sorry). | assume that low vowels contrast in backness in the general case, which means
that IO-IDENT[BK] is dominated only by context-sensitive constraints like *aa]g. All other conflicting
markedness constraints, in particular context-free bans on each vowel or feature combination (*ee or *a),
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The choice between the remaining candidates falls to the lower-ranked recursion of the
constraints, where OO-Identity isdecisive. Paradigm (16c) is optimd in spite of its *ag]g
violation.

By taking into account where in a paradigm constraint violations are incurred — in
the base or in the derived word — recursive evaluation makes paradigmatic underapplication
possible. Without it, underapplication of phonology in the derived word would be ruled out
in favor of overapplicationinthebase. In (16a), overapplication of the [ad-to-[a] change30
in the base of the paradigm satisfies both OO-Identity and markedness, and violates only
10-Faithfulness. And since |0-Faith has to rank below *aa]s to drive the canonica
neutralization pattern, overapplication is expected to win. Recursive evauation ensures that
it doesnot. The |O-Faith violation incurred by the base in (16a) is more costly, becauseit is
higher-ranked, than the * a4 violation in the derived word in the optimal paradigm (16b).

Underapplication requires a low-ranking constraint to compel violaion of a
dominant one. Recursive evduation resolves this paradox by invoking a second order of
evauation of paradigms, differentiating (through ranking) the violations incurred by each
member. Thus, a lower-ranked constraint can compel violation of a higher-ranked one if
and only if the lower-ranked constraint is violated in a word with RANKING PRIORITY in a
subparadigm. Theideaisthat the baseis morphologicaly prior to or less-complex than the
derived word, so it is endowed with ranking priority, and subjected to a higher-ranked
recursion of the constraints. The base is therefore maximally harmonic, satisfying the
language-particular ranking as best it can by conforming to canonical surface patterns.3!

Since the base has to show canonical phonology, high-ranking OO-Identity can be only

rank lower than 10-Faith. Thus, it is IO-IDENT[BK] that requires a front vowel in Larry, as shown in

16).

0 " The procedural terminology over- and underapplication getsin theway here. | do not claim that there
is a productive [a]-to-[ad process in English. Rather, a contrast between [a] and [ag, observed in open
syllables, is neutralized in syllables that are closed by [r], as demanded by *ag]g. While it is accurate to
say that the *ag] g constraint underappliesin the diminutive L[agr, in that it has no effect in that word, it
is difficult to characterize the overapplication candidate other than by reference to an [ag-[a] aternation.

The base of an OO-correspondence relation can show non-canonical phonology if it is itself
morphologically-complex, and its deviant features increase identity with its output base.
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satisfied by misapplying phonology in the paradigm's derived word. Underapplication
L[adrry L[adr is optimd, even though it violates a dominant constraint, because
overgpplication *L[a]rry  L[a]r violates the PRIORITY OF THE BASE generdization
enforced by the recursive evaluation.

Another way to resolve the ranking paradox in underapplication is to re-rank
congtraints, so that some part of the English grammar forces low vowel neutralization by the
ranking *&a]s >> |O-IDENT[BK] (hence c[a]r, *c[adr), while another part of the grammar,
relevant to truncated words, has the opposite ranking and no neutralization (L[adr, *L[a]r).
Theideathat multiple grammars coexist in one language is familiar from cyclic and stratal
theories like Lexica Phonology (Pesetsky 1979; Kiparsky, 1982, 1985b; Mohanan 1982,
1986; Borowsky, 1986, 1993), as well as from OT subgrammar theories (McCarthy &
Prince, 1993a; Inkelas, 1994; Kenstowicz, 1995; 1t6 & Mester, 1995; Kiparsky, 1997). But
note that distinguishing between levels or subgrammars (by constraint re-ranking or
otherwise) is by itself insufficient to model the base-priority asymmetry in paradigms. The
levels or subgrammars also have to be chained together in seria order.

In are-ranking anaysis of misapplication, serialism has two functions. First, when
misapplication involves mimicry of a phonologically-predictable property, as in the English
stress case original  origindlity, the derived word has to be related to a form that has
dready undergone some phonologica derivation. This entails (at least) two derivationa
steps.  Serialism aso enforces the PRIORITY OF THE BASE generdization. The base is
derived first in a bottom-up construction of the complex word, and the base's derivation
cannot look ahead to anticipate later events. It follows that the less-complex base can never
copy the phonology of the derived word.

Recursive evauation supplants serialism's "no look-ahead" function (its other job,
relating outputs, is assigned to the OO-Identity constraints). Identity relations between
words are asymmetrical —the base can never copy the derived word — because each word is

evauated individualy, and violations in the base are more codtly than violations in the
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derived word. There is no need to invoke a serid derivation, so | propose that words are
evaluated in pardlel by OO-Identity (and other) congtraints. This has the added benefit of
obviating the other leg of the serial anadlysis: re-ranking. A parale theory is necessarily
monostratal, with fixed constraint ranking, so only a limited variety of patterns can be
produced in the same language. By dlowing constraints to re-rank, subgrammar theory
makes much broader typological predictions. These and other points of comparison
between TCT and serial theory are developed throughout this thesis.

Recursion of the constraint ranking is limited only by morphological complexity. In
multiple affixation, each affix triggers an OO-correspondence relation and arecursion of the
ranking. Tableau (17) shows evauaion of the extended paradigm origin  original
originality against constraints that govern stress placement in English (see 85.2). Affixation
of -al triggers one OO-correspondence relation and a recursion of the constraints, and
further affixation of -ity triggers another relation and another, lower-ranked recursion. Each
word in the extended paradigm is evduated against a recursion of the constraints. (Tableau

(17) appears as (156) in §5.2, and its content is explained there.)
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17 Multiple Affixation, Multiple Recursion

OO-I dentity OO-I dentity
origin > origina > originaity
N 0 ™
forigin/ [origin+al / [origin+al +ity/
Recursion (A)
forigin/ NONFINA | ALIGN- JOO-IDENT J ALIGN-L JIO-IDENT| 55
L R
a o (ri.gin) x| *
b. (6.ri) gin *
C. (6.ri) gin *
d. = (&.ri) gin *
Recursion (B)
>> | /origin+al/ NONFINA | ALIGN-R | OO-IDENT | ALIGN-L | IO-IDENT | -5
L
a. o(ri.gi) na * % *
b'. (6.ri) gi nd el
c. o(ri.gi) nd * * * *
d.= o(ri.g)nd * x & &
Recursion (C)
>> | lorigin+al+ity/ NONFINA [ALIGN-R JOO-IDENT [ ALIGN-L [IO-IDENT
L
a'.  o(ri.g) (nali) ty I &
b". (o) gi (nali) ty eI
c'. (ori)gi(nali)ty * * **
d'. = o(rig) (ndli) ty * * * *

Each output is evaluated individualy againgt the constraint hierarchy, so that in (17) ALIGN
violationsin origindlity are assessed separately from ALIGN violationsin original or origin.
Recursion alows asimilarly local assessment of candidates by faithfulness. Each token of
the 1O-Faith constraint in (17) evaluates the word in its recursion, and each token of the
OO-Identity constraint compares just two words: the derived word in its recursion and its
output base. In an extended paradigm like (17), two subparadigms (érigin  original and
original  origindlity) are assessed independently by the OO-Identity constraint (here a
constraint demanding faithfulness to prosodic organization, ANCHOR-FT). Thus, recursion
functions as a bookkeeping device, keeping track of which words in which paradigms
violate which constraints. It also models strict locality in paradigms, fecilitating separate

evaluation of each minimally-distinct pair of words.
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Note briefly that OO-Identity constraints are vacuoudy satisfied by simplex words.
This follows from the hypothesis that identity relations are established by morphological
derivation. A simplex word like origin contains no affix, so no OO-correspondence relation
istriggered between origin and any output base. In effect, an OO-Identity constraint cannot
be violated in the topmost recursion of a paradigmatic tableau. This technical point is not
relevant in the cases introduced so far (where OO-Identity is optimally satisfied), but it is
important in certain cases in which non-identical paradigms are optima (see, eg., 8§83.4
below).

Recursive evaduation of paradigms is one way to enforce the asymmetrical and
strictly local character of word formation without recourse to "no look-ahead" serid
derivations. With recursion built into the grammar's eval uation mechanism, | predict that the
priority of the base generdization holds universdly (the few cases purported to show
identity-driven noncanonical phonology in the base of an OO-correspondence relation are
examinedin 86.4). The grammar enforces the asymmetrical, bottom-up character of word
formation by subjecting the base to a dominant recursion of constraints. As discussed,
recursion is essential in underapplication, where it rules out the overapplication dternative.
Therefore further discussion of the recursive system, and the beginnings of a comparison

with the serial dternative, appear in the introduction to underapplication in §2.4.

232 The Phonology of Affixes

Sofar | have ignored the fact that words in a paradigm are not completely identical.
Obvioudy, morphological derivation makes corresponding words different. In affixation,
related words are not identical because the affix’'s segments have no correspondents in the

base.
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(18) OO-I dentity

[obvious] > [obviousness]
|O-Faith N N |0-Faith
/ obvious/ / obvious + ness/

The suffix -ness is pronounced, and not pronounced as ba, because the affixed word
obviousnessis related by |O-correspondence to the input /obvious + ness/, which contains
thelexical form of the affix. The affix is required to be faithfully realized in the output by
10-Faith constraints, as set out below.

Because affixal segments in a derived word have no correspondents in the base,
affixation violates OO-DEP. This OO-DEP constraint clearly has to be low-ranking in the
general case, since affixation is common. McCarthy & Prince's (1994b) proposal that
faithfulness to affix materiad is regulated separately from faithfulness to roots, and that
Root-Faith >> Affix-Faith, isrelevant here. It isan OOagfix-DEP constraint that is crucialy
dominated in affixation paradigms. In tableau (19), 10affix-MAX dominates and forces

violation of OOAaffix-DEP.

(29) Affixation Violates OOppx-DEP
Congtraints:
10affix-MAX “Every affixa segment intheinput has
an output correspondent.”
OO affix-DEP “Every affixal segment in the derived word
has a base correspondent.”
Candidates:

candidate (8)  obvious obvious
@ candidate(b)  obvious obviousness
Recursion (A)
/obvious/ 10aFx-MAX OOarx-DEP >>

a obvious
b. &= obvious

Recursion (B)

/obvious + ness/ 10aFx-MAX OOarx-DEP
>>

a. obvious *okok|

b'.®  obviousness *okx
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The only difference between the candidates in (19) is in whether or not the affix gets
pronounced. In paradigm (a), the input affix is not supplied with output correspondents,
and 10arx-MAX isfataly violated. The optimal candidate (b) satisfies 10arx-MAX at the
expense of the lower-ranked OO-Identity constraint. Reversing the ranking in (19) would
prevent the affix from surfacing, so it is possible that an OOapx-DEP >> 10arx-MAX
ranking is responsible for zero morphology, or nonaffixation in morphologically-complex
words.

There is another way that affixation can be forced to violate paradigmatic identity
congtraints. Samek-Lodovici (1993), McCarthy & Prince (1995), Gnandesikan (1997) and
Benua (1997a), among others, employ a MORPHDIS congtraint, which requires strings with
distinct morphological content to be distinct phonologicaly. MORPHDIS plays a role when
morphologica derivation, such as a floating feature morpheme, produces a highly-marked
output (see Benua (1997a) on ablaut in Javanese, and Gnandesikan (1997) on Cdltic
consonant mutations, see also Zoll (1996) for a different theory of floating features).
Failure to redize the affix (19a) is a MORPHDIS violaion, since non-redization of -ness
makes the adjective and the derived noun phonologically indistinguishable. It is possible,
then, that the ranking MORPHDIS >> OO fix-DEP forces affixes to surface.

Whether affixes are forced to appear by 10atfix-MAX or MORPHDIS, they typicaly
do surface, and segments in an affixed word have no base correspondents. Affixation is
made possible by the constraint ranking, by crucial domination of OOafix-DEP.

As mentioned earlier, one of the entailments of TCT is that misapplication or
"cyclic" effects do not occur in affixal materia. Misgpplication is forced by OO-ldentity
congtraints, and affixes are typically not in an OO-correspondence relation, so
misapplication in affixes is impossible. Traditional seria analyses of word-formation

makes the same prediction in a different way, by assuming that phonological rules do not
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cycle on affixes by themselves; cycles affect roots or root-affix combinations only.32
Cases dleged to show identity-driven misapplication of phonology in affixes are discussed
in 86.2, where | argue that they cannot be produced by OO-Identity requirements in TCT

but fall to other kinds of analyses.

2.4 Misapplication and Other Surface Patterns

When paradigmatically-related words differ in structure, such that a phonologica
process is conditioned in one word but not in the other, interactions of OO-ldentity, 10-
Faith and markedness constraints can produce three different patterns. Two of these
preserve identity: OVERAPPLICATION (gpplication of the process whereit is not conditioned)
and UNDERAPPLICATION (failure of the process where it is conditioned). A third disrupts
identity of related words. in NORMAL APPLICATION, the process applies just where it is
conditioned, affecting one word in the subparadigm but not the other, and paradigmatic
identity is not achieved.

The over- and underapplication terminology comes from Wilbur's (1973) analysis
reduplicative misapplication patterns (see also Aronoff, 1976; Shaw, 1976; Carrier, 1979;
Marantz, 1982; Odden & Odden, 1985; Kiparsky, 1986; Mester, 1986; Steriade, 1988g;
Schlindwein, 1991; and especialy McCarthy & Prince (1995), who coin "normal
application"). Wilbur's terms are somewhat unfortunate in the context of a nonprocedural
theory like OT, but they are well-known from the reduplication literature, so | use them here
as descriptive terms.

Over- and underapplication patterns within a reduplicated word are similar to the
"cyclic effects' in paradigms — both involve disobedience to canonical patterns in a specia
morphological domain. Both are traditionally assumed to follow from rule-ordering:

phonology takes place before, or fails to take place after, a morphological operation like

32 Like certain roots and stems, affixes are morphologically bound, and therefore are not legitimate
domains of phonological rule application. But see Borowsky (1986), who proposes that English -ing goes
through level 1 rulesto derive its velar nasal.
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reduplicative copying or affixation. Building on McCarthy & Prince's work, | show in this
section that reduplicative and paradigmatic misapplication identity effects are similar but not
identical phenomena, and that neither is the product of derivational ordering. Misapplication

identity effects are produced in paralel by constraint interaction.

241 Overgpplication

In overapplication, a phonologica process applies where it is not conditioned to
preserve identity of related strings. The Austronesian language Sundanese provides a
simple case of overapplication in a paradigm (see 83). Sundanese has progressive nasal
harmony. Vowelsand vowe sequences that follow nasa consonants are nasdized, and dl
other vowels are ora. Supralaryngeal oral consonants block nasal harmony [patur]
‘arrange, [piiliat] 'stretch’, except in one circumstance. When the plural morpheme
(realized as[-ar-] or [-al-]) isinfixed after aroot-initial nasal, it fails to block nasal spread.
Nasalization overappliesin [n-al-iar] 'seek (pl)', nasalizing vowelsin anon-nasal context.

(20) Sundanese Paradigmatic Overapplication
OO-I dentity
[niar] > [n-al-iar]
0 N
[niar/ [ar + piar/

Nasal harmony applies in the infixed word, where it is not conditioned, because nasal
harmony is properly conditioned in the base. Corresponding vowelsin the two wordsarein
different environments and are expected to differ in nasdity, but do not, because
paradigmatic identity takes precedence over the nasal spread constraints.

Overagpplication is produced by the constraint ranking in (21). A phonological
process occurs generally in the language because a markedness (M) constraint outranks 10-
Faith constraints. The process overappliesin paradigms because an OO-Identity constraint
is highly-ranked in the grammar, as high as the aternation-inducing M constraint.

(22) Overgpplication  OO-Identity, M >> 10-Faith
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To seethisranking in action, consider an overapplication pattern in reduplicated words.

Reduplicative overapplication isformally parallel to overapplication in paradigms; it
is produced by the same congraint interaction (with BR-lIdentity high-ranked, instead of
OO-Identity). McCarthy & Prince (1995) analyze overapplication of progressive nasd
harmony in Madurese. Madurese has the same complementary distribution of ora and
nasal segments as Sundanese — nasdlity spreads from primary nasal consonants onto
following vocoids. In reduplicated words like [yat-n€¥at] ‘intentions, nasal assimilation
overgpplies, and the prefixed reduplicant is nasdlized even though it is not post-nasal.
McCarthy & Prince's Madurese analysisis sketched briefly here, and laid out in more detail
in 83, whereit is applied to the nearly identical Sundanese pattern.33

Allophonic aternations are produced by the interaction of two markedness
congtraints: one demands the more-marked allophone in a specific context, and the other
demands the lesss-marked allophone in the general case. In Madurese, a context-sensitive
markedness constraint *NVORAL ("no ora vocoids after nasa segments') forces nasa
vocoids by banning lesssmarked oral ones from a specific environment. Ranked above a
context-free markedness constraint against nasal vocoids, *VNAS, the *NVORAL constraint
demands nasality. Nasa vocoids surface only in post-nasal context, which means that
*VNAS dominates the 10-Faith constraint |O-IDENT[NAS].34 The hierarchy that produces
the canonical complementary distribution of oral and nasal vocoids in Madurese (and
Sundanese) is*NVORAL >> *VNAS >> | O-IDENT[NAS].

In overapplication, preserving identity of reduplicant and base forces nasal vocoids

to appear in anon-nasal context. BR-ldentity forces*VNAS violation, asin (22).

33 The differences are (i) Madurese tolerates nasalized glides and not Sundanese does not, and (ii)
overapplication of nasalization occurs within a reduplicated Madurese word (by high-ranking BR-Identity),
and between two separate Sundanese words (by high-ranking OO-Identity).

34" This Markedness >> |O-Faithfulness ranking must hold, because allophonic nasality cannot be fixed in
input forms (see Prince & Smolensky, 1993:191ff. and §1.2.2 above on the Richness of the Input). Rich
inputs may present either allophone without regard to context, and 10-Faith is low-ranking.
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(22) Madurese Reduplicative Overapplication BR-ldentity, M >> |0-Faith

/RED - neyat/ BR-IDENT[NAS] | *NVoRraL | *Vnas | IO-IDENT[NAS]
a yat-n€yat *!
b,? yat-néyat * k k k% * kk k%

> ** x * % %

C. yat-néyat

The optimal candidate (22b) satisfies both BR-Identity and the top-ranked markedness
constraint by overapplying nasal spread. The underapplication candidate (224) also satisfies
BR-Identity, but it fatally violates high-ranking *NVORAL. Candidate (22c) is the normal
gpplication candidate, where nasalization affects dl and only post-nasal vocoids. Normal
application fares better on *VNAS than optimal (22b) does, but it fataly violates dominant
BR-IDENT[NAS].

When BR-Identity is high-ranking in agrammar, as high as an aternation-inducing
markedness congraint, overapplication of phonology in reduplicated words is optimal.
Overapplication in paradigmsis formally similar: an OO-Identity constraint, ranked as high
as the phonol ogy-inducing markedness constraint, produces overapplication of nasdization
in Sundanese paradigms like the onein (20), [jiiar palidr]. Paradigmatic overapplication

isdemonstrated in detail in 83.

(23) Overgpplication
in reduplication BR-ldentity, M >> |O-Faith
in paradigms OO-Identity, M >> |O-Faith

242 Normd Application
Identity of related strings is not aways achieved. Normal application of the

phonology can disrupt identity in both reduplicated words and in paradigms. McCarthy &
Prince (1995) provide actua examples of identity-disrupting norma application in
reduplication, but to simplify this discussion (24) shows a hypothetical language Madurese'
in which reduplicative identity is sacrificed to the canonical nasal harmony pattern. As in

real Madurese, the base's vocoids are post-nasal and their correspondents in the reduplicant

-45-

are not, but here nasdization applies normaly, aways and only where it is properly
conditioned, and the optimal base-reduplicant pair is not identical.

(29) Madurese' Normal Application M >> BR-Identity, |O-Faith
/RED - neyat/ *NVoRrAL | *Vnas | BR-IDENT[NAS] | IO-IDENT[NAS]
a yat-ngyat *1
b. yﬁt‘néyét ***!** * kk kk
C. T  yat-n&yit i * e

Normal application results when faithfulness ranks below the phonology-inducing
markedness constraints. In (24), both 10-IDENT[NAS] and BR-IDENT[NAS] are dominated
by the markedness constraint against nasal vocoids. Therefore, nasal vocoids appear only
when forced by *NVORAL — that is, nasal vocoids appear in post-nasal context, and
nowhere else.

Normal application in paradigms works the same way. OO-ldentity is dominated
by markedness, and paradigmatic identity is not achieved. In Sundanese, for example,
identity-disrupting normal application occurs when an affix introduces a nasal segment:
corresponding vowes in the paradigm [dyhys  d-um-¥h¥s] 'approach (a superior)' are
not identical, because nasal spread is more important.  OO-IDENT[NAS] is violated under
domination by the top-ranked markedness constraint *NVORAL, and paradigmatic identity
is sacrificed (see §3.4).

(25) Normal Application
in reduplication M >> BR-Identity, |O-Faith
in paradigms M >> OO-Identity, 10-Faith

Summing up, reduplicative and paradigmatic identity relations produce the
overapplication and normal application patterns in the same weay, through the same
constraint interactions. The only difference is in which type of faithfulness constraints are

relevant.
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243  Underapplication and Back-Copying

Like overapplication, underapplication of aphonological process leads to identity in
reduplicated words and in paradigms. In underapplication, an aternation fails to apply
whereit is properly conditioned. In the underapplication candidate (24a), nasalization fails
to occur in the find syllable of the base, even though it is in post-nasal context, because
nasalization is not conditioned in the corresponding reduplicant. Underapplication is the
most complicated and most interesting of the patterns, in part because it shows a difference
between reduplicative and paradigmatic identity relations.

Underapplication of a process entails violaion of the markedness constraint that
drives the process — in (24d), underapplication violates high-ranking *NVORAL.
Overapplication better satisfies the constraints: (24b) satisfies both BR-Identity and the top-
ranked M constraint.  Logicaly, then, overapplication is more harmonic than
underapplication, and should always be preferred. For undergpplication to win, something
has to rule out the overapplication option.

In reduplication, underapplication occurs relatively infrequently because it requires a
specia configuration of constraints (see McCarthy & Prince, 1995:85). BR-Identity has to
be joined a the top of the hierarchy by a markedness constraint C, which prohibits
(over)application of the processin the reduplicated word. This C cannot block the process
inthe generd case; it has to become relevant, and force M-violation, only in reduplication.
McCarthy & Prince point to constraints like the OCP and template-like constraints on
reduplicative morphology to rule out overapplication. In Akan, for example, a palatalization
process (k --> t¢ /__1) underappliesin reduplicated words like [ki-ka?] 'bite’ because BR-
Identity must be sdtisfied (*tei-ka?) and overapplication is prohibited by an OCP
constraint on palatal features (*tei-tga?). Thus, underapplication is not smply a response
to a high-ranking BR-Identity constraint. It requires the combined effort of BR-Identity
and a particular type of markedness congtraint, which blocks phonology in reduplicated

environments only. The reduplicative underapplication ranking is (26).
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(26) Reduplicative Underapplication  C, BR-ldentity >> M >> |0-Faith

Underapplication in paradigmsis formally different. Paradigmatic underapplication
does not require any special circumstances; it is a straightforward response to high-ranking
OO-Identity constraints. The English truncation case shows underapplication: the expected
backing of alow vowel before atautosyllabic r fails to apply in the diminutive form L[agr
because low-vowel backing is not properly conditioned by the base L[ &g rry.35

27) Underapplication

OO-| dentity
L[edrry > L[agr
) N

/L[edrry / / L[&drry + TRUNCpm /

The constraint againgt tautosyllabic [aa] sequencesis violated by the truncated word in (27).
The markedness constraint has no effect — it underapplies — because an OO-Identity
constraint is dominant (see tableau (16)). In paradigmatic underapplication, OO-ldentity
conflicts with and forces violation of an aternation-inducing M constraint.
(28) Paradigmatic Underapplication OO-Identity >> M >> |O-Faith
The English underapplication ranking blocks neutralization: L[adrry L[adr satisfies OO-
IDENT[BK] at the cost of a *aa]q violaion. The question is what rules out the competing
paradigm L[a]rry  L[a]r, which manages to satisfy both OO-Identity and *aa]s by
overapplying phonology in the base.

McCarthy & Prince's theory of reduplicative underapplication does not trandate to
the paradigmatic cases, because no markedness constraint can block application of a
phonologica process in one of the the members of a paradigm without blocking it in dl
words. Markedness constraints govern individual words. Co-membership in a paradigm
does not violate markedness; for example, the OCP is not violated if two separate words
contain the same feature. Elements in separate words can interact only if those words
coexist in a phonological phrase, not if they coexist in a phonological paradigm. Thus,

insofar as there are no paradigm-specific markedness constraints, anything that blocks

35 Recall the disclaimersin fn. 30 about the use of procedural terminology in this description.
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(over)application of a process in a paradigm will block its application across the whole
language.

| propose that overapplication in the paradigm's base is ruled out, and
undergpplication in the derived word is ruled in, by recursive evauaion of paradigms.
Consider again the two candidates from tableau (16) that satisfy OO-Identity.
Overgpplication in L[a]rry  L[a]r violates only low-ranking |O-Faith, while the optimal
underapplication paradigm L[agdrry L[adr violates dominant *aa]s. Overgpplication
fails because it incurs afatal violation in the dominant recursion of constraints.

(29) The Recursive Hierarchy

overgpplication  (a) L[alrry L[alr
& underapplication (b) L[egrry L[agr

Ranking: OO-IDENT[BK] >> *aa]g >> |O-I DENT[BK]

Recursion (A) Recursion (B)

Neil 00D [*a]g [ 10D | >> [/laai - 0O0-ID [ *aa]g | 10-ID
TRUNC/

a lari *! a. lar *

b. = laeri b. = laa *

Thekey isthe locus of the misapplication effect. Phonology misapplies in the base in the
failed paradigm, while misapplication occurs in the derived word in the optima one.
Underapplication wins because overgpplication in the base is impossible.  The base must
show maximally-harmonic ("canonica") phonology, because it is evduated by a dominant
recursion of the constraints. Recursion makes underapplication possible without
contravening the *&a]g >> |O-IDENT[BK] ranking. The lower-ranked constraint compels
violaion of the higher-ranked one only because 10-IDENT[BK] is violaed in a dominant
recursion of constraints.  As mentioned earlier, | take the PRIORITY OF THE BASE
generalization to beinviolable in paradigms, and build it into the architecture of the grammar
by way of recursive evauation.

Reduplicated words, unlike paradigms, can violate base priority, and the base of
reduplication can copy phonology that is properly conditioned only in the reduplicant.
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McCarthy & Prince refer to this as BACK-COPYING and analyze severd examples. These
include the well-known Tagal og case in which the prefix /par/ triggers nasal substitution in
both the reduplicant and the base: [pa-mu-mutul] < /pan + RED + putul/. Nasal substitution
is properly conditioned only between the prefix and the adjacent reduplicant. The process
applies in the base simply to preserve BR-Identity. For expository purposes, | abbreviate
the congtraints that produce nasal substitution adjacent to prefixes like /pan/ as NAS-SUB.
This congtraint has dominate 10-IDENT[NAS] to force the canonical substitution pattern.
BR-IDENT[NAS] also dominates 10-Faith, producing overapplication in (30b).36

(30) Tagalog back-copying overapplication  BR-Identity, M >> |O-Faith

/pay + RED + putul/ || BR-IDENT[NAS] [ NAS-SUB | IO-IDENT[NAS]

*|

a pa pu putul
b. = pa mu mutul

* %

C. pa mu putul 1 *

Comparing this tableau with the Madurese case in (22) shows that the grammar is
indifferent to where in the reduplicated word the misapplication occurs. In Tagalog
unexpected phonology appears in the base, while a formaly similar ranking makes the
reduplicant misbehave in Madurese. BR-ldentity constraints can induce noncanonical
phonology in either string, whichever better satisfies the constraints. In Tagalog and
Madurese, the winner is more harmonic (markedness-satisfying) overapplication. Thus,
reduplicative identity is a two-way street, and either string in a BR-ldentity relation can
influence the other. Thisfits with the null hypothesis about an identity relation: it should be
symmetrical. Faithfulness constraints in Correspondence Theory reflect the expectation of
symmetry in the correspondence relation: they demand that two related elements are dike,

and not that one element defersto the other.

36 |n assessing |O-Faith violationsin (30) | assume that both the base-initial and the reduplicant-initial
consonant correspond to the underlying root's oral /p/ (as well as to the underlying prefix's final nasa; i.e,
thisis coalescence). Alternatively, the reduplicant's segments could correspond to base materia only (and
not to the input). This would change the O-Faith violations in (30) but not the overapplication result.
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The symmetry demonstrated by back-copying confirms that reduplicated words are
derivedinparale. In aparalle theory it is natural that the base can determine features of
the reduplicant and the reduplicant can determine features of the base, because the two
strings are generated and evaluated simultaneously. Serial-derivational theories, in contrast,
do not predict back-copying: a reduplicant is assigned its segmentism by its base, so the
base must be generated first. Patterns in which the base's phonology is influenced by the
reduplicant require some additional explanation.37

In further support of paraldism, McCarthy & Prince discuss cases like Mday,
where the reduplicant both triggers and copies an aternation in the base (1995:83.6). Like
the Austronesian languages mentioned earlier, Maay has progressive nasa harmony. In
(31), prefixing a reduplicant triggers nasdization on the base-initia syllable, and the

reduplicant copies this nasalization in an overapplication identity effect.38

(31) Malay /RED - wapi/ wapgi-wagi 'very fragrant’
/RED - hamo/ ham3-ham3 ‘germs
/RED - anan/ dnan-apan ‘ambition’

This patternis difficult to model with serid derivation. Any ordering of nasal spread with
reduplicative copying produces incorrect results. In (32a) copying precedes nasalization,
and the nasal spread rule fails to affect the reduplicant's first syllable. In (32b) copying
follows nasdlization, and nasalization applies twice in a cyclic derivation, but again the
wrong form is produced. Both of the simple seria hypotheses (“copy first" or "copy

second") incorrectly generate normal application of nasal spread.

37 For example, the Tagalog reduplicant could be infixed in acyclic derivation. Nasal substitution would
apply first to the prefix-base combination, and apply again on a later cycle after the reduplicant is infixed.
Note, however, that there is no apparent reason why the reduplicant would infix in this case, since
infixation of a CV reduplicant in a consonant-initial stem like [pamutul] does not improve its harmony (see
McCarthy & Prince, 1993a on prosodically-driven reduplicative infixation).

38 If the reduplicant is suffixal, then Malay is a case of back-copying overapplication, similar to Tagalog.
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(32 The Failure of Serialismin Malay Reduplication

a Copy first b. Copy second c. Copy twice?
UR /RED - wani/ UR /RED - wani/ UR /RED - wani/
copy wapi-wani nasdize wani copy wani-wani
nesdize  warji-warni copy  wari-war nesdize . wani-wai
nesdize  warnl-warni copy?  wapi-wani
SR *wari-warni SR *wani-wani SR Wani-wani

To get overgpplication the derivation in (32¢) is required: first reduplicative copying, then
nasal spread, and then another copying-like operation, which nasalizes the reduplicant's first
syllable. This second copying procedure is remarkably different from the first one
however, in that no segments are actually copied; only nasalization is transferred.

The difficulty for the serial analysis of Malay is that two different features of the
reduplicant are called on at different stages of the derivation. To put it informally, the nasal
/...yi/ half of the reduplicant has to trigger nasdization in the base before the ora /wa.../
half of the reduplicant copiesit. The serial analysis of this patternis clumsy at best, but in a
pardlel analysis the problems fal avay: Maay shows a smple overapplication identity
effect, produced by the same ranking that generates overapplication of nasa spread in
Madurese. With BR-Identity at the top of the ranking, the overapplication candidate (33b)

isoptimal.
(33) Malay overapplication BR-Identity, M >> 10-Faith
/RED - wanji/ BR-IDENT[NAS] | *NVoRraL | *Vnas | IO-IDENT[NAS]
= ~ * % | * % * %
a wari-wani :
b & \i/ﬁ]ﬁ-\f]ﬁlf * Kk kk k% * k Kk k k%
I Wal’_]‘i'\f]ﬁlj‘ 'k! * k kK * k k%

Back-copying in Tagalog and Malay (and other languages) is strong support for the
hypothesis that reduplication is paralel, without intermediate stages. Any case in which the
reduplicant dictates some property of its base is evidence that the strings are symmetrically

related. In part thisfollows from the nature of reduplication, because a the same time that
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the reduplicant influences the base, the base has to dictate properties of the reduplicant
(otherwise the pattern would not be reduplicative copying).

However, the argument that "symmetry demonstrates parallelism” actually has two
subparts. First, a reduplicant and its base are available smultaneously because they are
treated as a unit by the grammar. They comprise aword. Second, the strings are available
at the same time because the grammar makes no distinction between violations incurred by
the base and violations incurred by the reduplicant. All violations are talied equivaently,
and misapplication can occur in either of the related strings.

Wordsin paradigms behave differently. Paradigmatic relations are asymmetricd, in
that the base can influence the derived word, but the derived word never influences the base.
Recursive eva uation enforces the base's priority by distinguishing violations incurred in the
base from those incurred in the derived word, and assigning greater cost to the base's
violations. Thusone of the arguments supporting parallelism in reduplication does not go
through in paradigms: the grammar does distinguish the locus of constraint violation in
paradigms, and there is no two-way street in misapplication effects. But the other argument
for parallelisn holds: paradigms are treated as units by the grammar. The paradigm's
members are separate words, but there are primitive elements of grammar that make
reference to subparadigm units: the OO-Identity constraints. Logicdly, both members of
the subparadigm must be available for evauation at the same time, in the same way that
inputs and outputs are simultaneoudy available for evduaion by 10-Faith constraints.
Paradigms are generated and evaluated as units, and the priority of the base over the derived
word isranking priority in aparalel derivation.

In short, underapplication in paradigms is possible because back-copying is not.
Recursive eva uation ensures that when presented with a choice between underapplication in
the derived word and overapplication in the base, the grammar chooses underapplication,

even though it violates a higher-ranked markedness constraint. With the priority of the base
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enforced as ranking priority, underapplication is produced by a simple hierarchy of OO-
Identity >> M >> |O-Faith.

Of course, another way to rule out back-copying in paradigms is serial derivation:
the baseis produced first, and input to alater stage of derivation, where morphology creates
the derived word. Some of the details of thiskind of analysis have aready been mentioned.
The early stage of derivation has to be governed by a "no look-ahead" principle, keeping
early stages blind to later ones, since without this restriction back-copying in paradigms
could be incorrectly generated. Also, the serid mode has to dlow stages of derivation to
differ in content, so that early rule application is not undone by later derivation. Rules are
turned off, or faithfulness constraints are promoted, to generate a misapplication identity
effect. And because it entails variation among the stages of derivation, serial theory has to
explain why the stages of derivation in a language resemble each other as much as they
do.39

| argue throughout this thesis that the recursive proposal improves on theories that
enforce base priority with a seria stepwise derivation. As noted, enforcing base-priority
with serialism comes at the cost of positing distinct stages of derivation and suffering the
resultant increase in the typological predictions of the theory. The transderivational analysis
obviates re-ranking and limits typology appropriately. Also, unlike serid theories, TCT
provides adirect link between amorphologically-complex word and its underlying or input
form. Thislink iscrucial, because a complex word may be more faithful to the underlying
form than its base is; for example, in English condém<n>  condémnétion, the root-final
segment surfaces in the derived word only. Explaining how complex words are sometimes
faithful to their bases and sometimes faithful to their underlying forms requires some extra

development of the basic serial proposal.4% Some possible elaborations of seria theory are

39 1t5 & Mester (1995) propose that subgrammars are restricted in that they can differ only in the rank of
faithfulness constraints, but it is unclear why this should be so (see §3.5).

0 Incondém<n> condémnéation, the derived word is faithful to the base's stress (Chomsky & Halle,
1968) but faithful to the UR of the root in segmentism. If the base is derived at level 1 to fix peninitial
stress, it is unclear why cluster simplification does not also apply (see 85.7). The absence of a direct link
between a complex word and the underlying form is also problematic with respect to affixal materiad which
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considered, and arguments in support of the parald recursion story are developed, in

following chapters.

244  Emergent (Un)markedness

A fourth pattern generated by a ranking of BR-Identity, 10-Faith and markedness
congtraints is dubbed by McCarthy & Prince (1994a, 1995) The Emergence of the
Unmarked (TETU). In TETU, amarkedness constraint M that is generdly invisble in the
language emerges in a specid morphological domain. The M congtraint has no genera
effect in the language because it is dominated by 10-Faith, but M emerges in reduplicated
words because it outranks BR-1dentity.

(34 The Emergence of the Unmarked (TETU)

|O-Faith >> M >> BR-ldentity
The Baangao case described in §1.3.1 demonstrates TETU. NOCODA is generdly
ineffective in Balangao because |O-MAX >> NOCODA. But the coda constraint forces less-
than-total copying in optimal reduplicated words because NOCODA >> BR-MAX ([tagta-
tagtag), * [tagteg-tagtag]). A markedness constraint emerges, and reduplicated words have
less-marked structure than non-reduplicated words.

TETU cannot occur in paradigms because both members of the paradigm are related
to an input by an 1O-correspondence relation. Given a TETU ranking like (34), both words
in the paradigm will obey top-ranked 10-Faith, and M does not emerge (cf. Benua, 1995;
Burzio, 1997ab). The only way to produce TETU in paradigms would be to distinguish
between two different |O-Faith relations in the paradigm, one proper to each word. It is not
clear what could motivate such a distinction. McCarthy & Prince (1995) discuss a sSimilar
issuein reduplication, and appea to morphology for a solution. Suppose that reduplicants
are, like their bases, related to underlying segments by 10-correspondence (as in McCarthy

is not present in the base. If the affix has phonologically predictable features, correctly generating an affix
in anon-initial cycle with high-ranking faithfulnessis complicated (see §3.5).
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& Prince's "full model" of reduplication). To get unmarked structure to emerge in
reduplicants, the |O-relation on the reduplicant hasto be distinguished from the 10-relation
on the base. Since reduplicants are affixes, the input-base (IB) faithfulness >> M >> input-
reduplicant (IR) faithfulness TETU ranking is consistent with the universal Root-Faith >>
Affix-Faith metarranking.#l  No comparable story makes TETU possible in paradigms.
Paradigmatically-related forms are both words containing roots, and they should both
respond to high-ranking Root-Faith constraints. Without a way to distinguish between the
two |O-Faith relationsin a paradigm, TETU cannot be produced.

Although TETU is impossible, a similar pattern occurs in paradigms, which | cdl
The Emergence of the Relatively Unmarked (TETRU). In TETRU, a markedness relation
emerges in a specia domain. Like TETU, TETRU is produced when two types of
faithfulness constraints have different rank in the grammar; specificaly, when OO-Identity
ranks between two markedness constraints, and 10-Faith ranks below both. TETRU
requires a particular relation between the two markedness congtraints: top-ranked M1 must
penalize asubset of the structures that are marked by M. That is, the M1 >> M2 ranking
establishes the rel ative markedness of two structures.
(35) The Emergence of the Relatively Unmarked (TETRU)

M1 >> OO-Identity >> M >> |O-Faith

As can be seen from this schematic hierarchy, TETRU involves an underapplication identity
effect, generated by the bottom three constraints. The phonological process enforced by the
markedness constraint Mo underapplies in paradigms, because OO-ldentity is dominant.
But the process does not always underapply: higher-ranked Mj asserts tha

underapplication must fail, and OO-Identity must be violated, when underapplication would

41 McCarthy (p.c.) suggests that |R-Faith effects fall into the category of opaque interactions, and could
be analyzed straightforwardly in terms of Sympathy Theory (McCarthy, 1997c; for a brief description of
opacity and Sympathy, see §4.4.3 below). See also Struijke (forthcoming) for another theory of
reduplicative TETU that does not assume IR-Faith constraints.
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produce a highly-marked structure. Thus, marked structure emerges through
underapplication, but only the less-marked of the marked set of structuresis alowed.

A real example from Tiberian Hebrew (84) is useful. Coda consonant clusters are
generaly avoided by epenthesis in Tiberian Hebrew because * COMPLEX-CODA >> |0O-
DEP. Epenthesis underapplies and coda clusters occur in morphologically truncated words
likethosein (368) to avoid realizing an epenthetic vowe with no base correspondent. This
underapplication is forced by the ranking OO-DEP >> * COMPLEX-CODA >> |O-DEP.
However, underapplication cannot preserve identity in paradigms if it would produce a
highly-marked rising-sonority coda cluster, as shown in (36b). Epenthesis must apply and

disrupt paradigmatic identity because a sonority contour constraint (SON-CON) outranks

OO-DEP.
(36) TETRU in Tiberian Hebrew Jussive Truncation
SON-CON >> OO-DEeP >> * COMPLEX-CODA >> |0O-DEP
a  Underapplication of epenthesis b. Normal application of epenthesis
creates lesss-marked coda clusters avoids rising-sonority coda clusters
yig.te yidt  'besimple yif.ne yi.fen  ‘build
yis.beé yisb  ‘takecaptive yiy.le yi.yel ’ uncover

The universal markedness rel ation between rising sonority and level or falling sonority coda
clusters is enforced by SON-CON ("no rising sonority coda clusters') ranked above
*COMPLEX-CODA ("no coda clusters of any kind"). This universal markedness relation
emerges in Tiberian Hebrew truncation, because OO-DEP ranks between these constraints
and |O-DEeP ranks below them. TETRU limits the underapplication of epenthesis, allowing
only relatively unmarked coda clusters to occur in truncated words.

Since TETRU involves underapplication, it is possible but unlikely in reduplicated
words. As discussed, underapplication in reduplication is not just a response to BR-
Identity; it requires another congtraint to rule out the overapplication option. Reduplicative
TETRU would therefore entail the ranking M1 >> BR-ldentity, C >> M5 >> |0-Faith, and

all three markedness constraints would have to be related, such that M1 penalizes a subset of
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structures marked by M (to establish the emergent markedness relation) and C prevents
repair of Mo violation in reduplicated words only. It isdifficult to come up with a plausible
set of three markedness constraints that could enforce the TETRU restriction on
underapplication in reduplicated words.

In sum, TETU can occur only in reduplication — it cannot occur in paradigms,
because both words are equally subject to |O-Faith congtraints. TETRU, on the other hand,
while theoretically possible in reduplication, is easier to generate in paradigms, where

underapplication is driven by identity constraints alone.

25 Summary

This chapter has introduced the basic outlines of TCT, as well as many of its
technical details. To review the main points, | proposed that morphological derivation is
subcategorized by OO-correspondence relations, which provide a phonologicd link between
a derived output and its output base. The phonological paradigms governed by OO-
correspondence are linear and trictly locad, and both members are available to the
phonology a the same time, in fully parale derivations. | argued that the illusion of
seridism in word formation, characterized here as the PRIORITY OF THE BASE
generalization, isenforced by recursive evauation of related pairs of words. The recursive
system differentiates the constraint violations incurred by each member of the paradigm, and
thereby ensuresthat paradigmatic identity relations are asymmetrical: the derived word can
copy its base, but the base cannot "anticipate” the phonology of the derived word.

Another goal of this chapter was to introduce the surface patterns produced by
various rankings of OO-Identity with respect to |O-Faith and markedness constraints. As
discussed, these are two identity-preserving phenomena, overgpplication and
underapplication (plus underapplication's companion TETRU effect), and identity-
disrupting normal application of phonology. Each of these patterns is examined more

closely in the following case studies.
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CHAPTERS3
SUNDANESE

31 Introduction

Paradigmatic OO-Identity constraints force overapplication of phonology in the
Austronesian language Sundanese. In plurals created by infixation, progressive nasal
assimilation applies where it is not conditioned, nasdizing vowels that are not in a post-nasal
context: [n-al-iar] 'seek (pl.)'. Nasalization overgppliesin the plural to achieveidentity with
the singular base, where corresponding vowels are predictably nasal in post-nasal context,
[niar] 'seek’. This Sundanese case study shows that the paradigmatic OO-Identity
requirements responsible for misapplication in paradigms are distinct from 10-Faith
constraints on input-output relations, and that the two sets of faithfulness constraints coexist
in the same markedness hierarchy.

The Sundanese facts are laid out in (37-39). Nasdlity is not contragtive in vowels.
Predictable harmony spreads nasality onto vowels and vowel sequences that follow primary
nasal consonants. The laryngeals [h, ?] are transparent to nasal spread (37a), but ora
consonants and glides block it (37b). Thus, nasal vowels appear in post-nasal context, and

ora vowels appear elsewhere.
37 Sundanese Nasal Assimilation
a jiar ‘seek’ b. patur ‘arange
bighar ‘to be rich’ fisar ‘displace
nadr ‘say' piliat stretch’
ni?is ‘relax in acool place marios ‘examing
na?atkin - 'dry’ piwat ‘elope’

Certain plural words deviate from the canonical pattern, and have nasal vowels in ora
context. The plura affix, which is redlized as either ar or al, is prefixed to vowd-initia
roots, asin (38a), and infixed if the root begins with a consonant or consonant cluster, as in

(380).42

42 The plural morpheme alternates predictably between al and ar under the influence of liquidsin the root
(Robins, 1957; Cohn, 1992; Holton, 1995). It has the same distribution as other Austronesian VC prefixes
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(38) Sundanese Plurals
a  Plural Prefixation

Singular Plural

alus ar-alus 'be pleasant'

ala ar-ala ‘take'

omorn) ar-omon-an ‘say, their (our, your) words
b. Plurd Infixation

Singular Plural

bawa b-ar-awa ‘carry'

dahar d-al-ahar ‘eat’

hormat h-al-ormat "honor'

In (39), the plura marker is infixed after a root-initial nasal consonant. Unexpectedly,
nasality spreads over the infix’sliquid onto the following vowels (Robins, 1957; Anderson,
1972; Stevens, 1977; Hart, 1981; van der Hulst and Smith, 1982; Cohn, 1990).

(39) Plura Infixation after Nasal Consonants — Overapplication of Nasal Spread
Singular Plural
piar n-al-ar 'seek’
nadr np-al-adr 'say'
mahal m-ar-ahal ‘expensive
natatkin n-ar-a?atkin 'dry’

Nasal harmony applies where its phonological conditions are not met to preserve identity in
the plural paradigm. Thisis overapplication, forced by a high-ranking constraint on an OO-
correspondence relation.

Cohn (1990) presents a cyclic analysis of Sundanese overapplication. The
nasalization pattern presents an ordering paradox, in that the nasalization rule has to apply
both before and after infixation of the plura morpheme. Cycles resolve the paradox,
allowing the nasal spread rule to apply more than once in the derivation of the plural word.
Nasal spread applies on thefirst cycle, nasalizing the root vowelsin [piiar] while they are in
post-nasal context, and applies again on the second cycle, after bracket erasure brings the

infix into the derivation, to nasalize the infixal vowel.

(e.g., Tagalog um), infixing after aroot-initial consonant. Infixation optimizes syllable structure (Anderson,
1972), and is forced by the constraint against coda consonants NOCODA ranked above the EDGEMOST or
ALIGN constraint that requires prefixes to be leftmost in the word (Prince & Smolensky, 1993; McCarthy
& Prince, 1993ab).
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(40) Cyclic Nasal Spread

Input (with morphological bracketing) [al [niar]]
Cycle1 nasa spread iar
Bracket erasure n-al-iar
Cycle 2 nasal spread n-aldar

The nasal spread rule is properly conditioned each time it applies. Morphology excluded
from the first cycle destroys the conditioning environment of the first application of nasal
spread, but since subsequent derivation does not denasalize the root's vowels, nasal vowels
appear in oral context in the plurd word. With cycles, nasality in the plura's root vowes is
not enforced by any rule of grammar; it is ssimply aby-product of the seria derivation of the
plural word.

Transderivational Correspondence Theory (TCT) gives the Sundanese pattern a
different explanation: nasality in the plural is enforced by grammaticaly by OO-Identity
congtraints. The plural word and its singular base are linked phonologically by an OO-
correspondence relation.  Through ranking, constraints on this relation force plural

paradigms to violate canonical phonotactics.

(41) Transderivational |dentity
OO-correspondence
[piar] > [n-al-iar]
N N |O-correspondence
/ piar / / aR + piar /

The misbehavior of nasal harmony in Sundanese is overapplication: nasalization applies in
both words, even though it is properly conditioned only in the base. A congraint
demanding identity of nasdity in the paradigm, ranked above a markedness constraint
against nasal vowels, produces the overapplication effect. By the OO-IDENT[NAS] >>
*VNASranking, it is better to achieve identity than to avoid marked vocalic nasality.

Like dl constraints, OO-ldentity constraints are ranked and violable under
domination. In the paradigmsin (42), an affix introduces nasality, and satisfaction of OO-
IDENT[NAS] isnot optimal. Instead, harmony applies normally, affecting al and only post-
nasal vowels.
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(42) Paradigmatic Identity Failures: Normal Application of Nasal Spread
gode g-um-3de 'big/be conceited *gode g-um-ode
*gdde g-um-3de
rasa r-um-asa ‘feel/admit to' *rasa r-um-asa
*rasa r-um-dsa
indit pap-indit 'to leave/reason for leaving' *indit pap-indit

*indit pap-indit
Corresponding vowels in related words in (42) do not match in nasality, because OO-
Identity is dominated by congtraints that ban ora vowels from post-nasal context,
abbreviated here as *NVORAL.43 This prohibition is always obeyed — ora vowes never
appear after nasals in Sundanese — so *NVORAL must outrank dl conflicting constraints.
In (42), *NVORAL conflicts with the paradigmatic identity requirement, and the markedness
constraint is satisfied because it is dominant: * NVORAL >> OO-IDENT[NAS].

Together, overapplication in (39) and norma application in (42) show that OO-
IDENT[NAS] ranks between two markedness congtraints. it dominates *VNAS and is
dominated by *NVORAL. Thus, identity in paradigms is optimal unless it would produce
an oral vowel in apost-nasa context. The markedness hierarchy of *NVORAL >> *VNAS
entailed by the OO-ldentity effect is independently motivated in Sundanese, by the
canonical distribution of oral and nasal vowelsin (37). Ranked above faithfulness to the
rich input, this markedness hierarchy ensures that nasa vowels appear, violating *VNAS,
only if dominant * NV ORAL demands them — that is, nasal vowels appear only after nasals,
even if nasal vowels are assumed to be present underlyingly (see 83.2). Thus, the
*NVORAL >>*VNAS ranking is constant, and two distinct faithfulness constraints, OO-
IDENT[NAS] and IO-IDENT[NAS], interact with it. This case is evidence, then, that OO-
Identity and 10-Faith coexist in a single hierarchy, and al words are derived by the same

grammar.

43 A serious theory of nasal harmony would require a typological study that is not within the scope of
thiswork. The*NVORAL constraint, which is borrowed from McCarthy & Prince (1995), is only a stand-
in for whatever constraint or set of constraints is responsible for harmony in post-nasal context.
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Since a single total ordering of constraints is responsible for both the canonica
nasal harmony pattern in (37) and (42) and the overapplication identity effect in (39), the
Sundanese analysis begins with an examination of canonica alophonic nasality (83.2).
Once the basic constraint ranking is established, OO-Identity constraints are introduced to
explain overapplication of nasal spread in plural infixation paradigms (83.3) and normal
gpplication in other paradigms (83.4). The transderivational approach is compared to
various dternatives (83.5). In addition to the cyclic mode in (40), three dternatives are
considered: one based on underspecification of the plurd morpheme's consonant, another
that invokes underlying nasalization in Sundanese roots (derived by Prince & Smolensky's
Lexicon Optimization), and a third that relies on a seria elaboration of an OT grammar. For

various reasons, each of these analyses fails to improve on transderivational approach.

3.2 Allophonic Nasal Harmony
In monomorphemic Sundanese words, nasdlity in vowes is predictable from the

vowel's phonological environment. Nasal vowels appear after nasa segments, and oral

vowels appear elsewhere (43).

(43) Allophonic Nasal Harmony
piar ‘seek’ patur ‘arrange
bighar 'to berich' pisor ‘displace
nadr ‘say’ piliat ‘stretch’
nifis ‘relax in acool place marios ‘examing
na?atkin  ‘'dry’ giwat ‘elope’

This is a smple alophonic dternation, predictable from phonological context alone. My
analysis of allophonic nasality in Sundanese follows McCarthy & Prince's (1995) treatment
of a similar pattern in the related language Madurese. The focus of the analysis is on the
distribution of oral and nasal vowels, and not on the nature of the nasalization process itself.

McCarthy & Prince show that the distribution of allophones is determined by high-
ranking markedness constraints. Two constraints interact, such that one forces the more-

marked allophone in a specific context, and another demands the less-marked alophone in

-63-

the general case. These markedness congtraints fully determine the alophonic aternation;
faithfulness to input or underlying forms plays no active role. Vowels are nasa in post-
nasal context and oral el sewhere because markedness demands it, and not because they are
faithful to theinput. 10-Faith constraints are low-ranked, below the markedness constraints
that dictate the distribution of the allophones.

Domination of 10-Faith in an alophony hierarchy follows from the Richness of the
Input principle (see Prince & Smolensky (1991:191ff) and §1.2.2 above)) A theory of
output constraints cannot state restrictions on inputs, so the pool of possible inputs must be
universal. Underlying forms are deduced from the language's outputs. Surface contrasts
provide information about underlying forms — if the distribution of a feature is not
predictable, it must be fixed in underlying representation and faithfully reproduced in
optimal outputs. Predictable features, on the other hand, say nothing about inputs, because
markedness, rather than faithfulness, determines a phonologically-predictable distribution.
In the Sundanese casg, it cannot be assumed that vowels are underlyingly ora or nasal, and
it cannot be dipulated either. Possible inputs to the Sundanese grammar are rich in
noncontrastive vocalic nasality, and present oral and nasal vowels without regard to context.
Markedness constraints dominate faithfulness t