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This article examines some consequences of optimality theoretic constraint ranking
and violability for the study of phonological development. It is well known that
the phonetic shape of child utterances is subject to strict restrictions. When these
restrictions are captured in terms of minimally violable, rather than inviolable,
constraints, the effects of a constraint that is overcome in development can continue
to persist through successive developmental stages and into the mature system. The
empirical base for this study is provided by previously unpublished data from a
longitudinal corpus of phonetically transcribed speech from four English-learning
children (Compton and Streeter (1977)). Evidence for this view of development
as constraint reranking is found in a comparison of the prosodic structure of child
and adult English and in a developmental change in the application of consonant
harmony; minimal violation in the child system itself occurs in the patterns of
content preservation displayed by truncations.

1. INTRODUCTION

Pethaps the chief innovation of the approach to phonology taken in Optimality
Theory (Prince and Smolensky (1993)) lies in its claim that constraints are
minimally violable, that a constraint can be violated if and only if its satisfaction
would interfere with the demands of a higher ranked constraint. This can be
contrasted with the usually implicit view that an active constraint is inviolable
at the level at which it applies. Minimal violation leads to explanatory advances
in dealing with data in which constraints apply nonuniformly (Prince (1993); see
also McCarthy (in press), Pater (1995))—that is, in which a constraint is satisfied,
or violated, only in a particular context. In Optimality Theory, this is captured
straightforwardly by constraint ranking: A constraint is satisfied except where it
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comes into conflict with a higher ranked constraint. Although it is not impossible
to describe mstances of nenuniformity using inviolable constraints, this usually
involves simply staimg where a constraint applies and where it does not, which,
unlike the cpnstrzunt ranking approach, dees not succeed in reducing the observed
facts to more basic principleé (in this regard, see especially Prince and Smolen-
sky’'s { 1993, section 4) discussion of the “Exeept When™ scenarios).

This a article discusses some consequences of minimal violation for the analysis
of uhﬂdren s developing phonological systems and for an understanding of their
relation to the fully developed systems of adults. It is a common observation that
the phonetic shape of young -children’s speech is subject to strict restrictions,
whicly are g:&emome in the course of development. If these restrictions are for-
m.«.lliged in terms of fully satisfied constraints, then to overcome one is to render
it completely impotent.! However, if the constraints are minimally violable,
overcomning a consiraint is not equivalent to shutting it off. When a constraint
is Outranked by another, it will continve to be satisfied wherever it does not
conﬁmt with the requirements of the dnmmétmg constraint. Under this view, the
EffﬁCLS of a child language constraint cauld persist in sometimes quite subtle
ways throu0h successive -developruental stages and into the mature system.

Dne mugch- dlaﬂil.s‘«-ed restriction on the phenetic shape of child language is a
blsvllahlc maximuam on word size, which applies at about age-2. When a child
at thls stage attempts longer werds they are fruncated so as to conform to the
size limit. This has been extensively documented in both child English and child
Dutch (Allen and Hawkins (1978), Archibald (1995}, Dot €1995; 1996),
Demuth and Fee (1995}, Echals and I*itwporﬁ (1997); Fee-{1992; 1995), Fikkert
(19'5% Clerken (1994), Holries (1927, 2243, Ingram (1978), and Wijnen, Xri-
khaar, and den Os (1994}). Aithcmugh the existing aecounts of this restriction are
quite varied in their theoretical premises andd in the details of their analyses, for
the mast part they agree that whatever constraini is responsible for this word
size maximum is unigue to the-child systénrand disappears daring development,
playing no role in the adult Tanguage*

Because words in Diutch and Bnglish routinely exceed two syllables in length,
such a conclusion may- seem inevitable. In the second section of this article, I
suggr“;t that confrary to initigh appearances, the constraints responsible for the

1S€‘E section 4, as well as Pater-(1995), for- discussion of the miechanisms by which the effects
of inviolable ccmsiramls might be limited, rather than fully suppressed: For the present, it suffices
to note that in a theory that-assumes fully satisfed constraints, incomplete satisfaction requites sorme
spccnal explanation.

2A57is discussed lager. accounts that definie-the restriction in. prosodxc terms {Demuth: (1995),
Dr,muth and F@e (1995) Fee (1992; 1995), Fikkert -(1994)) draw a -connection between ithe child
lanzuagc constraint and constraints active cross-hnguisticaily, as well as-to the prosodic structure of
the mature language. They mostly agree with other accounts, though, that the restriction to a single
foot1 1s nut part of adult English or Duteh (with the important exception of the discussion of hypocoristic
formation. in Fee (1992)).
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word size maximum do indeed play a role in the adult language—in the English
stress system, in particular. Adapting work on prosodic morphology by McCarthy
and Prince (1994a), I show that the child language restriction can be reduced to
the satisfaction of several well-motivated prosodic constraints. I then demonstrate
that although two of these constraints are in fact violated in adult English, they
continue to have effects in the stress system. Instead of being freely violable, or
turned off, they are minimally viclable, or outranked.

Following the account of the word size maximum, the third section turns to
the patterns of content preservation seen in the truncations of adult targets that
exceed that size limit. The analysis of these patterns reveals an instance of minimal
violation in the child system itself. To establish the empirical base for the analysis,
I present previously unpublished data from an extensive corpus of spontaneous
utterances produced by four English-learning children (see Compton and Streeter
(1977) for the method of data collection and preliminary analyses). These data
provide strong support for Echols and Newport’s (1992) contention that trunca-
tions of inifially stressed trisyllables usually preserve the initial and final syllables,
with the medial one being deleted (cf. Gerken (1994), Wijnen et al. (1994)). All
apparent cases of preservation of the medial rather than the final syllable can be
attributed to the relative markedness of the onsets of these syllables: The medial
syllable’s onset is retained instead of the onset of the final syllable only when
the former is less marked (i.e., less sonorous: e.g., [bafo] buffalo; cf. [efent]
elephant). This parallels better known cases of onset selection in initial truncation
(e.g., [bun] for balloon). Tt is here that we find evidence of minimal violation.
The constraint demanding unmarked onsets is violated at this stage of develop-
ment, as marked (i.e., high sonority) onsets are usually well tolerated (e.g., [jewo]
yellow). Its role in determining the output of truncation, however, shows that it
is not turned off.

The fourth section provides direct evidence of development as constraint
reranking. Here the focus is on another well-known restriction on early child
utterances; Within a word, and sometimes within a phrase (Donahue (1986)),
consonants must have the same place of articulation (Compton and Streeter
(1977), Cruttenden (1978), Dinnsen, Barlow, and Morrisette (1996), Drachman
(1976), Ferguson, Peizer, and Weeks (1973), Goad (1996b; in press), Ingram
(1974), Jespersen (1922, 109), Levelt (1994; 1995), Macken (1995), Menn (1976),
Smith (1973), Spencer (1986), Stemberger (1995), Stemberger and Stoel-Gam-
mon (1991), Stoel-Gammon and Stemberger (1994), Vihman (1978; 1980)). This
restriction, often described as consonant harmony, is usually not stated as simply
demanding agreement in place specification, as its application is normally limited
in one or more ways. For instance, it is often the case that only coronals assimilate,
so that words with a combination of labials and velars would violate a condition
on place agreement. The claim here is that the limitations on the effects of this
constraint are caused by its being dominated by constraints favoring a match
between Input and Output representations (the. Faithfulness constraints of
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McCartliy and Prince (1995)). Again drawing on the corpus described in Compton
and Streeter (1977), I provide evidence of a developmental progression in which
this consiraint is first fully satisfied and then violated when its satisfaction would
reqiiire 2 noncoronal consonant to be altered (i.e., Stage 1: [gog] dog, [gak] box;
Stage 2: [gog] dog, [boks] box). Following an analysis of these developmental
stages, the axticleﬁmnéludes with a discussion of some prospects and problems
for furtheér research within this framewa:ark

2. THE PROSODY OF CHILD AND ADULT ENGLISH

Child language researchers have long recognized an early stage in-which words
are maximally -bisyllabic and-longer adult targets are truncated. Perhaps the
eatliest record of this stage is v Holmes’s (1927, 224) description of his daughter
Mollie’s speech: “A word of more than two syllables seems to be consistently
reduced to two. Presumably that Was' Mollie’s syllable span.”

Subsequent research has shown that the binary “syllable span” is not quite
descriptively accurate. Bisyllables can be truncated as-well, if they are finally
rather than initially stressed. The following near-minimal pairs, produced by an
English-learning child, illustrate the difference between initially and finally stressed
bisyllables (from Trevor’s corpus;-see section 3 for details on the source and for
more trancation examples). Age is-given in parentheses as years;months.days.

(1) a. {g_a:bedg] garbage (1;}0.5) Fovee dit] raBbit (1:9:2}
b. [ga:ds] = garage (1;10.5) fwee:f]: giraffe (1;9.1}

As is typical of children at this stage, initially stressed bisyllables (la) are
produced intact, whereas finally stressed ones (1b)-are reduced-to monosyllables
(garage is finally stressed in American English, which Trevor was learning).
This assymetry between ‘06 and ©°C" sequences shows up. again in truncated
productions of trisyllables with medial stiess. The final two syllables, which form
the préferred *ooshape; are consistently retained. Here again are some examples
from Trevor:

(2) a {te:do] potatc  (1;10.2)
b. [ge:di] spaghetti (1:9.2)
c. [ge.der] together {1;10.1)

The ‘G0 unit that is preserved in these utterances is in fact the canonical left-
headed foot (or trochee) of the English stress system (Hayes (1982), Kager (1989),
Pater (1995); cf. Burzio (1994)). The maximum word size of carly child English
is thus properly characterized not as a bisyliable, but rather as a foot.

To f9rmally express ‘this child language word size maximum, Allen and
Hawkins (1978), Gerken (1994), and Wijnen et al. (1994) invoked templates that
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restrict children’s words to a single strong-weak (SW; i.e., stressed-unstressed)
rthythmic sequence, whereas Fee (1992) and Fikkert (1994) used a prosodically
based Minimal Word template that imposes a single foot limit. Although based
on somewhat different theoretical premises, these accounts all succeeded in
capturing the basic convergence between the prosodic or rhythmic structure of
child langoage and that of the adult system, as both the child and the adult
langnage make use of the same SW unit, or trochaic foot. Next, I show that the
templates that are used in these accounts to limit children’s words to a single
thythmic-prosodic unit can be reduced to the interaction of independently required
constraints. This atemplatic analysis has the added benefit of treating the size
restriction as an instance of the general unmarkedness of child phonology. By
then showing that the constraints invoked do continue to play a role in the stress
system of English, I provide an example of constraints that are fully satisfied in
child language becoming minimally violated (much) later in development—that
is, of development as constraint reranking.

2.1. The Size Restriction Derived

The analysis of the size restriction to be presented here starts from the important
observation that the maximal size of words in early child language is equivalent
to the Minimal Word of many adult languages (Fee (1992; 1995), Fikkert (1994)).

The cross-linguistic import of the Minimal Word was first demonstrated in
McCarthy and Prince (1986). As its name implies, the Minimal Word usually
sets a lower bound on word size. For example, in Diyari, bisyllabic kana ‘man’
is well formed, whereas monosyllabic lexical words such as *ka are nonexistent
(Austin (1981), McCarthy and Prince (1986)). McCarthy and Prince derived this
restriction from the interaction of the prosodic hierarchy (3) with a principle of
Foot Binarity.

(3) Prosodic Hierarchy (Selkirk (1980))

Prwd Prosodic Word
llt Foot
([1 Syllable
;‘1 Mora

The prosodic hierarchy is a hierarchy of constituency, with members of each
level grouped into a constituent of the next level above. Morae are organized
into syllables, syllables into feet, and so on. It appears to be a universal of
prosodic representation that every constituent must have a head—that is, that it
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cqntain an -element from the next level below (see Selkirk (1995)). I every
Prosodic Word must contain a foot, and if by the principle of Foot Binarity feet
must be binary: at either the ‘moraic or syllabic level, then it follows that every
word must be bisyllabic or bimoraic: In a language like Diyari, which does not
permit bimoraic syllables, the result is a bisyllabic minimum.

The Minimal Word sets an upper limit on size in much more restricted
mrcumstances in adult languages. Conv:*meuﬂy Driyari also-provides an example
of the Mlmmal Woard as maximun: Reduplication folly copies bisyllabic words
(4a] When the word is Ionger, only the first iwo syllables are reduplicated (4b).

- (4) Diyari Reduplication
Stem Rcduphcated form
a kanku  kanku-kanku ‘boy’
b kukuna - keku-kukuga “to jump’

To account for this pattern of reduplication, McCarthy and Prince (1986) posited
a Minimal Word template as the lexical form of the reduplicant.

The parallel between the shape of the Diyari reduplicant and children’s early
productions is interesting. However, to simply state that children’s early words
are Minimal seems insufficient:: One would like an explanation for why this
should be so. Demuth and Fee (1995) suggested two such explanations-(see also
Salidis and Johnson (1997) for a discussion of extralinguistic factors that ‘may
favor words of only this size). The. first is that the prosodic hierarchy becomes
availab}'e‘,graduaﬂy, anid that children at this stage have access only to the foet,
and not to the Prosodic Word. I refer the reader to- Demuth and Fee (1995) and
Goad (1996a) for further development of this idea.

Here 1 take up Demuth and Fee’s other suggestion, which they do not pursue
in any detail: The Minimal Word is the unmarked Prosodic Word. Under this
view, the connection between Diyari and child language is that unmarked struc-
tures are characteristic both of reduplication (McCarthy and Prince (1994a),
Steriade (1988)) and of the early stages of acquisition. The violability of con-
straints in Optimality Theory permits a definition of markedness that is extremely
simple to state but rich in its implications: A form is marked if it violates a
constraint (McCarthy and Prince (1994z), Smolensky (1993)). Because every
structure in all likelihood violates some constraint, this standard of markedness
never makes absolute judgments; structures are not simply marked or unmarked.
Rather, structures are marked or unmarked with respect to various dimensions
of well- fonnec';inesh, and we can compare the markedness of one structure to
another aiong each of these dimensiong

Demuth (1995) provided an optimality theoretic analysis of child truncation
in which a constraint that demands a minimal Prosodic- Word. outranks Faithful-
ness constraints. However, because it takes the unmarkedness of the minimal
Prosodh, Word to be a primitive notion, this analysis yields few explanatory
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dividends beyond those that are accrued by a Minimal Word template account.
A different line of attack is taken in McCarthy and Prince’s (1994a) reanalysis
of Diyari reduplication (see further McCarthy and Prince (1994b; in press) and
Urbanczyk (1996) on this atemplatic approach to Prosodic Morphology). They
showed that unmarkedness of the Minimal Word maximum can be explained in
terms of its satisfaction of a few basic prosodic constraints, much in the same
way that the Minimal Word minimum is reduced to the interaction of the prosodic
hierarchy with Foot Binarity in McCarthy and Prince (1986). Here I show how
this analysis can be extended from reduplication to child truncation.

The first ingredient in the analysis is an ALIGNMENT constraint. McCarthy and
Prince (1993a) showed that alignment of the edges of prosodic and morphological
domains is the motive force behind -a number of phonological and morpho-
phonological processes (see also Selkirk’s (1986) edge-based theory of the in-
terface between syntax and prosody). Of special interest in the present context
is that constraints of this type formally recognize the functional importance of
word edges (see especially Kager (1994)), which has long been noted by acqui-
sitionists (e:g., Echols and Newport (1992), Slobin (1973)). The constraint needed
here is one that demands coincidence of the edges of feet with the edge of the
Prosodic Word. I follow McCarthy and Prince (1994a) in using ALIGNLEFT, but
ALGNRIGHT would do as well:

(5) ArLiGNLEFT
Align(Ft, L, Prwd, L)
“Align the left edge of every foot with the left edge of the Prosodic Word.”

When a Prosodic Word consists of a single foot, as in (6a), ALIGNLEFT is fully
satisfied. Any additional feet will fail to be aligned with the left edge of the Prosodic
Word and will cause a violation of this constraint, as in the bipedal (6b).

(6) a. [(oc)ﬁ]P,Wd: v ALIGNLEFT b. [(60)(00)rlpwa: *ALIGNLEFT

Fully satisfied, this constraint serves to limit words to a single foot. However,
for the bisyllabic (6a) to be optimal, we also need an active constraint that forces
syllables to be incorporated into feet. Most recent work in prosodic theory allows
foot parsing to be nonexhaustive; syllables not parsed into feet can under certain
circumstances be parsed directly by the Prosodic Word (see Hayes (1995), Idsardi
(1992), 1t6 and Mester (1992), Kager (1989), as well as most subsequent literature
on metrical phonology). As (7) illustrates, the addition of such a syllable would
not violate ALIGNLEFT and would create a trisyllabic word:

(7) [(60)sClpwa: v ALIGNLEFT

Prince and Smolensky (1993) proposed Parse-G as the constraint that punishes
this sort of nonexhaustive parsing (8):
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{8y Parse-©
Every syllable must belong to-a foot.

Finally, we must ensure that feet are strictly binary; they must be neither monosyl-
labic nor larger than bin_ai'y. For this purpose - we can invoke Foot Binarity (FrBm;
McCarthy and Prince { 1986), Prince. (1980}, Prince and Smolensky (1993, 47)),
which defines both an upper and lower bound on foot size if it is stated simply as
“feet are binary.” Assuming that at the stage of development with which we are
concerned, sYllglb].e quantity has not emerged (see Fikkert: (1994)); this constraint
will require bisyllabic feet (rather than bimoraic; see section 3.3 for discussion of
the mﬂnosyllables produced by truncation of finally stressed bisyllables).
Lomhmmg ApsonLert, and Parse-o with -FrBiv derives. the - effect of the
Minimal Word teraplate, because in concert they: demand that a word consist of
a single ‘binary foot. The child language size restriction can thus be ascribed: to
the satisfaction of these three prosodic constraints. The “satisfaction of these
prosodic constraints-comes at the cost. of violating Faithfulness. Constraints in
Optlmaht}r Theory can-be broadly dﬁflded into-two groups. Structiral constraints,
like the prosodic constraints that have Just-been discussed, evaluate the well-
formedness of the Output form. Faithfulness constraints evaluate the relation
between Input and Output (for present purposes underlying and surface form,
although they can also be used to assess the relation between structures at other
levels; see, e.g. Benua 11995)}. Stractural constraints demand an: Qutput that is
periectii,f formed according te their requircsments, whereas Faithfulness constraints
demand a perfect maich between Input-and Ouiput. Much of optimality theoretic
phonﬂlﬂgy involves the resolution of conflicts between these two sets-of demands.
I take the fairly standard position (since Sinith (1973)) that in child phonology
the Eﬂput is eguivalent to the adult surface, form (niinus any perce.:ptuai losses;
see, £.2., Macken (1980}), whereas the Ouipt is the child's producﬁnn (see Hale
and Reiss (in press) and Smgolensky (1996b) for discussion in the context of
Optimahw Theory), From thisii followsthat chiild rupeation involves a mismatch
betwceﬂ Input and Output, In the € curraapundence Theory of Faithfulness
(McCarthy and Prince (1995), and spost-subseguent work in Optimality: Theory),
Palthfulne:ns wnldtmna are aswssed by y examinbig the relation between
the Input and the Uuipm {cf. Pringe snclensley. (1993Y). The constraint
violated by fruncation is Masd-C], mandds a fall-realization of all Input
elemmns in the: Ouiput, The Formy it of this constraint; which can be
paraphrasad as “Wo-deletion,” is.given i (F).

(9) MaxI-O
Fvery element in the Input has a Correspondent in the Qutput.

The violation of MaxI-O is compelled by its being ranked beneath ALiGNLEFT,
PARSE-O, and FrBm. To illustrate why -this ranking leads to- truncation, 1 provide
an illustrative tableau in (10).
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The tableau compares the violations incurred by possible Output realizations
of the Input form, referred to as candidares. Candidates are eliminated when they
violate a constraint that another candidate satisfies. This process of evaluation
starts with the highest ranked constraint and continues on down the hierarchy
until all but one candidate is eliminated. The candidate that remains is the optimal,
or grammatical, one. The conventions of the tableau are the following: Constraints
separated by a solid line are ranked with respect to one another, whereas those
separated by a dashed line are unranked. Constraints are unranked when their
ranking is undetermined by the data at hand, or because they do not conflict.
The constraints are rank ordered left to right. Constraint violations incurred by
each candidate are indicated by asterisks in the appropriate column, and an
exclamation mark shows the violation that rules out a particular candidate. The
optimal candidate receives a check mark to highlight its grammaticality. As our
concerns are prosodic here rather than segmental, orthography suffices to indicate
the retained syllables.

(10) AvriGNLEFT, PaRSE-0, FrBin >> Max][-O

Input: Aippopotamus || ALIGNLEFT E PARSE-0 FTBIN MaxI-O
a. [(hippo)pota)mus] * 1 *

b.[(pota)mus] * | %%
c. {(potamus)] * | *%
d. [(hippo)(pomus)] * | *

¢. [(pomus)] ¢ *k %

Candidates (10a) through (10d) violate one or more of ALIGNLEFT, PARSE-G, or
FootBry, for the reasons detailed before. It is important to keep in mind that
PARrse-G only demands that syllables in the Output representation be incorporated
into feet; it says nothing about the Input-Output relation, which is of concern
only to MaxI-O. For simplicity’s sake, MaxI-O violations are here assessed in
terms of the number of syllables deleted, rather than segments (cf. McCarthy (in
press), McCarthy and Prince (1995)). Because the three structural constraints are
ranked above MaxI-O, the last candidate is optimal. The fact that the stressed
and rightmest syllables are those that are retained (i.e., “pomus’ not ‘hippo’) is
discussed in section 3.3.

As the optimal candidate violates none of the structural constraints and incurs
no marks under them in the tableau, it is structurally unmarked in the sense of
McCarthy and Prince (1994a). Under this analysis, child truncation can now be
understood as an instance of the broader unmarkedness of child phonology
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(Gnanadesikan (1995), Jakobson (1968), Stampe (1969)), rather than as a product
of a specialized template. Although previous gccounts have succeeded in reducing
the contents of the Minimal Word template to the interaction of parameters,
perhaps. set at their unmarked values (e.g., the foot headedness and foot size
constraints. that Fikkert (1994) adopted from Diesher and Kaye (1990)), the limit
of one foot per word has-had to -be stipulated independently. of parameiric
c:onsmeraimna The constraints that here conspire to produce the size restriction
are themselves of wide generality, going well beyond the ease at hand. Their
ﬂffeck:s in the languages of the world are well documented in Prince and- Smolen-
-;kj (19933 and McCarthy and Prince (1993a; 1993b; 1994a; 1994b; 1995), among
others, and i in the riext section we see that they in fact play a role in the stress
system of English.

2.2. Development as Reranking

As Menn (1980, 35-36) emphasized in the following passage, constraint-based
theories of phonology have long held considerable appeal for child phonologists:

(11) the child’s “tonguetiedness”, that overwhelming reality which Stampe
and Jakobson both tried to capture with their respective formal structures,
could be handled more felicitously if one represented the heavy atticu-
Jatory limitations of the child by the formal device of output constraints

. The child’s gradual mastery of articulation then is formalized as a
relaxation of those constraints.

It is therefore not surprising that a number of researchers have embraced Opti-
mality Theory as a framework for the study of child pronunciations. Several have
pursued the idea that the difference between the sound systems of child and adult
language lies in a difference in the relative ranking of structural and Faithfulness
constraints. As in the previous truncation example, a lower ranking of Faithfulness
constraints. in child language produces the observed structural unmarkedness of
child utterances (see especially Gnanadesikan (1995; 1996), as well as Barlow
(1996; 1997), Demuth (1995; 1996), Goad (1996a; 1996b; in press), Levelt
(1995), Nouveau (1994), Stemberger (1995); see also Hale and Reiss (in press)
and Smolensky (1996a; 1996b) for discussion of foundational issues).

The potenual of Optimality Theory as.a framework for examining phenological
development has yet to be much exploited, however. Although it has often been
stated that development proceeds by gradually promoting the Faithfulness con-
straints over the structural constraints (as well as establishing rankings among
constraints of each class), most of the examples cited could equally be _charac-
terized as the elimination, or turning off of, constraints, as the structural con-
straints that are active in child language become completely inactive in the mature
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grammar.®> A comparison of the prosody of adult and child English contributes an
example of development as constraint reranking, in that structural constraints that
are fully satisfied in child language are minimally violated in the adult language.

If all of FrBiv, AvioNLEFT, and Parse-¢ were fully satisfied in adult English,
then words would be maximally bisyllabic, as in child English. That larger words
are permitted shows that these structural constraints are dominated. First, consider
the adult parsing of bandna. In this word, there is an unstressed, unfooted syllable
at the left edge (Kager (1989), Pater (1995)), which violates both Parse-G and
AvienLEFT. To compel these violations, the Faithfulness constraint MaxI-O must
be ranked above both of these structural constraints, in reverse of the child
language situation in which it is subordinated to them. The tableau in (12)
illustrates this aspect of the adult grammar.

(12) MaxI-O >> PARSE-G, ALIGNLEFT

Input: banana MaxI-O ALIGNLEFT PARSE-0
a. (nana) * |
b.ba(nana)v’ * *

If either Parse-G or ALIGNLEFT were ranked above MaxI-O, candidate (12a)
would be preferred to candidate (12b). However, with MaxI-O dominating these
two constraints, (12b) is correctly chosen as optimal.

This particular difference between the child and adult grammar is of the type
that could be equally captured by constraint elimination or parameter resetting.
In what we have seen thus far, PArse-6 and AuGNLEFT are fully obeyed by the
child, and entirely disregarded by the adult, so that instead of saying that they
are outranked by MaxI-O in the adult grammar, we could simply say that they
are turned off. However, a closer look at the adult system shows that these
constraints do play a role, that they are in fact minimally, not freely, violated.

The role of AuGnLEFT in English is documented in McCarthy and Prince
(1993a). When a trisyllabic sequence precedes the main siress, secondary stress
usually appears on the initial syllclble (see McCarthy and Prince (1993a), Pater
(1995} for accounts of the exceptions). The words in (13) exemplify this pattern:

(13) Tatamag6uchi abracaddbra Kalamazéo Winnepesiukee W: apakonéta
Lollapal6oza

By having the initial foot aligned with the left edge of the Prosodic Word (.e.,
(Tata)ma(gou)chi), these words satisfy ALIGNLEFT. A parsing that maintains an

*Gnanadesikan (1995) provided evidence of minimal violation in the child system itself, which
is discussed with other examples of this ty pe in szction 3.6.
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altemating rhythmic. pattern (i.e., Ta(tama)(gou)chi) would- violate ALIGRLEFT.
This mdlcates that ‘AunenEErT dominates ALIGNRIGHT, as-the latter is better
satisfied by Ta(tama)( gdu)chi.

Parse-G is ranked much higher than AvioyLEFT in the grammar of English
and-has a broader range of effects, which provide further evidence that. these
‘constramte are outranked, rather than turned off. First, to allow iterative footing,
Pirsp-cr 1rnst dc-mmate AdIGHLERT:

(14) ‘PARSE-G >>- ALIGNLEFT

1 Input:-apaiachicola PARSE-0 / VALIVGNLEFY
a. (apajlachicola kkkk |
b. (apa)(lachi)(co)la v/ * ko kiR

A candidate with only a single foot, as in (14a), fully satisfies ALIGNLEFT. PARSE-G
must rank above ALiGNLEFT to compel more exhaustive footing, as in (14b), in
which the sole Parse-o violation occurs to satisfy a higher tanked NoNFINALITY
constraint (Simliar to Extrametricality; see Prince and Smolensky (1993, section
2)). The tm’; sets of AvieNLEFr violations are those incurred by the second and
third feet, respei,mrel“y counted in terms. of -the number of syllables separating
them from the Teft edge.

A m@rf- subtle Parse-o effect can be scen in what is commonly referred to
as the “Agzab rle” "Lager (1989); Pater (1995)). In a word like Alexdnder, the
medial syliable is heavy yet stressless; in violation of the WEIGHT-TG-STRESS
constraint, which demands that heavy sylables bear stress. The dominance of
PARSE-G GV€‘1 WrIGHT-To-STRESS motivates the creation of a bisyllabic foot, rather
than a monosyllabic one that would respect WEIGHT-TO-STRESS:

(15) PARSE-G >> WEIGHT-TO-STRESS

Input: Alexander PARSE-0 | - WEIGHT-TO-STRESS
a. A(lex){anjder *k|
I b. (Alex)(an)der ¢/ % *

More generally, PARSE«G acts to mcorporate syllables into feet wherever possible,
where the limit on what is possible is defined not only by the higher rank of
MaxI-O, but also by that of FrBIN. As we saw before, in a word like bandna,
the first syllable is feft unparsed In banddna, by contrast, the initial syllable is
footed. The difference between these words is that the initial syllable of banddna
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is bimoraic and can thus be the sole constituent of a foot without trangressing
FrBiv, whereas the putative (ba)(ndna) would violate FTBN due to its possession
of a monomoraic, monosyllabic foot.

In this account, the transition from the prosodic system of early child English
to that of adult English involves not the shutting off of structural constraints, but
their outranking by Faithfulness constraints and ranking with respect to one
anather. Both PArsE-G and AviGNLEFT are unviolated in child language but mini-
mally violated in the adult gramumar.*

In child truncations, there are two points of interest: the size restriction itself
and what is retained from an adult target that exceeds the size limit. Up to this
point, we have been concerned solely with the former. In the next section, we
turn to the patierns of content preservation displayed when children produce adult
targets of various prosodic shapes. As well as fleshing out the account of child
truncation, this sectior provides an example of an outranked structural constraint
in the child system itself, thus adding to the evidence for the view of development
as constraint reranking.

3. CONTENT PRESERVATION AND FAITHFULNESS
3.1. The Empirical Base

Although child truncations have been the subject of considerable study, there
remains some lingering controversy over what exactly is preserved from adult
targets. It is not a simple matter to resclve this data issue, because some of the
relevant forms are fairly sparsely attested in child speech and there are very little
phonetically transcribed developmental data that are publicly available.’ Here 1
address the issue by consulting a large corpus of previously unpublished data on
the acquisition of English.

The data to be discussed here were originally collected by a team under the
direction of A. J. Compton in the 1970s. The method of data collection, and
some preliminary analyses, were presented in Compton and Streeter (1977). The
project was undertaken to map our, as precisely as possible, the development of
children’s sound systems. With this goal in mind, a diary method of data collection
was chosen, with parents keeping track of their children’s utterances by recording
them in notebooks “at least four days a week and scattered throughout the child’s
waking hours, covering about 4 hrs. a day” (Compton and Streeter (1977, 100)).

*FIBIN, on the other hand, may well be inviolable in both, despite appearances to the contrary
in very carly stages of child language (see Goad (1996a), cf. Pater (1995, Appendix A) for discussion
of some possible violations in the adult system).

*One mmportant exception is the corpus of Dutch child language recently contributed to CHILDES
(MacWhinney (1995)) by Paula Fikkert and Claartje Levelt (see Fikkert (1994) and Levelt (1994)).
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The parents were speech pathologists -and received additional training in the
phonetic transcription of child speech prior to the study.

This method of data collection allowed for a particulatly large and compre-
hensive sample to be gathered; for the four children to be discussed here, a total
of over 2_5,0()0 utterances were transeribed (about 3,371 for Derek, 5,772 for
Julia, 5,258 for Sean, and 13,351 for Trevor). ¢ The transeriptions cover the ages
of 1,0.6 to 3;2.1 for Derele, 1;2.21 to°3:1.3 Jor hulia, 1;1.25 to 3:2.20 for Sean,
and 0:8 to 3;1.8 for Trevor. All of the children were learning American English
as spoken in California; none had any lanﬁuaﬁc or learning-related impairments.

The chvicus disadvantage-of the diary methed is that there is no way o vertfy
the accuracy of the transcriptions, as no fests of interrater reliability are usually
possﬂﬂe (iet alone instrumental study of the phonetic characteristics of the utter-
ances}: Hﬁwever, inthis case, Cﬂmpmﬁ and Sireeter-(1977) checked the reliability
of samples of the parental transcriptions by comparing them with transcriptions
done  simrultaneousiy by the principal investigator and by taping some sessions
so that they could also be transcribed by both the parent and the principal
investigator. Compton and Streeter (1977, 100) noted that “these reliability checks
indicated a high agreement of the phonetic transcripiions and, particularly, for
the canccmams {approximately 90%) which are the primary focus of this re-
searrh In this article we are concemed with phenetic detail anly at the level
of the basic place and manner features of the consonants and, ta a.minor extent,
vowel quality. Thesefore, we can have a reasonable degree of confidence in the
accuracy of the transcriptions.

Mlﬂi such a large corpus, pencil-and-paper analysis is extremely difficult.
From its inception, tie aim of Comptonr’s project was to create a compuierized
datdbasa, axid Cﬂmptm_l and Sireeter (1977} reported on the progress of that work
to (lhat date; Unfortinately, due to the imitations: imposed by the technology of
the da‘y the computerized database was never corpleted, and the corpus remained
mosﬁv un&nalyzml To make use of the corpus for present purposes, 1 scanned
a typewritten version of the transcnpts to create’ computer readable images, and
I used Opiical Character Reécognition sofiware (OmbiPage Pro®) o create text
ﬁles These were: then checked and placed in a simple database format.

The database al present contains no indication of stress or syllable structure
inthe g glogses. Therefore, I searchied the transcripts manually for target words of
particular prosodic shapes. in particalas, T extracted all finally stressed bisyllables
and ail medially and initially stressed irisyHables, as each of these. groups of
target words is of paﬂmuiaz intergst for the patterns of preservation displayed in
children’s truncated productions of them (longer words are quite rare and were

“These are the number of entries in the database. They :only approximate the total mumber. of
utterances as. SOme of the emiries are commdents, rathér than utterances. It is a relatively. close
approxnnatmn however, because: there are relatively few comments.
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excluded, as they would yield such a small sample).” The gloss field of the
database was then searched for all occurrences of these words. In the following
tables, I supply exemplars of the patterns of preservation displayed by each child
for each word and the ages at which the first and the last token was produced.
This abstracts from some variation in the exact segmental makeup of the words,
except where this is relevant to the issues of content preservation.

I start with the medially stressed trisyllabic targets. As mentioned in the
introducticn, children’s truncated productions of these words almost always
preserve the stressed and rightmost syllables (see Allen and Hawkins (1978),
Demuth and Fee (1995), Echols and Newport (1992), Fikkert (1994), Gerken
(1994), Ingram (1978), Smith (1973), Wijnen et al. (1994)). This tendency is
clearly evident in the data in Table 1 as well. In most cases, the initial syllable
of the child’s truncated production is headed by the stressed vowel from the
second syllable of the adult target, whereas the final syllable in the target and
the truncated form correspond. As a perusal of the table shows, there are just a
few isolated exceptions, about which I have nothing to say in the analysis: another
and gorilla both have some truncated versions whose relation to the target is
particularly opaque ([jowol, and [jo] for another, [wa:ga:] for gorilla), and
another has several variants that retain the initial syllable (e.g., [an2]).2 As for
the onset of the child’s initial syllable, it can correspond to either the onset of
the medial or the initial syllable of the adult form. As has also been observed
by Smith (1973) and Fikkert (1994), the initial onset is often chosen so as to
replace a liquid ([difes] delicious; [ga:wa] gorilla; [ma:kas] maracas) or a stop
coronal ([bzna] banana; [pedo] potato), with the former seeming to be somewhat
more consistent.

Bisyllables with final stress are also truncated by deleting the initial syllable
(see Table 2). Again, the onset from the initial syllable is often retained so as to
replace a liquid. In fact, for balloon, belong, garage, Marie, and police, when
only one of the two target onsets is realized, the liquid is always deleted in favor
of the initial nonliquid onset ([bun] balloon; [bon] belong; [ga:d3] garage; [mi}
Marie; [pis] police). The one exception is Trevor’s pronunciation of giraffe as
[wef], which turns out to be of some interest. We also have one example in
Table 2 of a nasal being replaced by an obstruent ([dis] Denise), as well as one
of a velar overriding a coronal {[ga:r] guitar) and of a velar replacing a labial
([gu:s] caboose).

7As the database is so large, there is the possibility of occasional lapses in attention during this
process and of the resultant omission of a few relevant words. However, any word that occurred
frequently enough to be of rauch interest would in all likelihood be picked up, regardless of attentional
lapses.

*The pronunciation of gorilla as [go:wz] may be initial nucleus preservation as well, or it may
result from misperception or misproduction of [1] due to the surrounding liquids.




TABLE 1

Truncations of o’oo Targets

another
Dereic
Julia

Sean

Trevor

banana
Derek
Julia

Sean
Trevor

gorilla
Julia
Trevor

Modeste
Trevor

Nathaniel
Trevor

piano
Julia
Trevor

remember
Julia

spaghetti
Julia

Trevor

216

E’gna‘}

_ madad

[jowo]
[e
[ons}
[sul

. [nada]

AD]
ana]
A F]
Tz}
na:dar]

;naan:;]
{n?a:naj
baeria]

Thlena]

ina:ﬁ:;}
[nEna]
[n&:n:f]

[gravwaj
[gorwe]
waga:l
[garwal

[desto]

{fafue]
[fz:g0]
[feno:s]

[p=eno}

[pa:no]

[memoa}
[memba]

[dibi]
[gebi]
{skebi]
[sketi]
[gedi]

2,223 ~ 2511
1;10.12
1114
1;9.15
1;10.11
242
2422
2:4.24
21013
2517
2:3.17
320

2:3.0 ~ 2,4.0
1;7.16 ~ 1;10.8
I;11.6 ~ 2,529
2,320 ~ 2,45
1:8.28 ~ 1:11.19
0;11.10 ~ 1,6.8
£:0.9 ~ 3;1.8

2;2.21

1;11.12
1;11.14
1;11.14

2:8.15
210

2,117
2;2.23

1919 ~ 2417
1;11.9 ~ 2;2.23

1;10.8 ~ 3;0.1
2:1.18 ~ 2,7.29

1,9.7

1;10.8

1;11.19 ~ 2;3.8
2:0.29

1;427 ~ 1;9.2

apartment
Jeka

baloney
Derek

delicious
Juhia

eleven
Julia

maracas
Trevor

museum
Trevor

pajamus
Julia
Sean
Trevor

potato
Julia

Trevor
salami
Trevor

Theresa
Trevor

[partment}

[bwoni]

[difas]

{deban]
[jeban]
[jemin]
[jeven]

[ma:kas]

[zi:am]

[damas]
[d3@maf]
fda:mpas]
[dza:mas]

[pedo]
[teto]
[te:to]

[ma:ni]

fri:sa}

2314 ~ 2,516

2;7.18 ~ 2;10.2

1;11.27

1;9.10
1,915
1;,9.20 ~ 1;10.7
2,2.24

2;0.27

2:7.27

1;8.27 ~ 2;0.2
1;11.15 ~ 2;0.23
1;7:11

1;7.26 ~ 2;2.10
2:0.25 ~ 2;1.20
2;5.16

1;9.19 ~ 15105

1;6.25 ~ 2;1.0

2;11.10

(Continued)



TABLE 1

(Continued)
together tomato
Trevor [ge:da 1:9.27 ~ 2:0.27 Julia [meno] 1;9.22 - 1;10.27
[meto} 2;0.11 ~ 2;10.30
Trevor [me:do] 2;0.27
tomorrow umbrella
Julia [mowo] 1,7.16 ~ 2;0.17 Derek [bwea] 1;11.30
Trevor [moro] i;8.12 ~ 2;1.14 Sean [bela] 2;0.1
Trevor [bra:gae] ;111
[bre:wa]) I;1L.5
[bawa} 1;11.5
[bwe:waz] 2,10 ~ 2;1.14
vagina
Trevor [d3ai:na} 2;11.10
TABLE 2
Truncations of ¢’c Targets
again alone
Julia [gen] 1;10.1 ~ 2;1.24 Derek [won] 2:6.24
Sean [ge] 2;5.21 Trevor [io:n] 2;1.26
[gen] 2:7.11
Trevor [g=] 0;10.28 —- 1:0.8
gen] 1;6.17 ~ 23.2
apart around
Trevor [part] 1;9.29 Sean [ound] 1;11.12
Trevor [wau:n] 2:0.8
away balloon
Derek [we] 2;2.30 Derek [bu} 1;11.6 ~ 2;2.1
Julia [wai] 1;8.24 ~ 2;0.19 [bun] 2;2.25 ~ 2;4.26
Sean [we] 2;1.25 ~ 2;8.23 Julia [bu] 1;5.28
[bun} 1;9.18 ~ 1;10.23
Sean [bal 1;3.21
[bu] 1;4 ~1;7.18
[bum] 1;11.0
Trevor [bu] 1;4.19 ~ 1;4.27
[bu:m] 1;4.27 ~ 1;6.25
[bu:n] 1;9.29 ~ 1;11.14
behind belong
Derek [haind] 2;3.24 Julia [bag] 1;11.27 ~ 2;0.26
Trevor [hai:n] 2;,0.8 ~ 2;2.15 Trevor [om] 215
caboose cement
Trevor [gu:s] 2;4.24 ~ 2;11.17 Derek [ment] 2;11.27
Denise dessert
Trevor [dis] 1;1.17 ~ 2;2.15 Julia [ze] 2,87 ~2:.924
enough excuse
Trevor [naf] 1;10.5 ~ 1;11.25 Trevor [ku::z3 mi] 2;2.10 ~ 2;6.6
(excuse me)
(Continued)

217
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TABLE 2
(Continued)
garage gir&ﬂe
Julia [gwa:dz] 2;8.25 JuHa [dzweef] 227
Trevor {ga:dg) 1,105 ~ 2:0.24 [dreef] 2,217 ~ 2,6.10
{gards] 2;1.5 ~ 2;1.26 [dwef] 2222
{grads] 233 Trevor Twee:f] 1,91 ~ 1;11.14
fgraxs]  23.22
guitar machine
Sean [tar} 2212 Trevor { fifun] 1;8.26 ~ 2;:4.13
Trevor Lgi} ;113 ~ 1;3.11 (sewing machine)
{gal ;119 ~ 1;6.17 fo: fi:n] 2:4.24
[ga:x] 1,720 ~ 2;1.5 (sewing machine)
[so:a fizm] 2:85
(sewiﬁg machine}
Marie Merced
Trevor [mi] 1;6.17 ~ 1;9.2 Trevor [sed] 1;11.12 ~ 2;11.10
Michele poiice
Trevor [feu) 1:6.25 ~ 2;5.26 - Julia {pismzn] 21,10 ~ 2,53
(policeman)
[plis] 2,65
Trevor [pi:smzn] 2:4.13
(policeman)
pretend surprise
Julia [tend] 2;1.20 ~ 2;3.30 Derck [pwatz] 2,77
today
Derek [del 2:8.19 ~ 3;2.0

3.2. The “Elephant” Data

The constraints on word size introduced in section 2 account for the fact that the
trisyllables and the finally stressed bisyllables are truncated, as a target-like
production would exceed the one foot maximum that the constraints impose.
However, they say nothing about which syllables are preserved. Two basic
approaches have been taken in the recent literature to explain why the initial
syllables are deleted. Echols and Newport (1992) proposed that children have a
perceptual bias to the stressed and rightmost syllables, and they pick out these
syllables from the speech stream to make up their lexical representations. Pro-
duction-based aécounts, on the other hand, assume that children’s lexical repre-
sentations include the syllables that are deleted in truncation and posit a process
of mapping to a template (Gerken (1994), Wijnen et al. (1994)) or of circum-
scription of a prosodic unit (Fikkert (1994)) to generate the output form.

For the target words we have looked at so far, choosing the final foot, or the
stressed and rightmost syllables, would yield the same result. However, for initially
stressed trisyllables, these two approaches make different predictions. If the target
words are prosodified as ('60)c (see Hayes (1982)), the final foot consists of the
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first two syllables. Extraction of the final foot would thus preserve the first two
syllables, whereas the stressed and rightmost syllables are the first and third.

Claims about what the observed facts are here seem to split along factional
lines, but nowhere are the presented data sufficient to assess those claims. Al-
though Echols and Newport (1992) presented statistics to show that stressed and
rightmost is the dominant pattern, their analyses lump together 6’0o and ‘6o
words, so it is impossible to tell how ‘Goc words behave (especially as these
seem to be the rarer of the two).

Wijnen et al. (1994), on the other hand, claimed that in the Dutch children’s
truncations that they studied, both patterns occur with about equal regularity.
There are, however, two confounding factors that make it difficult to accept this
claim at face value. First, the words that Wijnen et al. gave as examples of targets
for stressed and medial truncations are in fact suffixed (i.e., andere and poppetje),
so itis difficult to know whether the reductions [ands] and [popa] arise for phonologi-
cal or morphological reasons.” Second, and more important, because the un-
stressed final syllables in these target words are schwa final, when a child produces
a truncated version of one of these words, one cannot be sure that the medial
schwa, rather than the final one, is being produced. The identity of the accom-
panying onset fails to provide an unambiguous clue to the source of the schwa,
as an onset can be drawn from a preceding syllable, as we have already seen in
forms like Idifes] for delicious and as we shortly see for ‘600 truncations in
English. In this respect, English data are potentially very revealing. Unstressed
final syllables quite often end with coda consonants (e.g., Margaret), syllabic
sonorants (fricycle), or tense vowels (buffalo). Words such as these can provide
a clear indication of whether the medial or final rime is being preserved.

Gerken (1994, 579) stated that “the S(W) production template hypothesis
predicts that, in SWW words like eiephant and animal, children should preserve
the first weak syllable more frequently than the second.” Recognizing that this
prediction is not fully borne out in the relevant data that do exist, Gerken
suggested that the preference for adjacent syllables is overruled by a CV(C)
segmental template, which demands that syllablés must possess an onset. In a
word like élephant, the SW template would select the first two syllables. However,
the second syllable does not fulfill the CV(C) template, given the additional
assumption that the [I] of elephant is not the onset for the second syllable but
instead closes the first syllable, due to its being incorporated into the stressed
syllable (it must also be assumed that children are aware of this syllabification
and cannot alter it). Because the final syllable possesses an onset, and it is weak,
it is chosen, giving the pronunciation [elfan] attested in Echols and Newport
(1992). This account makes the interesting prediction that words that have a
cluster following the stressed syllable and hence an available onset in the second

*Thanks to Janet Grijzenhout for peinting this out and to an anonymous reviewer and Wim
Zonneveld for catching my misinterpretation of her comments. Contrary to what is claimed in Pater
and Paradis (1996), ander and pop are the bare stems, not ande and poppe.
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sylable (e.g., ambulance) should usually lose the final syllable in.truncation.
Gerken (1994, 581) found some evidence in data from: Klein: (1978) to support
a d1fference between words like elephant and ambulance, but noted that “a more
extensive examination of children’s early SWW word productions is necessary”
to test the predlctlons of her model.'*

Tt tmus out-that the data from the corpus under study here strongly supports
Echols and Newport’s (1992) -position that stressed and rightmest is the regular
pattern, and they argire against Gerken's alternative interpretation of elephant-type
words The runcated pmductmns of initially stressed-trisyHabic target words are
plescnted in Table 3. This data set -demonstrates a strong itendency for the
rwhtmasl rime fo-be p1eserved Of the words-.in Table 3, only two end in schwa
(camera and spamfm Tiiall the other words, the final rime can- be distinguished
from the medial one. For most of these words, the only attested: truncations are
ones in which the final rime in the target clearly cotresponds. to. the, final rime
in' the child’s pmductmn Syliahic I} in-final position is produced intact, or as
a nanschwa vowel (e.g.; [twaki] for trigycle, [ama] for animal), and tense vowels
are tetained {e.g., [bafa] for buffalo; [baki] for broceoli), as are-coda consonanis
{e.g., [sumen)] for c:iﬁnamaﬂ, [fevat] for favorite). For those féw words that have
trunratc,d versions that show no evidénte of final rime retention (faija] for Allison,
[:chu 1 for elephant, [senia] for sesamie), there are also variants that do ([@:san],
[e ﬁﬁt] and [semi], tespectively).

Alﬂwuﬂh the truncations abmost always preserve the {inal rime, for alarge set
of targﬁt words the onset of the medial syliable is chosen instead of the final one
(e.g.. [bakl} for broccoli). Breccoli, buffalo, camera, dungarees, favorite, and
spafyfa“ are alerays wancated i that-fashion, 4s ave some instances of sesame and
COﬂlpaH} Mostof mﬁse words have buta single consonant separating the stressed
and medml vowels, which shows that such consonants are in fact eligible as onsets
in thidraﬂ s truncations, contia Gerken' s (1994) solution for the elephant problem.
What seeins to demrmma whether the onset of the medial syllable is chosen is not
whather it ig-pairt ofa cluster, t:m ’huthﬁi” itisess sonorous than the final sylable’s
ﬂﬂsét J“hu* basic $eAcELy scale i awea:: in{16)(see, e. a, Blevins {19‘15), Clements

1"What Gerken. in fact found is that glgphant-type words generally preserve: the final- syliable,
whcreaa anzbulance—tj,pe words. vary between medial and_fibal syllable retention. She claimed that
this i 35 captired by her- account, because in a word Jike ambulance, “either weak, syllable might be
inserted info the W slot of the metrical templat {Gerken (1994, 581)). However this contradicts
her dnscm,sxon ot “SWWS words édifier in the article, in which a preference for the first weak syllable
is cracial as well as-the quotation: cited -here,” i -which the prediction of the S(W) production
hypothesis i8 ex epliciily -stated.. We must. conclude;. then, that final-syllable preservation for the
antbularce class ‘of words is problematic for Gerken's analysis.

“"‘.evem} of these words have alteinate profunciations in adult English in which the medial vowel
is deleted All of tham however, are also transcribed. with the medial vowel intact in either Kenyon
and Knﬁt[ (1953 or Wehsier's New Collegiate Dictionary (Woolf (1981)). In any case, the cofisonants
sun“uundmg the defeied vowed are retained in the syncopdted adult form, se an account-still must-be
given of why the child chooses one or the other.



Truncations of ‘coc Targets

TABLE 3

abacus
Trevor

animal
Derek
Julia
Trevor

broccoli
Julia

camerda
Sean

Trevor

company
Julia
Sean
Trevor

dungarees
Trevor

favorite
Julia
Sean

medicine
Julia
Sean
Trevor

spatula
Trevor

vitamin
Trevor

[e:J1f]
[z:tfus]
[zkus]
[ee:fAf]

[eemu]
famo]

[nono]
[amu:]

[baki]

[keema]

[kamra)
[kae:mo]
[kee:me]

[kampi]
[kampi]
[kumni:]

[eangiiz]

[fevat]
[fevrit]

[mesin]
[wapi]
[me::sin]
[me:sm]

[bee:tfa]

[ga:mmn]
[bai:mi:f]

1;8.7
1:9.2
1;9.2 ~ 2;0.8
1;9.2

2;1.14 ~ 3;1.24
1,98 ~2:1.2
1;5.13

1;7.20 ~ 2;3.4

1,7.6 ~ 2:0.19

2;0.13

2;0.13 ~ 2;10.9
1;56 ~ 1;11.25
2:03

1;11.14
2;0.27
2;2.23

1;10.1

2,0.25 ~ 2;6.1
3;2.12

11112
1;7.14
2;1.26
2;11.10

1;11.23

1;5.30
1,69

Allison
Trevor

bicycle
Julia

Trevor
buffalo
Julia

cinnamon
Julia

dominoes
Trevor

elephant
Derek
Julia

Sean

Trevor

gallopey
Julia

sesame
Derek

Sean

tricycle
Derek

[ai:] 1;3.5

[aijs] 1;3.10 ~ 2;2.7
[a:sAn] 2;0.8 ~ 72;2.3
{batko] 1;84 ~ 1;10.13
{baisko:] 2:0.14 ~ 2;5.7
[gaiki] 1;5.5

[bafo] 2:0.14 ~ 2:3.9
[stmen] 1;11.15
[da::nouz}] 2;2.23

[da:mno:®] 2;4.3

[ewfan] 2;9.7 ~ 2;,10.7
[owo] 1;8.0

[apen] 1;10.4

[aufonts] 1;10.27 ~ 2;0.13
[adi] 1;6.1

[efent] 2;1.19

[elfint] 3;1.18 ~ 3;1.27
[e:fint] 1;11.14 -~ 2;6.15
[e:tAnt] 1;11.14

[gabi] 1:9.14

[semad] 2;2.8

[semi] 2;6.26 ~ 3;1.28
[diduit] 1;10.6

(Sesame Street)

[do dwit] 1;10.17
(Sesame Street)

[sesi stwit]  2;5.14

(Sesame Street)

[twatkl] 2;8.18 ~ 2;10.4
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(1990), Gnanadesikan (1995), Hankamer and Aissen (1974), Hooper (1976), Prince
and Smelensky (1993), Rice(1992), Selkirk (1984), Steriade ( 1982)):

(16) Vowel >-Glide > Liquid > Nasal > Fricative > Stop

The scale is givenin (16} in order of decreasing sonority; vowels are the most sonorous
segment type, and stops the Ieast. The way that the sonority scale plays out in the
data at hand is that the onset is taken from the target’s medial syllable onty when
it is lower in sonority than the onset of the final syllable. In all of the cases of medial
onset refention, an obstruent (i.e., africative or a stop} from the medial syllable is
chosen instead of a sonorant (i.e., a lignid or_a nasal) from the final one. This is
fully pai allel to the data from initial truncation examined i in the previous section,
in WhICh obstruents usoally replaced lquids and sometimes replaced nasals.

pne apparent difference between initial and medial syllable deletion-is that in
the fatter there is no evidence of the place specification of the consonants playing
any role. However, it turns out that there are no initially stressed trisyllabic targets
with the relevant array of consonants {e.g., with a labial onset preceding a coronal
onset, where they are equal in sonority). Note too that onset selection that is
sensitive to place of articulation is less consistent even in initial syliable trunication.

In the account of these patterns-thai follows, I first discuss the constraints
responsible for the preservation of the stressed and rightmost- syltables. 1 then
analyze the robustly attested pattern of sonarity-driven onset selection and provide
evidence that this is an instasice of minimal viclation in the child system itself.
I retﬁm to the onset choices based on place of articulation in section 4.

3.3. Stressed and Rightmost Preservation as Faithiulness

The basic intuition underlymu the approach to conient preservation taken here is
that certain kinds of phonological elements—in particular, those that are prominent,
are heads of eonstitaents, or lie at.the edges of domains-—have a special status
(Steriade (1993)}. Here this is formalized in terms of Faithfulness constraints-that
specifically target such entities (see, e.g., Alderete (1995), Beckman (1995), It6,
Kita'gawa and Mester (1996), McCarthy {in press), Yip (1996)). STRESs-FaITH, for
example, r\,qmres the preservation of stressed elements {Pater (1995); cf. MaxFr-
Heap'in 6 et al. { 1996 j and HEaDMaTce in McCarthy (in press)): 2

f gse STRBS:—FAHB rather than a constraint on the preservation of the prosodic head, because
it makes no 1mphclt ¢laim about whether the child’s Input representation is prosodified. Pieservation
of ‘the stressed syllable could simply be préservation of the most acoustically salient syllable. Given
that words with secondary stress on the inifial syllable, like museum, show preservation of the main
stnessed syliable this constraint might need 16 be relativized to level of headedness (foot vs. Prosodic
Word) or to'degree of salience. On the other hand, Fikkert (1994) showed that the rightmost foot,
rather than the most prominent one, i often chosen in her Dutch trucation data. A full discussion
of the relevant c:ases would take us far off track: and would require considerablé querying of the
corpus, 80 I leave this issue for farther research.
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(17) StrESS-FArTH
An Input stressed element must have as its Output correspondent a
stressed element.

This constraint plays an important role in explicating child truncations, as they
almost always preserve the stressed syllable. Across the three word types we
have examined, we have seen that the stressed nucleus is consistently preserved
(cf. Demuth (1996), Fikkert (1994) for discussion of violations of this constraint
in a stage of child Dutch).

To ensure the preservation of the final syllable, we can invoke the notion of
edge-anchoring introduced in McCarthy and Prince (1994a; 1994b; 1995). An-
CHOR constraints are edge-specific Correspondence constraints, which, like the
Alignment constraints of McCarthy and Prince (1993a), formally recognize the
importance of the edges of domains.”® The AncHor constraint relevant here is
the one in (i8).

(18) Ancaor-Ricutl-O
Elements at the right edge of the Input word and the Output word
stand in correspondence.

Assuming for the moinent that “element” in the formulation of these constraints
refers to syllables, with Stress-Farta and Ancror-RiGrtI-O ranked above any
competing constraints, the stressed and the rightmost syllables will be preserved in
the truncated form.

As it stands, we have not introduced any constraints that do compete with
Stress-Farrn and AncHorR-RiGHTI-O. The one possible conflict arises in the case
of the finally stressed bisyllables, which preserve only the stressed syllable, which
also happens to be the rightmost one. Fikkert (1994, 209) reported that this type
of word is sometimes augmented with an epenthetic vowel to form a bisyllabic
foot. In present terms, this would be driven by the need to satisfy FIBIN at the
syllabic level. Interestingly, epenthesis hardly ever occurs in the present data set
(a similar finding in experimental data on child English is presented in Kehoe
and Stoel-Gammon (1996; 1997)). The only exception is [ku::ze mi] for excuse
me, in which the epenthesis could well be serving to break up the [zm] cluster.
The lack of epenthesis might indicate that RiGeT-ANCHOR dominates FrBin, but
it may also be that FrBiv is satisfied at the moraic level in these children’s
systems (cf. Fee (1992; 1995)); the statement of FrBm in Prince and Smolensky
(1993) requires syllabic or moraic binarity. Because vowel length does not appear

PMcCarthy and Prince (1995, 371) noted that Alignment between prosodic categories can. also
be formulated in terms of ANCHOR if correspondence is taken to be reflexive. Under this interpretation,
a consfraint demanding that a segment at the edge of a foot have a correspondent at the edge of a
Prosodic Word would be satisfied if a segroent that is edgemost in a foot is itself edgemost in a
Prosodic Werd, I retain the version of Alignment in section 2 not only for expository ease but also
to facilitate comparison with McCarthy and Prince (1994a).
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to bevvery“ reliably transcribed in the present corpus, and the status of bimoraic
syllables in these children’s systems is therefore difficult to ascertain, I leave the
choice between these alternatives open.

3.4. Constraints on Onset Preservatian

In this section, I-start by discussing the apparent exceptions. to. stressed and
rightmost preservation seen in truncations of initially stressed trisyllables; which
as demonstrated in section 3.2; result:not frem free variation between the retention
of final and medial syllables, but rather from. the choice of a lower sonority onset.
For words whose final syllables begin with abstruents, that consonant is always
preserved in the fruncated form." In cases where the onset of the final syllable is a
liéuid and the preceding onset is-an obstruent or nasal (e.g., bujffalo and camera),
Wheﬁ one of the onsets is deleted, it is always the liquid; if the onset of the final
syllable is anasal, it is sometimes lost if the preceding onset is an obstruent (sesame
and company; although <f. vitemin), butnot if itis another nasal (animal, cinnamon,
and ,dqmim;}.” Because liquids are more sonorous than nasals, which are in turn
mere sonorous than obstruents, the choice of the medial onset appears to be
meotivated by a search for a less sonorous obstruent.

The markedness of high sonority onsets is well attested in both child language
gFikkert-{lQ%},m Gnanadesikan (1995; 1996)), and in the phonologies of the
world's languages (see, e.g., Clemenis: and Keyser (1983)). The connection
between the two is made particularly explicitly in Gnanadesikan (1995; 1996).
She showed a elear parallel between ¢cluster reduction processes .in. Sanskrit
1"3dupiiéﬂt:i0ﬂ and ‘in- a stage of the phonological development -of an English-
speaking ¢hild (age 2;3 to 2;9}. In both instances, clusters are reduced by choosing
the least sonorous member.”

. ,“Twé apparent exceptions are [aijo} for Allisor, and {dwo] for elephant.- These were very early
versions af the words;. produced. by Trevor and-Julia, respectively. which were later replaced by
forms that did presérve. the obstruent. These two tokens also stand out in‘that they do not preserve
qﬁe Fingl vime. Tt sees, then, that these are representative of an earlier developmental stage.

‘ ?jThelje iz also- hoevidence for a picference of stops over fijcatives. The only word with a stop
Ol‘lS'f#_ iii the medial syllable and a fricative in'the final one is needicine, and the ‘trancations preserved
the fricative ratlier than the stop. Farther evidence is needed fo determine whether this division in
the sonority: herarchy plays any roie here.

“"Alﬁli)ﬂgh sonarity: plays a relatively important role in the patterns of cluster reduction that
Fikkert dcnﬁ:ﬁ}meﬂted ‘as she pointed out, it cannot be. the sole determining factor in order of acquisition
of s'im;ﬂe oiigets, 4% raszls emerge consistenfly earfier than. fricatives (Fikkert (1994, 68)).

"There are instances of claster reduction in child language that run counter to the predictions of
somority 'plﬁféiﬁnce.v Scime children exhibit a stage in the development of obstraent+iquid clusters
i whicr the Jighid; sather than the obstruent, is-selected. This occurs following the stage in-which
the clusters a:m_re:d!:::f:ed t obstruents, and prior. fo ‘the ‘stage in which the. clasters are produced
faithfully (Comptowand Streeter (1977), Fikkert (1994)): Fikkeit referred to the choice of the liquid
as-a “séletion stegipgy” and did not provide o formal account of it In‘the present framework, this
sthge could be sxgaléiﬁe;d by a seranking of the faithfiuiness constraint [FCONTIG-G above *A-ONS.
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In the analysis of the role of sonority in truncation, we must first account for
the fact that where sonority considerations do not come into play, such as when
the final onset is an obstruent, or both are nasals,'® the onset is taken from the
final syllable of the target ([&ekus] for abacus, [stmen] for cinnamon). Previously,
I interpreted the constraint ANCHOR-RIGHT as requiring that a syllable at the right
edge of the Input word have a correspondent at the right edge of the Output
Prosodic Werd. This is in fact based on an expository simplification. In McCarthy
and Prince’s (1995) theory of Correspondence, the elements in Correspondence
are not syllables, but rather segments (see also McCarthy (in press)). Under this
view, ANCHOR-RIGHT ouly requires that the rightmost segment of the Input and
Output re-pres‘entations' stand in Correspondence. Because it says nothing about
segments internal to the word,"” we do not yet have any explanation for why the
default case is that the final syllable’s onset is retained.

The relevant constraint here  would appear to be the Faithfulness constraint
Conmnicurry, which is violated when nonadjacent elements in the Input become
adjacent in the Output. McCarthy and Prince (1995, 371) stated the version of
Conngurry that targets the Input string (I-ConTi) as in (19).

(19) I-Centi
The portion of §, standing in correspondence forms a contiguous string.

S, refers here to the Input string. The Input-Output mapping in (20) illustrates
why [zbus] as the output for abacus runs afoul of I-Conria:

(20) It asbjascussg O: a;byuss,
-

The subscripted numbers indicate the Correspondence relation between the
strings, and the underlined segments in the Tnput string are those that stand in
that relation with segments in the Output string. The break in the underlining
signals that there is a violation of I-ConTiG.

This purely segmental statement of I-CoNTiG is not quite sufficient, however.
As (21) shows, the optimal candidate also violates it:

(21) I: abrascqusss O: ajcqussg

"*Unfortunately, there are no data on what happens when both syllables began with approximants,
but based on the instances in which nasals occurred in both positions, it is likely that the rightmost
approximant would be retained.

¥For the one case where the rightmost segment of the Input is deleted so as to yield a less
marked coda (Derek’s [ewfan] for elephant), we could assume that ANCHOR-RIGHT applies gradiently
(Alderete et al. (1996)), so that the rightmost segment in the Qutput lies in correspondence with an
element as close to the right edge as possible, given the dominance of higher ranking structural
constraints. The other possibility would bz to assume that the final segment [n] is in fact in
cotrespondence with both Input /n/ and /t/ (that it is the result of fusion; see, e.g., Gnanadesikan
(19935), Pater (in press)), and that ANCHOR-RIGHT is in fact fully satisfied.
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Because the -optimal ‘candidate fares no ‘better on this constraint, I-Contic. does
not rule out the alternative in-(20). This problem can be remedied by relativizing
contiguity to prosodic category {Lamontagne (1996)}, in this case, to the syllable.
The revised- statement is given in (22}

(22) I-Contic-o
"The portion of S; standing in correspondence with the constituents of
a syllable forms a contiguous string.

This constraint requires that the segments: within a.given syllable must be taken
from a contiguous string within the Input. The ill-formed andthe optimal can-
didate are comparéd with respect to: this constraint-in (23). SyHable boundaries
are indicated with brackets:™

23)a I gibzag'g@s_gﬁ O: [allcqussg] v 1-ConTIG-O
b. L ab,ascsse O: [a;]{bussg] *-CONTIG-G

In (23a), all of the elements within each syllable are drawn from a contiguous
portion of the Input string, so I-Contic-G is satisfied. In (23b), however, the
constituents of the final syllable stand in correspondence with a noncontiguous
input string, which incurs a violation of ‘the constraint.

The combination .of Ancror-RiguT and I-Contic-G yields the preservation of
the final syllable, including its onset. We can now consider the cases in which
the onset is taken from the medial syllable, in violation of I-ContiG-G. As we
have seen, this occurs when the nedial enset is less sonorous than the final one.
The relative m_m;kedness of onsets of greater sonority can be captured by positing
a set of constraints that penalize consonants of the various degrees of sonority,
which are ar:ayéd in a fixed ranking, with the degree of sonority correlating to
the rai;king of the constraint (see, e.g., Gnanadesikan (1995), Prince and Smolen-
sky (1993)). Assuming that vowels and glides differ oniy in their syllabic position,
the sonority scale in (16) yields the onset markedness hierarchy in (24}:

(24) *V-Ons >> *L-Ons >> *N-Ons >> *F-Ons

*V-Ons is violated by a vocalic (glide) onset, *L-Ons by a liquid onset, *N-ONs
by a nasal, and *F-Ons by a fricative.?! Assuming that stops constitute: perfect

2 assume an unmarked CV syllabification here. T am not.aware of any evidence bearing on the
question of whether children’s pronunciations possess the poststress ambisyllabicity (Kahn (1980))
or resyHabification (Selkirk (1982)) claimed to exist in mature English. I also assume that the final
consornant is incorperated as a cada, rather than either being unsyHabified or being syllabified as the
onset of an empty-héadeﬂ syllable (cf. Goad (1996a)).

U These constraints could be formalized without reference to a-primitive notion “Onset” (see
Gnanadesikan (1995) and Prince and Smolensky (19"?3) for two proposals), but the statements here
are adopted for simplicity’s sake.
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onsets, there is no constraint penalizing their appearance in that position. Because
liquids are realized as glides in most of the child data with which we are
concerned, the ranking between *V-Ons and *L-Ons is of no particular conse-
quence. Therefore, I will henceforth collapse them into a single constraint *A-ONs
(* APPROXIMANT-ONSET).

The ranking of I-Contic-G with respect to this hierarchy will generate the
pattern of onset selection seen in the data. The clearest pattern is the selection
of the medial onset when the final one is a liquid, as this occurs without exception
for a substantial number of target words. This indicates that *A-Ons ranks above
I-ContiG-o:

(25) *A-Ons >> I-CoNTIG-O

Input: buffalo *A-ONS I-CoNTIG-0
a. [bafo] v/ *
b. {bawo] *|

Candidate (25a) violates I-ConTiG-6, but it avoids the violation of *A-Ons which
rules out the competing (25b). Note that AncHOR-RicatI-O must also dominate
I-Contic-6, as both I-ConTic-G and *A-ONs could be satisfied by retaining the
medial schwa, rather than the final vowel.

The ranking of I-ConTic-0 relative to *N-Ons is less clearly determined by
the data. Sesame and company ‘have variants that indicate the dominance of
*N-Ons ([sesi] and [kampi]), but also others that attest to the reverse ranking
([kumni:] and {semi]), whereas the two truncations of vitamin both obey I-Con-
TiG-G. For the one target word where it could have an effect, *F-Ons is always
overruled by I-ConTig-0, producing [me:smn] in all three tokens. I-ConTIG-0 thus
varies somewhat in its ranking with respect to *N-Ons, but as far as can be told,
dominates *F-Ons in the grammars producing these truncated forms. These rank-
ings yield the hierarchy in (26).

(26) *A-Ons >> I-ConTiG-G/*N-ONs >> *F-Ons

The slash in the hierarchy between I-ConTiG-0 and *N-Ons should be interpreted
as indicating that the systems under consideration vary with respect to their
ranking. It is impossible to know whether the ranking varies from stage to stage
or from word to word. Even though the data related to nasals and fricatives are
far too sparse to support any firm conclusions, it is interesting that they are
consistent with the presumed fixed ranking of the onset markedness constraints,
which predicts that among these three constraints, the effects of *A-ONs should
be the strongest, those of *F-Ons the weakest, and those of *N-Ons in between




228 PATER

the other two. Similar evidence can be found in the data from initial truncation,
to which we turn next.

3.5, Onset Choige in Initial Truncation

Just as Ancuor-RiGHTI-O targets only the tightmost segment when Input-Cutput
Correspondence s medijated by segments, rather than syllables, Stress-Farn will
011,1}! require the preservation of the vocalic nucleus bearing stress. Onset choice
in initial truncation will thus be governed by the interaction of the same constraints
that select the medial onset: I-Conmic-¢ and the onset markedness constraints.
Here I discuss the observed parallels between the data from initial and medial
truncation.

As would be predicted by the ranking of *A-Ons over I-Contic-o, the initial
onsef is 'almos!;'ahvays chosen to form & syllable with the stressed nucleus when
one of the onsets is deleted and the medial syllable starts with a liquid (e.g.,
[difos] delicious, [gh-wa] gorilia, [mackas] maracas; [bun) balloon, [boy] belong,
[ga:dz] garage, [mil Marie, and [pis] police). The ¢‘c cxample of [wef] for
giraffe is discussed in the context of the evidence for minimal violation in the
next subsection. In the 6’0 data, there are two cases where the initial obstruent
does not replace a following liquid onset, but these seem amenable to explanation.
The first is [ri:sa} for Theresa, which Trever produced at the relatively late age
of 2:11.10, at which point it may well be that I-Conmic-0 has been promoted
above *A-Ons. A similar developmental sequence can be:seen in Julia’s [pedo]
for pofate later heing replaged by [teto]; though this involves the interaction of
[-Contic-g with the place serisitive constraints' discussed in section 4 (see also
Figure 71 in Fikkert (1994, 240)).

The second ¢'oo case is [mami] for salami, in which the liguid is yeplaced
by a nasal. Tt seemis guite possible that this process, widespread: in Trevor’s
corpus, is in fact an alternate means of fuifilling the demands of *A-Ons, which
is exploited when there is a nasal in the Input (ef. the description of “phophylactic
harmony” in Drrachman (1976)), In all the examples 1 have been able to find,
the nasal replaces an onset approximant. Usfortunately, for most of the duration
of this process, there are no approximants in coda position, as liquids are generally
vocaﬁimd, Some other exaniples inelude [nopa] for Lorna (1342 ~ 1;7.263,
[memen? _fof medori (1:5.18 ~ 1;9.2), [muns} (1;6:.8 ~ 1;7.26) and {mumar] (1;9.1
-~ 1;’9’:2) for mirror, {niy] for ring (1;5.9~ 1;7.28), and [kainm] for crying ( 1;7.26
~ LR34 A deacﬁ.ﬁ;ﬁﬂn and dccount of the-full set of facts surrounding. this
process is clearly the topic for another-article, but as far as 1 can tell from
preliminary investigation, obsttuents participate acither as targets nor as triggers
(cf. the iiqhid harmony in the ‘Amahl corpis in Smith { 1973}, discussed in detail
in Goad {1996b; in press)).

Anuther parallel with the ‘data from medial truncation that can be observed
in initial truncation is in-the relatively weak effect of *N-Ons. Though Denise
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is consistently [dis], banana is produced as both [bzna] and [nzns], whereas
cement, tomato, and tomorrow always appear with the nasal intact. This again
provides indirect evidence for the fixed ranking of *N-Ons beneath *A-Ons, but
the results must continue to be treated as preliminary, and not only because of
the small number of examples. Here we must also parcel out the effect of the
tendency, not seen in the medial deletion data, to preserve segments with par-
ticular places of articulation. Usually labials (and sometimes velars) replace
coronals (see Fikkert (1994, 239), Smith (1973)). Onset selection in all of banana,
cement, tomato, and tomorrow could be affected by this labial preference.

3.6. Minimal Violation in Onset Selection

For the data we have looked at so far, *A-Ons could be taken to be fully satisfied.
The only case in which we have seen it to be violated was in [ri:se] for Theresa,
which was claimed to be the product of a later stage, in which the ranking of
*A-Ons and I-Contic-6 is reversed. However, this could equally be captured by
eliminating *A-Ons from the grammar in this later stage. In this section, I present
data that show that *A-Ons is in fact violated at the same time that it is determining
the output of truncation—that it is not fully satisfied, but minimally violated. I
then provide an account of these facts.

One example is Trevor’s pronunciation of giraffe as [wef] (1:9.1 ~ 1;11.14).
This pronunciation occurs at the same time as garage as being produced as

ga:dz] (1;10.5 ~ 2;0.24).” In this case, the initial affricate [d3]) in the target is

itseif a marked segment, for reasons independent of sonority. A nearby demon-
stration of its markedness is that [d5] surfaces as [d] in most of Julia’s pronun-
ciations of giraffe. Rather than alter the segment, Trevor deletes it and retains
the approximant. Thus, the markedness of affricates is overriding the disprefer-
ence for approximants. The importance of this example to the current discussion
is that even in the same context in which an approximant onset is generally
discriminated against by replacing it with an obstruent, under certain circum-
stances it surfaces.

Approximant onsets can also appear in this position when the initial syllable
provides no onset. For example, eleven surfaces as [jeben] (Julia, 1;9.15), and
around as [wawn] (Trevor, 2;0.8), which can be contrasted with delicious as
[difss] (Julia, 1;11.27), and garage as [ga:d3] (Trevor, 1:10.5 ~ 2;0.24). Here
again, the fact that approximants are permitted in the same position from which
they are eliminated when there is an available obstruent clearly shows that *A-Ons
is not fully satisfied.

ZAs a reviewer pointed out, this discussion leaves unanswered the question of why [d3] does
surface in [ga:d3] garage. One possibility is that there is a Faithfulness constraint against moving a
segment from onset to coda position, as would be required in the hypothetical Output [ga:w].
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TABLE 4
iy Versus ‘og Targets
pitlow " [ptwo] 1;7.17 ~ 3;0.22
Julia broceoli {baki] 019 yeflow  [jewo] 1:8.27 ~ 2;10.16
V\buffalo fbafo] 239 carrot- [kediwit] 1;9.18 ~ 1;10.10
Jfavorite {fevat] 2483 kenit] 1;11.14 ~ 2558
- ,  berry {bed}fbewi] 1:423 ~ 254
Trevor camera {lcze:mal 1:5.6 ~ ;1125 yellow  [jewow] 1:8.6 ~ 1.8.7
lungarees  lgangizl 10 feso] 15811 ~ 2,03
- spdmila {ba:tfa} 1122 pillow " [prwe] 1;5.19 ~ 2:6.1
Sean ct.'mera kaema] 20,13 COITY Tkeri] 2,0.23 ~ 3017

Returning to medial truncation, we can adduce similar evidence by comparing
the truncated forms in which approximants.are deleted to bisyllabic targets with
medial approximant onsets. Table 4 shows the resuit of that comparison. In the
bisyllables on the right-hand side of the table, we see that approximants occur
inthe very same position in which they are avoided in ihe trancated productions
on the left.

These. examples are analogous fo-ones that Gnanadesikan {1995) introduced
in her discussion of onset reduction. In the stage that Gnanadesikan described,
when the target word supplies a single high sonority onset, it is represented
faithfully in the child’s production. It is only when the Input contains & cluster
that the: effects of the constraints demanding low ‘sonority onsets are observed,
in the selection of the feast sonorous of the members of the cluster. This provides
one of the instances of minimal constraint violation in the child language: data
that Gnanadesikan used to- argue for an.approach to acquisition-based on Opti-
mality Theory.?® She showed that the facts can be straightforwardly captured
Wlth outranked. structural constraints, but cannot be dealt with in a principled
fashion under the assumptions of fully satisfied constraints or ordered rules. The
an'alysis' to follow draws heavily on Guanadesikan’s.account,

The first q'ucs‘tion I address is, what permits the violations of *A-Ons in the
nontruncated forms? In the truncation examiples, the iquid is deleted. This-means
that MaxI-O, stated as “every Input segment has a Correspondent in the- Output,”

ngtead of “mirimal violation,” Gnanadesikan used the- term “emergence of the wmarked,”
following “McCarthy:and Prince (1994a). The emergence of the unmarked refers. to a scenario in
which-a language. generally permits a marked structare; but the unmarked counterpart emerges in:a
particular environment in which the constraint forcing the-appearanice of the marked structare (usuaily
a2 Faithfulness constraint) fails to appk. The émergence 6f the unmarked is ‘one subset of the broader
range of cases we can describe as instances of minimal violation, which would also encompass the
“emergence of the marked,” where a language generally respects a structural constraint; except mna
particular confext (see; e.g., McCarthy {in press} on Rotuinan syflable stracture). The other case of
the emergence of the nomatked. which -Gnanadesikan discussed in more depth, is an Obligatory
Contour Principle testriction that applies only when' there is a choice of ansets.
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must be dominated. In section 2.1, we saw that MaxI-O must be ranked below
the constraints enforcing the one foot maximum, because if it were ranked above
them, truncation would be blocked. Also dominating MaxI-O is the constraint
*CompLEX (“No complex onsets™; Prince and Smolensky (1993)), which rules
out a candidate in which the obstruent and the liquid form a single complex
onset, as in [bafwo] for buffalo.? This type of Output does occur following the
stage in which liquids arc deleted, as in Julia’s [plis] for police at 2;6.5, which
would indicate the promotion of MaxI-O above *Comprex. In the following
illustrative tablean, FrBmv, ALiGNLEFT, and Parse-G are merged into a single
WOoRDSIZE constraint.

(27) WorpSize, *CoMpPLEX >> MaxI-O

Input: buffalo WORDSIZE *COMPLEX Max1-0
a. [bafo] *k
b. [bafwo] *| *

c. [bafowo] *|

In the case of a bisyllable with a single intervocalic consonant, neither the word
size constraints nor *CompLex apply. Therefore, so long as MaxI-O is ranked
above *A-Ons, it will choose the candidate without deletion:2

(28) MaxI-O >> *A-Ons

Input: yellow WORD | *COMPLEX | Max *A-ONS
Sz I-0

a. [jewo] ¢/ *|

b. fjeo] *|

*Such clusters could also be heterosyllabic, in which case a constraint other than *CoOMPLEX
would be at work.

BA constraint demanding syllables with onsets (e.g., Prince and Smolensky’s (1993) ONSET
constrainf) also favors this result and could be invoked in addition to, or instead of, MAXI-O to
derive it. As Heather Goad (personal communication) pointed out, this would vield another case of
minimal violation in development: ONSET is often fully satisfied at the outset of development, with
epenthesis or reduplication filling empty onsets (see, e.g., Fikkert (1994)). At the stage(s) we are
concerned with here, word-initial vowels are tolefated, in violation of the constraint.
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This tableau shows that when the higher ranked constraints are satisfied by a
faithful parsing, MaxI-O overrules the lower ranked onset markedness constraints.
However, when the WorDSIZE constraints and *Comprex force violations of
MaxI-O, the onset markedness constraint is given the epportunity to select the
less marked onset:

(29} Activity of *A-Ons-under domination

Input: bzgﬁralo WORD *COMPLEX | Max *A-ONS
SIZE I-O0
a. [bafo] ¢ 7 *k
b. fbafwo] 4 *
‘ ¢. [bafowo] %1 %*
d. [bawo}] *k *1

The WorpSizE constraint(s) and *CompLEX each compel one violation of MaxI-O.
Because ( 29a) and (29d) fare equally with respect to MaxI-O, evaluation is
handed on to the lower ranked *A-Ons, which decides in favor of [bafe].

The other cases of minirnal violation would be handled in a similar fashion.
For the examples in which an approximant -occurs-in word initial position when
the targei does nof supply an initial obstiuent (e.g., eleven as [jeban]), the
constraint hierarchy we have already established would generate the correct
results: [jeban} is chosen over feban] due -to the dominance of MaxI-O over
*A-Ons. For gzmﬁe as [wef], *A-Ons must be dominated by a constraint against
[d3], as well as-an IDENTITY constraint that militatés against changing the affricate
to an obbtruent (on the form of these constraints, see McCarthy and Prince
(1995)). Note “that IpEnTITY is also needed in all of these cases:to force the
approximant to surface as such, rather than as an obstruent (see Fikkert (1994,
61——62) for examples in which target approxunants do in fact become obstruents).

3.7. Comparison With Other Approaches

The most robust empxrical finding in the area of onset selection is that when the
medial syllable of ‘coo target words or the initial of 6’66 or ¢°c words is
truncated, the onset of the deleted -syllable usually replaces the onset of the
following target syliable, when the latter is an approximant and-the former is a
nasal or an obstrient. This was claimed to be driven by the markedness of
approximant onsets relative to that of nasals and obstruents.
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Fikkert (1994, 240} sketched an analysis of initial syllable deletion facts in
Dutch child language that is in some respects quite similar. She drew a parallel
between the onset substitutions and the fact that, in her data, approximant onsets
are in general late to emerge. This led her to claim that examples in which
approximants are replaced in truncation “are context-free substitutions, governed
by the child’s onset template.” A template, as traditionally conceived, must be
fully satisfied, and its effects should generally be context free (although context
sensitivity can of course be stipulated). However, we have seen that the replace-
ment of approximants in the present data set is clearly context sensitive: Ap-
proximant onsets do occur when no better onset is made available in the Input.
This context sensitivity argues against the assumption of inviolability underlying
Fikkert’s analysis. With minimally violable constraints, the fact that an unmarked
onset is selected when possible, but that a marked onset is otherwise allowed, is
straightforwardly captured.

The use of STress-Farrn and Ancror-RicHTI-O produces an account of child
truncation that in some respects mimics that of Echols and Newport (1992).
Because the truncations of initially stressed trisyllables examined here over-
whelmingly support the predictions of that model against the alternative presented
in Gerken (1994), this can be considered a positive result. There are significant
differences between the approach here and that of Echols and Newport, however.
First, there is no reliance here on the assumption that the syllables are lost due
to misperception of the adult target. Most of the criticisms of this assumption
that have emerged in the literature are based on the facts that the weak syllable
is usually variably present in children’s productions and that material from the
unstressed syllable is preserved (see Fikkert (1994), Gerken (1994), Wijnen et
al. (1994), but see also Paradis, Petitclerc, and Genesee (1996)). These observa-
tions suggest that the child perceives the unstressed syllable that is deleted in
production, although Gerken (1994, 568) did show that these facts could be
reasonably interpreted in a perception-based account.

A more important difference is that this analysis recognizes that there is more
to truncation than simiple. retention of the stressed and rightmost syllables (see
Fikkert (1994), Gerken (1994)). The claim here is that the forces motivating the
retention of these, syllables interact with well-formedness constraints—in particu-
lar, consiraints that opiimize syllabic structure. Crucially, these consiraints are
minimally violable, rather than fully satisfied. The insufficiency of fully satisfied
constraints is clearly pointed to by the difficulties that the S(W) template model
and the perceptual bias account have in dealing with the elephant data. In large
part, the difficulties stem from the fact that these analyses are based on a cate-
gorical claim that the mapping from adult to child form must choose stressed
and adjacegt syllables, or stressed and rightmost ones. However, once restrictions
on mapping are taken to be minimally violable, constraints demanding preser-
vation of adjacent elements from the Input (i.e., ContiGuITY) and constraints
demanding preservation of edge elements (i.e., ANCHORING) can be played off
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against‘ each other and against constraints:demanding unmarked Output prosodic
structures. The data and analyses supplied in- this- section-illastrate some results
of that interplay.

- 4. MINIMAL VIOLATION ACROSS
DEVELOPMENT STAGES

The consequences of the novel view of child language, and especially of devel-
opmient, that minimal - violation affords -have orly begun to be ‘exploted, even
within phonology let alone ather aréas, ‘such.as morphiology or syntax. Working
in the framework of Natural Phonology; -which is in some important respects
similar-to the present one, Stampe: (1969 claimed that there are three ways that
a child overcomes natural processes: They can be suppressed, ordered; or limited
(see further Edwards and Shriberg (1983, 109 1f.)). Suppression is.equivalent to
shuttmg off ‘a constraint; here minimal violation offers nothing new. The-effects
of rule ordering do overlap in certain ways with the effects of constraint ranking,
and it remains to be seen whether constr aint ranking captures all that rule ordering
does (see Gnanadesikan (1995) for child language evidence that the reverse is
not true). To limit a process, Stamape (1969, 443) said, is “to limit the set of
segments it applies to or the set of contexts it-applies in.” In the rule-based
system of Natural Phonology, the limiting conditions are specific to each process
and must be stipulated for each-one. The same would be trué in-a theory. of fully
saﬁsﬁed constraints; if a parameter is given-inlermediate seitings between on and
off, for mstanw, these intermediate settings must be-stated separately for each
pdrametul It is here that minimal violation’ promises significant. explanatory
advances, as any constraint that serves to “limit. the effects of a lower ranked
constraint can simultaneously outrank and imit any of a number of other con-
stramtf: And to the extent that hmltmﬂf canditions are not specific to particular
proccsseq but instead are of wider Uf:nerahtv the present framework will continue
to find empirical support. In this section, [ docament a case in which the effects
of the limiting constraints do in-fact extend beyond he specific process in
question. We see that the constraints un place Faithfulness that serve to Limit the
scnpe of consenant harmony also play a role in the cases of onset selection that
are motivaied bv place of articulasion: differences between the segments.

4.1, The Censonant Harmony Constraint

Consonant harmony-in child language refers toa pmcess by which nonadjacent
consonants assimilate in place or mammer. Here, we are concerned exclusively
w1th ‘the assimilation of primary place features, the most prevalent and widely
dlscuased form of child consonant harmony. Some examples from Trevor’s corpus
are prssentud in (30}
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(30) a. [gigu] tickle (1;7.28) d. [piwi] TV (1;6.25)
b. [kan] tongue (1;7.28) e. [bop] boar (1;8.12)
c. [kogl cold (1;8.7) f. [gigu] pickle (1;9.2)

These examples show that consonant harmony can be regressive (30a,b,d,f) or
progressive (30c,e), it can target coronals (30a,b,c,d,e) or noncoronals (30f), and
it can be triggered by velars (30a,b,c,f) or labials (30d,e). They further demon-
strate that the target and trigger can differ in manner (30b,d)* and that vowels
with various place specifications can intervene (cf. Levelt (1994)).

Consonant harmony is rarely attested in a single child’s corpus in the range
of fashions illustrated in (30). It is usually limited in one or more ways: to
regressive directionality (e.g., Cruttenden (1978), Smith (1973)), to coronal tar-
gets (Smith (1973), Stoel-Gammon and Stemberger (1994)), to velar triggers
(Smith (1973)), or to consonants with an intervening homorganic vowel (Levelt
(1994)). One consequence of constraint violability is that it is in principle possible
to attribute different varieties of consonant harmony to a single motivating con-
straint, with the differences between them being captured by the ranking of that
constraint with respect to others (cf. the discussion of “Color” harmony in Padgett
(1995, 390y). Constraint violability also allows us to make formal use of the
traditional idea that consonant harmony is itself a limited (or partial) form of the
full reduplication that is so common in babbling and early speech (see, e.g., Goad
(1993, 296), Jespersen (1922, 109)}. It seems likely that for children at an early
stage of development, there is an advantage to gestural repetition at some level
of speech production (see Menn (1976), Vihman (1978)). I suggest that this
preference for repeated gestures is incorporated in the child’s grammar as the
constraint RepeaT (see Yip (1993) for a broader formulation):?’

(31) REpEAT
Successive consonants must agree in place specification.

The stipulation that the constraint applies specifically to the place specification
of consonants is an expository simplification that could ultimately be replaced
by the use of independent dominating constraints, so as to complete the connection
with full reduplication. It should be emphasized that the exact nature of the
constraint driving consonant harmony is to some extent independent of the line

26Becaus? [voice] is difficult to accurately transcribe in child speech, examples in which the target
and trigger differ in other features are more convincing of a manner difference between them.

?In section 5, however, it is suggested that REPEAT is in fact a child-specific constraint, because
consonant harmeny is a child specific. Yip (1995) used her version of REPEAT to drive morphological
reduplication in adult languages. It would appear that under certain rankings, Yip’s REPEAT does in
fact yield childlike consonant harmoeny. Theories of reduplication have yet to take on the task of
generating only the attested cases of “pre-specification™ (see Alderete et al. (1996)), but not long
distance consonant assimilation (see Gafos (1996)).
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of argument here: What is crucial is how this constraint interacts with consonantal
place Faithfulness (cf. Goad (1996b; in press), Levelt (1995), Stemberger (1995)
for other approaches). It is to that area that we now proceed.

4.2. The Limi_t'atiqn of Consonant Harmony: The Data

Both Trevor and Sean dlsplay what may be referred to as velar dommant harmony,
in_that 1abxals and coronals assmnlate to velars. A fall hist of the words that
undergo coronal-to-velar and labial-to-velar assimilation that I have extracted
from Trevor and Sean’s corpora.are given in (32a,b) and (32c,d), respectwely
Agam the ages at-which the first and the Iast token of each form were produced
are noted in parentheses, and the phionetic transcriptions abstract across some
vanatlon across tokens mostlv in vowel quality- and the voice specification. of
q:onsonamq

(32) a. Trevor's coronal-to—velar assmnlatmn

‘ g:xg] " dog {1;4. 19 -2 3307y [gakl duck (1;4.27 ~ 2,2.3)
. [gAggi:Z] dungarees (1;10.1} fexkit]  jacker  (1;419 ~ 1;10.11)
* [ak) sink (1;7.6 [gak] sock (1;5.25)
feik] stick (1;7.26 ~ 1;8.14) - kek] take (2;1.4 ~2:1.26)
[geegu] thank you (1:625~ 1:6.29) - [miga]  fickle  (1;4.19 ~ 1;11.25)
} [k(r)Ak] triick (1:6.17~ 2;2.15) [kagl tongite  (1:4.19 ~ 1;7.25)
[kaugl = cloud (1:8.27) - [kok]l  coat "~ (1;5.18)
" [kog] cold (5,629~ 1,92 . [ekik]’  record (15720 ~ 2;0.8)
[gegl good (1617 ~ 1105  [kikarl  guwitar (2,15~ 2;43)
k] kiss (1;5.18 ~ 1;7.200
b. Trevor’s labial-to-velar assimsilation
[gk] ' back {1;9.1 ~ 1113 fea(k] hark (1;8.14 ~ 1;10.9)
[erg] big (1,921 ~ 1;109). [esik]  bike (1,54~ L1OID
{gegi] blanket (131 ~ 1:6.25) fgukl book (17;5.4 -~ 1;10.2)
[gakl box {1;5.25 ~ 1;9.24)  [eagi] bucket (1;7.20)
[gak+gu]  buckle {1;8.1) [gaki} Bucky (1:6.25 -~ 1,82
[gz\g'} bucg ;513 ~ 582y [zagil buggy . (1;6.17 ~ 1;10.11)
_[kAg] plog (1617 ~ KE10.2). [gakam] vacuum (1629 ~ 17.4)
‘{kAk'] cup (1;55 ~ 1:530)  [smak] Mark  {1;513)
[kakut ‘pickle {1;56 -~ 1300
c. -Seap’s ccronal»to—velar assimilation
[k!km chicken (1:6. 27 [kuko] circle (1;8.24 ~ 1;10.17;
[gagi} doggie (1;811 — 2,521y [gwigk] drink {2018 ~ 3;1.13)
[eak] duck ¢1;15.11 ~ 2,119y [gekn]  jacker  (1;11.11 - 2;1.23)

\Elcwi{}] sEring (1166 ~ 2213 [gak] stick (1;10.12 ~ 1511.11)

fkek] take (2,292 ~ 3219y [kekin]  raking (2911 ~ 3;1.0)

[kok) 1alk 048 ~ 2514 ekl thank (161 ~ 3;2.0)

[ekakt]  fick fock  (1;622~ 3T (kaigo] figer (B2

{kaxi} tongue 4610~ 2020) [kok]  mick (21117 - 3,0.20)
CIk(ak]  rruek (1907 ~ 3,08y [kek] -~ cold (11029 ~ L;11.6)

[ggi] glasses (342 ~ 1:4.6) [kaik] kite (2:3.7
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d. Sean’s labial-to-velar assimilation

[guk] book (1;9.21 ~ 1;10.8) [gogen] broken (1;8.2 ~ 1;10.10)
fkok] fork (1;9.13 ~ 1;9.15)  [gauk]  milk (1;9.15 ~ 1;11.11)
[geekik] vacuum (1;10.22) [kaki] coffee  (1;9.15 ~ 1;11.4)

A comparison of the ages at which the last token of each form is produced shows
that the assimilation of coronals persisted longer than that of labials. Neither
child produced a word displaying labial-to-velar assimilation after the 2-year
mark, whereas both children produced examples of coronal-to-velar assimilation
for some time thereafter, with Sean’s harmony lasting until past the age of 3.

Particularly revealing in this respect is the development of the phrase dog
barking in Trevor’s corpus:

(33) dog barking through time

{gogarkm] (1;8.14)
[gogak] (1:9.1)
[go:ga‘kay] (1;9.2)
[go:gazkip] (1:9.23)
[gog garkm] (1;9.29)
[gog gakm] (1;10.9)
[gog ba:rkig] (1;10.13)
[gog barkm] (1;11.1)
[gog ba:km] (1;11.5)

The initial labial of barking began to be produced at (1;10.13), whereas the
coronal of dog continued to be assimilated to the velar. The unassimilated version
of dog first appears at 2;1,%® with free variation between it and [gog] lasting until
2:3.17.

To further illustrate the earlier disappearance of labial-to-velar assimilation, I
provide in (34) a set of near minimal pairs of velar-harmonizing words with
labial and coronal initial consonants that were recorded for Trevor at approxi-
mately the ages of 1;9 and 2;0.

(34) a. [gak] duck (1;9.1) [gog] dog (1;8.7)
b. [gag] bug (1;82) [kag] plug (1;9.27) [gak] box (1;9.1)
c. [gak] duck (2;0.3) [gog]l dog (2;0.3)

d. [bag] bug (1;11.9) [pag] plug (1;11.1)  [boks] box (1;11.5)

BThere is in fact one instance of [dog] at 1;4.23, which was noted to have been said twice that
day. This contrasts with 4 occurrences of (23] on the same day, 6 in preceding days, and at least
50 before the next instance of [dog] at 2;1.0.
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At 1;9, the corona}s {34a) and labials «(34b) equally underwent velar harmony.
At 2:0, the coronals continued to be targeted (34c), whereas the labials had
already ceased to harmonize at the beginging of the previous month (34d).

To show that the examples in (34) are indicative of a larger trend in Trevor’s
data, and io ease any possﬂ)le worries that the earlier disappearance of labial
harmony in (323 is due to an accideéntal gap in-the corpus (ie.; that the target
words containing labials siinply ceased-fo occary; Table 5 provides an exhaustive
listing of the ‘target words ‘containiiig combinations of coronals and velars, and
labials with velars that occur during two 1-month periods: from the beginning
to the end of 1.9 and 2:0. Alongside each word are listed the numbers of
hmmﬁmmd (+H) and nonhammmzed {(—H) J versions of each word, along with
the parcentaga of harmonized forms {H%). These figures are alsa given for each
word type. At 1;9, regressive coronal-to-velar assimilation is extremely produc-
tive. Target words in which a coronal precedes a velar (called Coronal/Velar
targels in the table) are subject to barmony i every one of Trevor's productions
recorded during this month. Labial-to-velar assimilation, however, has already
begun to recede; Trevor's mother notes that the first instance of nonassimilated
[pAG] for piug occurs during this month. By 2;0, labial/velar targets are completely
immune to the effects of harmony, whereas-coronal-1o- velar agsimilation is sdll
f&lﬂ} frequent. Before furning to the analysis of this developmental change in
the application of harmony, T briefly cowmdieni on two other impertant: aspects
of the data, which for reasons of scope and space cannot feceive a thorough
treatroent here.

The first aspect is the fact that consonant harmony does not apply whotily
consistently, except for the coronal/velar targets at 1;9. The change in these forms
at 2,0 nicely illustrates what seems to be general fact about: phonological devel-
opment intermediate between the application and nonapplication of a process,
there is a stage in which it applies optiorally.® It should be stressed that this
Vanaiion is not merely the product of sampling data from two stages that happen
to fall within the 1-month period, as assimilated -and nonassimilated versions of
the same word alternate across time. Within Optimality Theory, the usual analytic
Ill()‘u‘f;‘ for coping with variation both in chitd phonology (e.g., Curtin (1997} and
Demuth (1995; 1997)) and phenological theory (e.2., Antilla {in press), Kiparsky
(1993], and Reynolds (1994)) is'to allow 2 certdin set of constraints to vary freely
in theit rankmg In this particular instance, REpEAT would dominate:the Faithful-
1ess mnsu"amt Famn(Cor) at 159 (see thie next subsection), become freely ranked
with IL by 20 0, and then be dominated by it at later stages.

Tt is also qwmﬁcant that progressive assimiilation occurs-at a much lower
frequency than regressive. For instance, at 1:9, in only 35.3% of the instances

‘QInterestmgly the same pattern can be'seen in prosodic data from these time perieds. At 1;9 the
one foot maximum appears to be absolute, whereas af 2;0 there are both truncated and nontruncated
versicns of words.



TABLE 5
Possible Harmony Targets From Trevor's Corpus

Age Target +H -H H%

1;9 Coronal/Velar
dog 6 0 100.0
duck 5 Q 100.0
tickle 1 0 100.0
truck 8 0 100.0
Total 20 0 100.0

Velar/Coronal
candy 0 4 0.0
cat 0 1 0.0
clouds 0 2 0.0
cold 3 1 750
good 2 2 50.0
green 0 1 0.0
record 1 0 100.0
Total 6 11 353

Labial/Velar
back 9 5 64.3
bark(ing) 6 0 100.0
big 2 9 18.2
block 0 1 0.0
book 3 0 100.0
box 2 0 100.0
buckle 0 3 0.0
buggy 2 0 100.0
pack 1 0 100.0
park 2 0 100.0
pickle 2 0 100.0
pig 0 1 0.0
plug 2 2 50.0
Total 31 21 59.6
Velar/Labial

camel 0 1 0.0
coffee 0 2 0.0
come 0 2 0.0
cavers 0 4 0.0
cup 0 1 0.0
gum 0 1 0.0
Total 0 10 0.0

2;0 Coronal/Velar
truck 9 9 500
dog 4 0 100.0
duck 1 0 100.0
Total 14 9 60.9
(Continued)

239
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TABLE 5
(Contisiusd)
Age Target +H ~-H H%
Velar/Coronal
goad 0 1 0.0
pold a 3 0.0
record 2 i1 66.7
caf 1] 1] 0.0
kitty 0 i 50.¢
Total 2 7 222
Labial/Velar
Berkeley 0 2 0.0
back 0 7 0.0
bag 0 1 0.0
big 0 2 0.0
bike 0 8 0.0
haok 0 1 0.0
broken 0 i 0.0
bug ] i 0.0
buggy 0 2 0.0
g i I 0.0
pocket 4 1 Q.0
fFotal 0 27 0.0
Vela:lLabial
camera 4] 2 0.0
com(ing) 0 6 0.0
cough 0 1 0.0
Fap 0 1 0.0
Total 0 10 00

in which a velar precedes a coronal does assimilation occur, compared with the
100% for coronal/velar words.® This directional asymmetry is also evident in
comparisons of the relative incidence of harmony between coronal/velar and
velar/coronal targets at 2;0, and between velarflabial and labial/velar targets at
both ages. At first glance, this may suggest that the effects of REPEAT should be
separated into two separate constraints, demanding regressive and progressive
assimilation, respectively. However, as mentioned in the previous section, in
principle it should be possible to derive this asymmetry from the interaction of
a single harmony constraint with an independent constraint that blocks progressive
assimilation, the exact nature of which I must leave open for future research. In

7¢ is important to note that another pattern.of assimilation occurred for some of these words,
which is not represented in this table. Velar/coronal targets with a front vowel intervening between
the consonants are often subject to regressive coronal harmony (e.g., [tis] for kiss, [teet] for car).
Even including these cases as instances of harmony, the percentage of harmonized forms for
velar/coronal targets remains relatively low, at 50% at both 1,9 and 2;0.
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the next section, we turn to the analogous example of how the limitation of
harmony to coronal targets can be achieved through constraint ranking.

4.3. Repeat and Faithfulness

The data presented in the previous subsection indicate that there are two stages
in Sean’s and Trevor’s consonant harmony data: In the first, both labials and
coronals assimilate to velars, and in the second, only coronals assimilate. To
account for these patterns, we must invoke along with RepeaT a set of constraints
that control the relation between the place specifications of Input and Output
consonants. For present purposes, we can refer to them as Farra(Las), Farrn(Dor),
and Farra(Cor): labial, dorsal (i.e., velar), and coronal Faithfulness, respectively.
They could be conceived of either as Max constraints that target individual
features, demanding that Input features have Output correspondents, or as featural
Identity constraints that require segments in Correspondence to bear identical
place specifications. The choice between the two is of no particular consequence
here (see Alderete et al. (1996), Lombardi (1995), McCarthy (in press), and Pater
(in press) for discussion of differences between the two approaches).

In the first stage, in which the labials and coronals assimilate to the velars,
Repear is fully satisfied.’’ When an Input word consists of segments that have
different places of articulation, one of the segments is always altered. To deter-
mine which one, the place Faithfulness constraints come into play. For the words
with coronal-to-velar assimilation, both Repeat and FarraDor must dominate
FarraCor. This ranking is illustrated in (35):

(35) Farra(Dor), REpEAT >> Farra(Cor)

Input: duck FAITH(DOR]) ' REPEAT | FAITH(COR)
a. [dak] * |

b. [dat] *

c. [gnk] v *

In the absence of any assimilation, Repgar is violated (35a). With velar-to-coronal
assimilation, Farra(Dor) is violated (35b). If both of these constraints dominate
Farra(Cor), the alternative of assimilating the coronal (35c¢) is chosen as optimal,
as it violates only the outranked constraint. Note that we must also assume 2

*'A caveat here is that this abstracts from some lexical exceptionality, as well as the effects of
directionality: Labial-to-velar assimilation is much less robust when the velar precedes the labial.
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dominant-Max consiraint to black deletion. -As this constraint is-unviolated and
common to all the tableaux, T have left it out.

For the instances of labial-to-velar assiniilation, the same sort of ranking is
involved, with Farra(Lar) replacing Famu{Cor):

(36) Farm(Dor), RepEAT >> Farra(Las)

| Input: bug Jl 'FATTH(DOR) | REPEAT | FArTH(LAB) ||
2 [bagd L

Ib. fbab] * |
He [sagiv *

Hére lai)vi_alvfaithfulness' is. sacrificed (36c) so as- to satisfy ‘the higher ranked
Farru(Dor) and Repeat. '
Combining these rankings produces the hierarchy in (37).

3hH Farns(Dor), RepEAT >> Farra(Las), Famn(Cor)

We have no evidence for a ranking between Farr(Dor) and REPEAT, as both are
fully satisfied in the data under consideration: We also have not seen anything
that would fix the-ranking between Famu(Las) and Farra(Cor). The dominance
of FAfrH(LAB) over Faira(Cor) conld be established. empiticaliy in the present
data set by looking at instances in which a labial and -a coronal occur in a word.
In both Trevor’s and Sean’s corpora, these words go through 2 stage.in which
the coronal assimilates to the labial (e:g., Trevor’s [piwi] TV and [bop] boat).
This would be generated by the ranking Repear, Farrn(Las) >> FArra(Cor).

However, meotivation for the Farralas >> FarrnCor ranking goes far beyond
the labial haﬂn_miy data. Tt seems to be a universal of child consonant harmony
systenis that coronals arc always included as targets; no process targets labials
or velars, to the exclusion of coronals,  whereas coronals are quite commonly
picked out as the sole targets (see Smith {1973}, Stoel-Gammon:and Stemberger
( 1994)). This is parallel to what has: been observed of place assimilation between
adjacent censomants in the Tanguages of the world. As Mohanan (1993, 76) put
it, if noncoronals undergo assimilation, se do coronals. (see further Jun (1995);
see also Avéry.and Rice (1989} and-Rice (1994) for a feature geometric appreach
to the‘facts). '

The implicational relation.between noncoronal and coronal targets can be
captured if the dominance of Fan#({Dor) and Farmrn(Lag) over Farru(Cor) is
universaily fixed (Kiparsky (1994); cf. Gnanadesikan {1995) and Jun (1995) for
slightly different proposals). With this fixed ranking, any- time that RepeAT com-
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pels the assimilation of labials or velars by being ranked above Farra(Dor) or
Farra(Lag), it will necessarily cause coronals to assimilate. For example, when-
ever the ranking RepeaT, Farrn(Dor) >> Farra(L.AB) motivates labial assimilation,
as in tableau (36), it will also lead to coronal assimilation, as this ranking,
combined with the universal Farra(Lag) >> Farra(Cor), will create the hierarchy
RepeAT, Farta(Dor) >> Farra(Lag) >> Farra(Cor). Included in this full hierarchy
is .the ranking Repeat, Farru(Dor) >> Farta(Cor), which, as demonstrated in
tableau (35}, assimilates coronals o velars.

The hierarchy for the first stage of Trevor’s and Sean’s consonant harmony
now stands as in (38).

(38) RepeaT, FArre{DOR) >> Farra(Lagr) >> Farta(Cor)

In the second stage, the labials stop assimilating to the velars, whereas the coronals
continue to undergo harmony. This pattern is produced by the ranking of
Farra(Dor) and Farra(Las) above RepeaT, with only Farra(Cor) below. Tablean
(39) shows the blocking of assimilation that this ranking generates.

(39) Farrn(Dor), Fartu(LaB) >> ReEPEAT >> FAITH(CoR)

Input: bug FAITH(DOR) | FAITH(LAB) | REPEAT | FAITH(COR)
a. [bagl v/ *

b. [bab] * |

c. [gng] *|

1

Both Farru(Dor) and Farra(Lag) are crucially ranked above REPEAT, so as to block .
labial-to-velar (39¢c) and velar-to-labial assimilation (39b).

With Farra(Cor) dominated by Repear and Farra(Dor), coronal-to-velar as-
similation still occurs:

40 FAﬁH(DOR), Farrn(LAB) >> REPEAT >> Farra(Cor)

Input: duck EAITH(DOR) | FAITH(LAB) | REPEAT | FAITH(COR)
a. [grk] v *

b. [dAk] * |

c. [dat] *1

I

The pattern of development is thus characterized as the outranking of REpEAT by
place Faithfulness constraints. In the first stage REpEAT is dominant, and fully
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satisfied, in the second it is dominated, and minimally violated. Of importance,
with the fixed ranking of Farr#(Cor) beneath Farru(Las), it is-predicted:that the
reverse developmemal scenario, in ‘which coronals are thie first to stop assimilat-
ing. -should be 1r1posszble It should be moted because the ranking . between
FA"IH(DOR) and: Farre(LAB) is not universally fixed (cf Gnanadesikan (1995),
Jun ¢ 1995)) either-labials-or velars can-dominate the other in assimilation. This
seemns consistent with the known child langnage facts (for evidence of velar-to-
labial assimilation, see Crittenden {1978}, Gnanadesikan (1995, footnote 223,
and Macken (1995, 679)). Labial-to-velar assimilation is reported in Menn (1976},
as well as in Eha, present study.” In the domain of adult phonologv, only
l1abial-to-velar assmulatlon is attested, but beeduse the targets in the adult cases
are codas, this may be due to the general preference for velar codas (see Jun
(1995}, cf. Rice (1994)).

4.4. Place Faithfulness in Truncation

In this section I demonstrate that the constraints that limit the effects of REpEAT can
be seen to. play a role in determining. the output of truncation. Recall that Trevor
produced caboose as [gu:s}from 2;4.24 10 2;11.17, and guitaras {ga] or {ga:r] from
1;1.19~2;1.5. In these.cases of onset selection, it is the place specification of the
consonants, rather thzi_n their sonority, that is of import. Semewhat similar cases are
reported in Smith (1973) and Fikkert (1994). However, in those data, coronals are
the only segments to be replaced; as far as I know, [gu:s] for caboose is the first
attested instance in which a velar is chosen from initial position to repldce a labial.
Undoubtedly, the uniqueness of this instance of onset selection is related to the
unusualness of Trevor’s labial-to-velar consonant assimilation: The survey in
Stoel-Gammon and' Stemberger (1994) noted only 5 children who displayed this
type of harmony, as opposed to 19 who had coronal-to-velar assimilation.

The qonnec_ﬁon between these two processes falls out directly from the pre-
vious analysis of consonant harmony. For the consonant harmony pattern we
made crucial use of a ranking between Farra(Dor) and Fair(LaB); this same
ranking chooses [gu:s] over fbu:s]-in the case of truncation:¥

1S toei-Garnmon and Stemberger (1994) cited five instances -of labial-to-velar assimilation, and
nine cases. of velar-to-labial assimilation. Because no information is given-on individial children’s
paiterns, znd the source of the data for each of these cases is not mentioned, it is impoessible to know
whether'some, or all; of the instances of apparent velar-to-labial assimilation ate in fact accompanied
by the total absence of velars in-the child’s data at the relevant stage, as in Donahue (1986).

331,f the Faithfulress constraifits are conceived of as. Featural Identity constraints, we must also
assume that this apparent case of deletion is in fact fusion. If the velar is deleted in (42a), for instance,
no wd‘aﬁon of FamaDor would be -incurred;. as. Featural Identity: only applies to segments in
Correspondence and a deleted Input segment lacks ar: Output correspondent. This problem is avoided
if the Output onset is-in fact in Correspandenice with both Input onsets, so-that the choice between
the place features can be made by the Identity constraints (see Guanadésikar: (1995) for discussion).



MINIMAL VIOLATION AND PHONOLOGICAL DEVELOPMENT 245

(41) Farra(Dor) >> FArrH(LAR)

Input; caboose FAITH(DOR) FAITH(LAB)
a. [gu:s] ¢/ *
b. [bu:s] *|

It is quite interesting that the effects of the ranking of Farra(Dor) over Farru(LAB)
are seen at this late a date in Trevor’s development. Labial-to-velar assimilation
dies out before age 2, even though this truncation pattern is attested from 2;4.24
to 2;11.17. Thus, the high ranking of Farrn(Dor} persists across developmental
stages, even though its effects change due to the reranking of other constraints
(in particular, Farra(LaB) over RepEAT, which blocks labial-to-velar assimilation).

To get this result, we must also-assume that FArrH(Dor) dominates [-ConTiG-G,
as [-Conrig-¢ would prefer to preserve the labial. This is straightforward, so I
do not provide a tableau (see section 3.4 for relevant discussion). However, as
we now have an intersection between the set of constraints invoked in the
discussion of truncation and those employed in the analysis of consonant har-
mony, it is useful to examine a tree diagram summarizing the established rankings,
so as to make sure that there are no ranking paradoxes.

(42) Summary of rankings

ALIGNLEFT, PARSE-0, FTBIN, *COMPLEX
MAYLO
*A-|ONS
STRESSFAITH, ANCHOR-RIGHTI-O *N-IONs FAITH(DOR)
\ I-C({)NTIG-(: FAI’IIH(LAB)
*F-(I)Ns REPlEAT

FAITH(COR)

Dominance in the tree indicates dominance in ranking. The rankings depicted
here are those motivated on the basis of Trevor’s data at about age 2;0, abstracting
from variation such as that noted in section 4.2, and from the uncertainty with
regard to the ranking between *N-Ons and I-ConTiG-G that arises due to the lack
of relevant forms (see section 3.1).
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5. CONCLUSIONS

In this article, we have examined several cases that provide support for the
position that when child language constraints are overcome, they are outranked,
not shut off. In the domain of foot and word-level prosadic structure, constraints
that serve to limit child words to a single foot were shown to play a role in the
adutt Englmh stress system. In the adulf system, these constraints are neither
inviolable as they are in the child system nor freely violable as they would be
if thev were turned off. Instead, they are minimally violable, asserting themselves
whenever they are not fettered by the restrictions of higher ranked constraints.
In the domain of syllable structure, a constraing on:onset markedness was shown
1o be: mlmmaﬂv violable -in the child system itself; it plays a crucial role in
determmmg the output of troncation, ‘yet'in other cases it is violated. Finally, at
the level .of the segment, explicit evidence of the developmental process.of
c;cnsﬁ‘,aint outrapking was provided: A constraint-causing: consonant barmony is
first unviolated, assimilating both coronals and labials to velars, and later mini-
nually violated, assimilating enly coronals,

IBesides providing evidence for a view of development as constraint reranking,
mése,cases demonstrate the fruitfulness of the view of markedness as constraint
wi\oiatian As opposed to parochial theories of markedness that apply only to
patticular subdomains within pimnoloﬂy {eg., underspecification for segmental
phﬂ-nﬁiogy unmarked parameter settings. for syllable structure}, markedness in
O?nmaht}r Theory is domain mdeperdent. The generality of this- approach to

markedness allows phenomena beyond the reach of traditional markedness theo-
ries, suich as the word size maximum, o be Fformally treated as igstances of the
bruad unmarkedness of child language. {Given the wide scope of the framework,
further progress along these lines appears readily achievable.

Some puzzles do remain to be addressed, of course. Chief among them is the
fact that Al‘ﬂmu%fh consonant harmony s extremely commeon in child language,
it is unattesied in this form in adult languages; where primary place assimilation
applies ﬂﬁhﬁ locally, not across intervering vowels (sée, e.g., Shaw (1991)).
Drachman (19 6).pointed fo this and aiber disparities between the domains of
child and adult phonology in a challenge to Stampe’s (1969} claims that the two
areas aré ﬂubjecu 1w the sarme set of natieal processes and; in particular, that it is
the application-of natural processes in child language that is responsible for much
of histt)ﬂc,al seund change (seg alse Vihman {1980Y). Putting the issue of the
locus of scmnd change‘ o the side, the problems that Drachman raised for the
theury of Natural Phonology -continue to apply equally to almost-any approach
in whlch phﬂnn ogical theory is applied to-child phonelogy, mciudmg the present
icken {1995) for relévant discusdion).

B} foltow Jespersen (1‘%‘2’3 .and deawing a connection between consonant
harmmw and early child reduplication, the position here is that the constraint
Repear is constructed by the child in response to the pressures imposed by the




MINIMAL VIOLATION AND PHONOLOGICAL DEVELOPMENT 247

developing production system, which entails that at least some constraints of
child phonology are inductively learned, rather than innately given (see Menn
(1976) and Vihman (1978) on ccnsonant harmony and Stampean innateness,
Kiparsky and Menn (1977, 75) for a stance on the relation between adult and
child phonology similar to the ons taken here, and Hayes (in press) for other
motivations for constraint induction). To explain the child—adult asymmetry, it
would also have to be the case that RepeaT and other constraints like it are
eliminated from the grammar, because if they were simply low ranked, it would
be predicted by Factorial Typology (Prince and Smolensky (1993)) that some
languages would show their effects in “emergence of the unmarked” scenarios
(MCCarthy and Prince (1994a)). Clearly, the introduction of child-specific con-
straints has implications for learnability theory that cannot be taken lightly. Not
only would constraint reranking have to be shown to be computationally tractable
(see, e.g., Pulleyblank and Turkel (1996), Tesar and Smolensky (in press), Turkel
(1994)), but an account would also have to be given of constraint genesis and
of constraint extinction. This is a considerable task, but one that appears worth
undertaking, as it has the poténtial to contribute to a sufficiently restrictive theory
of adult phonology and to an explicit depiction of the relation between developing
and mature sound systems. ‘
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