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1 Introduction

This paper examines the acquidtion of word-initid and word-find consonants by one
German child, Naomi, between age 1,2.06 and 1;8.21 and compares the findings with data
from another German child and from English, Dutch, and Portuguese children. Two
sandard assumptions in the literature on the early acquisition of phonology (e.g., Fikkert
1994ab, Ingram 1978, Jakobson 1941) are: (i) the first words in child speech consst of a
consonant followed by a vowd and (i) the first consonants that appear in child speech are
ord plosves. From these two assumptions the following predictions ensue: (i) vowd-initid
words are absent in early child speech and (i) consonants are initidly redised as plosives.
These predictions are not answered in the study of child speech that we present in this
paper. We show that the first words in German child speech consst of at least one
consonant and one vowe and the consonant may either precede or follow the vowel. Also,
word-find fricatives may be redlised as such from the onsat of speech. Word-initid
fricatives are deleted at the earliest word stage and, in contrast to the predictions formulated
above, they are not necessarily replaced by any other consonant. Our findings are
confirmed by another study on German child speech (Elsen 1991) and aso support the
findings of a study on Portuguese child speech where it is argued that children produce
vowel-initial words at the earliest acquisition stage (Costa & Freitas 1998).

The am of this paper is to provide an account of the initidl stages in the acquistion of
German onsets and codas, respectively. We demondrate how an Optimality-theoretic
approach can account for the fact that a word-find consonant is realised by Naomi and
Annaena (see Elsen 1991) only in the absence of a word-initia consonant. We dso
account for the observation that an adult VVC or VCC rhyme is firgt redlised with along
vowel without a following consonant, then with a short vowd plus a consonant, and finaly
as a tripogtiond rhyme. We argue that these observed stages arise through the gradud
increase in complexity of syllable structure and minima congraint demotion (see Tesar &
Smolensky 1993, 1998). We furthermore show that the same set of congraints and the
mechanism of congtraint demotion can be used to explain different stages in the acquisition
of Dutch consonants.



The paper is organised as follows. Section 2 presents the method used to collect and
dtore the data. Section 3 introduces the German consonant inventory and briefly discusses
German gyllable dructure. Section 4 illustrates Naomi’s acquistion of word-initid
consonants. Section 5 provides an OT-account for the earliest stages in the acquisition of
German and Dutch word-initial consonants. Section 6 consders the development of rhyme
structure and section 7 concludes.

2 Method

The data used in this paper were compiled in the following way. Sandra Joppen - Naomi’s
mother - took detailed notes about the child's speech from age 1;2.06. At this stage,
Naomi had an active vocabulary of about 20 words. From age 1;4.26, audiotape
recordings were made on a weekly basis a the child’'s home. Naomi grew up in Krefed
(near Duisseldorf). Both parents speak modern standard German and at this time, Naomi
did not have brothers or sisters. The first recorded session took place on 19 September
1997 and the last one that we will consder in this paper took place on 14 January 1998.
The firgt three taped sessions lasted approximately 15 minutes, later sessons lasted 30
minutes All recordings were transcribed by Sandra Joppen the same day as the recordings
took place and the transcriptions were checked by at least one other person. All possible
speech sounds that Naomi produced during the sessions were transcribed. However, for
the anays's, only utterances that were intended to be real words and that were understood
by the transcriber are counted as a speech sound. Immediate repetitions of identica forms
are counted as a single utterance. The transcriptions were stored in a database system
(Excd). It contains alist of the German words that Naomi attempted to say and alis of her
actua speech in IPA font.

3 German consonants and syllable structure

The German consonant inventory consists of the segmentsin Figure 1 (based on Féry 1998,
Hall 1992, Ramers & Vater 1995, Wiese 1996):



Figure 1. The German Consonant Inventory

LABIAL CORONAL DORSAL LAR.
| / | \ I\ |

labid  dveolar postdveolar paatd vea uvular  glotta
[-son] pbP)fvtdtsz t,f,3 ¢ k,g h

[+son] m n, j D R

Word-initidly, the affricate /p/ is redised as [f] in most German didects and this is dso the
case in the speech of Naomi’s parents. We aso note that the strident fricative /9 israre in
word-initid pogtion. It occurs in certain loan words, e.g., Sphére ['sfe:ro] ‘sphere’, and
before /k/ in, eg., Skandal [skan'dal] ‘scandd’. In our corpus, initid /9 is not atested at
al.

In word-initid positions, consonant clusters consist of an obstruent followed by a non-
homorganic sonorant consonant (Hall 1992, Vater 1992, Wiese 1996). Some examples
are:

(1) a Knie [kni:] ‘knee
b. Plan [plan] ‘plan’
c. Prinz [prInt®]  ‘prince
d. blau [blau] ‘blue
e. Heisch  [flaf] ‘mest’

A drident fricative may precede a single ord plosve or a plosve-sonorant cluster as in,
e.g., springen ['fprimon] ‘to jump’. Moreover, the strident fricatives /{/ and /9 are the only
fricatives that may precede /m/ word-initidly, eg. Schmied [{mi:t] ‘smith” and Smaragd
[smarakt] ‘emeradd. Word-interndly, such cugers are syllabified as a codaonset
sequence. The words Kiste ‘ case, box’ and Kosmos, for instance, are syllabified as [kis.to]
and [kos.nog], respectively, and not as, eq., *[kisto] or *[kos.sTos].! The exceptiond
digribution of word-initid strident fricatives suggests that they are not part of the onset.
Following Vennemann (1988), we podulate an extra position at the |eft edge of words to
accommodate /s/ and /{/ before other consonants:

2 Appendix Onset
| /\
gf C G

In adult speech, the rhyme of a syllable may consgst of a long vowd, as in the word See
[ze] ‘lake, it may contain a diphthong, as in the word Frau [frau] ‘woman’, or it may




contain a sequence of a short vowel plus a consonant, as in Ball [bal] ‘bal’ and mit [mit]

‘with’. There are no syllables that contain a full short vowe without a following segment. It
may thus be concluded that the rhyme has minimdly two postions in German. Apparent
counter examples are syllables headed by Schwa (eg., the find syllable in Sprache
['fpraza] ‘language’) and syllables headed by sonorant consonants (e.g., the find syllables
in sprechen ['fprecn] ‘to speak’ and Atem [atm] ‘breath’). Such syllables do not require
an onsd, they are never stressed, and they never form a word on their own. The minimal
requirement for a German word is that it contains at least one syllable which has dther a
long vowd, a diphthong, or a short vowd plus a consonant, i.e., the minimal German word
has two moras.

In word-find position, the rhyme of a syllable may be followed by another sonorant (see
3), or an obstruent (see 4):

3) a Ban [ban] ‘railroad, tram’
b. s=n [zan] ‘tobe’; ‘his
c. Sdm [zam] ‘sdmon’

4 a Ba [bat] ‘bathroom’
b. it [zalf] ‘snce
c. Sz [zaAt®] ‘st

The data presented above are compatible with the so-called “ sonority sequencing principle’
which requires post-vocalic consonants to fal in sonority (cf. eg., Jespersen 1904). To
ensure that the sonority sequencing principle is not violated, we propose that the two
nucleus positions may be occupied by along vowe, or ashort vowd plus a sonorant (i.e., a
glide, aliquid, or anasd) and that obstruents never occupy a nucleus position. Segmentsin
the nucleus may be followed by a less sonorant consonant in the coda position of a rhyme.
Notice, however, that some post-vocalic consonant clusters have an equa leve of sonority.
In these clugters, the second member is aways an dveolar obstruent:

(5) a Gips [gps] ‘plaster’
b. nidt [ruct] ‘not’
c. Keks [keks  ‘biscuit

If decreasing sonority in the rhyme is a vdid condition for syllable-wellformedness in
German, examples with word-finad obstruent clusters pose a problem. Vennemann (1988)
proposes that a so-called “coronal-appendix” outside the rhyme accommodates word-find
aveolar obstruents in German. The gppendix is not part of the rhyme and the sonority



sequencing principle — which holds within the syllable - is therefore not violated by find
corona obstruents?

(6) German Syllable Structure:

S
[\
/ \ corona
agppendix onset rhyme  appendix
| A / \ A\
| /' \ nucleus coda /\
| /A U | /\
C ¢, GV X C CC
a. oft [ o) f t ] ‘often’
b. nichts [ n I ¢ t s] ‘nothing’
c. Srands [ t R a n t s ] ‘beach’ (GEN)

In summary, the syllable structure that we assume for German is characterised asfollows. A
German onset may be occupied by a most two consonants with increesng sonority and
may be preceded by /¢ or /f/. The nucleus may be filled by vocalic ssgments and sonorant
consonants. The rhyme is minimaly bipositiond and maximdly tripostiond and may be
followed by a most two corona obstruents. The next section consders the redisation of
onset consonants and post-vocalic consonants in early child speech.

4 First words; one consonant and one vowse

At the initid stage of speech production, three of the twelve Dutch children that Fikkert
(1994ab) examined exclusvely produce syllables which contain one onset consonant
followed by one vowd in the nucleus. Baaing hersdf on this observation and on assumptions
made in earlier literature (e.g. Jakobson 1941), Fikkert clams that children start speech
production with consonant-initial syllables. On the other hand, Costa & Freitas (1998)
show that at the initid stage, Portuguese children do not insert a consonant before a word-
initial vowe and, moreover, these children tend to delete word-initid fricatives. Costa &
Freitas argue that, in contrast to Dutch, the most favoured syllable at the initid stage is not
necessarily a CV-syllable in Portuguese, but it can adso be a V-initid syllable We
demondtrate below that from the onset of speech, German children dso produce vowel-
initid syllables



Naomi correctly pronounces word-initid ord and nasd plosves a the earliest word-
stage (approx. 1;2.06-1;5.01), but she does not redlise affricates and fricatives correctly. In
our corpus of this stage, word-initid plosives are redised as such 31 times and as an
approximant once. Initid nasas are dways redised as nasd plosves:

(7 initial oral plosives are realised as oral plosives (97%)

Spdling Adultform  Naomi’s output Gloss
a Bdl bal ba (1,2 ‘bal’
b. Buggy 'bagi® ba:  (1;2-1;3) ‘stroller’
c. Buch bu:x bu: (1;,2-1,4.26) ‘book’
d. Brot brot bo:  (1,2-1;4.26) ‘bread’

8 initial nasal plosives are realised as nasal plosives (100%)

a Milch milg m (12 ‘milk
b. Miulleémer  'myl?aime 'myme (1;5.01) ‘wastebasket’
C. nén nan nai(1,5.01) ‘no’

Initid affricates in adult speech are amplified in child speech and they are redised as an ord
plosve

(9) initial affricates are smplified (100%)
a au tu tu (1,2-1,3) ‘closed’
b. Ziege "tigp o (1,5.01) ‘goat’

At the earliest stage in the development of Naomi's speech, most word-initid fricatives are
deleted and some word-initid fricatives are redised as aplosve:

(10) initial fricatives are deleted (75%) or realised as a plosive (25%)
a sauber ‘zaube 'abe  (1;2-1;5.01) ‘clean’
b. Wasser ‘vase 'dade (1,4.26) ‘water’

Initid fricative deletion in early child speech has aso been observed, for instance, by Elsen
(1991) for Garman (see 11a), by Fikkert (1994ab) for Dutch (see 11b), by Costa &
Freitas (1998) for Portuguese (see 11c,d).



(11) initial fricative deletion in German, Dutch, and Portuguese child speech

a Ger: st za a” (Anndenal;2.19) ‘sdisfied
b. Du: fiets filts IS (Jarmo 1,9.09)  ‘bicycle
c. Port:zebra  ‘'zebre 'tbe  (Luis 1;9.29)  ‘zebra
d. Port: vés vef effif (Martal;2.0) ‘seef

Example (12a) from Veten (1943) and examples (12c-d) from Menn (1971) provide
evidence for initid-fricative deetion in English.

(12) initial fricative deletion in English child speech

a Fuff o (Joan 1;2) dog's name
b. shoes w (Danie 1,10-2;1)

C. fish 18 (Danid 1;4-2;1)

d. watch a (Danid 1;4-2;1)

The fact that word-initid fricatives are deleted rather than replaced by another consonant is
unexpected under Fikkert's assumption that the first words in child speech have a CV-
dructure. We furthermore point out that deletion of initia fricatives and the redlisation of a
consonant somewhere ese in the word (eg. in find postion) are related. Whenever a
word-initid fricative is deleted, a coda consonant is realised. We find the same phenomenon
in monosyllabic words which lack an initid consonant in adult speech. In such cases, a coda
consonant is also obligatory redlised in early child speech. It is a striking fegture in Naomi's
early speech that a word-finad consonant is not redlised in words with an initid plosive or
nasal (see 13a,b), whereas it is dways redlised when the adult form does not have aword-
initial consonant (14a-d).*

(13) final consonant is not realised when the adult form has an initial plosive or
nasal consonant

Spdling Adult form  Naomi’s output Gloss
a Bdl bal ba (1;2-1,5.01) ‘bl’
b. Milch milg m: (12 ‘milk’

(14) no consonant is inserted when the adult form lacks a word-initial consonant
(100%) and another consonant in the word is realised.

a ab ap a"  (14.26) ‘off’
b. an an an (1,2-1,4.26) ‘a’
C. auf auf af (1,3 ‘on’
d. Eimer 2ame ame (1;5.01) ‘bucket’



In German, vowed-initid words have an initid glotta stop in stressed syllables only (eg.,
Wiese 1996). We did not find any word-initid glotta stops in Naomi’s speech. Elsen
(1991) reports that Annalena sometimes redises glottal stops. For ab [?ap] ‘off’,
Anndena's output is [ap" from 1;2.15 until gpproximatdy 1:5.30 and from then until
1;7.30 her output is 2ap"]. (Annaena loses word-fina aspiration after 1;7.30, see Goad
1998 for discusson of this phenomenon). With respect to other words which lack an initia
consonant, aglottal stop is hardly ever redised in Anndenas speech. For ingtance, the adult
form satt [zat] ‘satisfied’ is redised by her as [a"] at 1;2.19. Hence, this is ared case of
fricative deletion and one that we aso find in Naomi’s speech (see 10q), the speech of
Dutch children (see 11b), Portuguese children (see 11c,d), and English children (see 12a
d). Both Annalena and Naomi do not redlise word-final consonants unless the adult word
lacks a word-initid consonant or has an initid fricative. We believe this is an important
generdisation that atheory of language acquidtion hasto explain.

To summarise this section, we saw that onsetless words are present from the beginning
of language acquidtion and that each word is characterised by at least one vowed and one
consonant. With respect to the acquigition of onsets and coda consonants, two interesting
problems arise for an OT-andyds. Optimdity Theory (Prince & Smolensky 1993,
McCarthy & Prince 1995) assumes that unmarked syllable structures emerge through the
interactions of the congraints ONS - which requires that syllables have onsats - and
NoCoDA — which says that syllables should not have codas. These two congiraints account
for the fact that languages favour a CV-dructure and the prevailing view is that these
condraints are high-ranked in child speech. Under this assumption, it is surprising thet we
find vowd-initid syllables at the earliest acquistion stage in Naomi's speech, in Anndends
speech, and a the earliest stage in the speech of English and Portuguese children. We will
address this problem in the following section.



5 The acquidition of consonants in German child speech: an
OT-account

In contrast to Fikkert's (1994a,b) findings about the acquisition of Dutch, but in accordance
with the observations of Costa & Freitas (1998) for Portuguese and Menn (1971) and
Velten (1943) for English, we find that German children redise words without initid
consonants at the earliest acquisition stage. Final consonants are only realised by Naomi
and Anndena if there is no initial consonant and no word conssts of a vowe only. Hence,
at theinitid stage, the speech of these two German children is characterised by the presence
of one consonant and one vowd per word. This is in agreement with, for instance,
Jakobson (1941) who proposes that the first phonologica contrast that a child learnsisthe
contrast between a vowe and a consonant, i.e, the largest contrast in condriction is
acquired fird. In other words, the firsg stage in child language is characterised by the
following two (presumably universd) principles:

(15) a CONSONANT: Every word contains a least one phase which is characterised by
ora closure (i.e., every word has at least one consonant).

b. VOWEL: Every word contains a least one phase which is characterised by
maxima ord release for vowels (i.e.,, every word has at least one vowd!).

The account for consonant-vowel sequences in Naomi's and Annalena' s speech that we
present here is cast in an Optimdlity-theoretic framework. Henceforth, we refer to (159) as
a condraint which we cal CoNs and we refer to (15b) as a congtraint which we cal

VOWEL. These condrants interact with other condraints. The familiar fathfulness
condraints in (16ab) below demand that any output form has as many segments as the
input form.

(16) a MAx-10 A ssgmentintheinput must have a correspondent
in the output (no deletion)

b. Dep-10 A segment in the output must have a
correspondent in the input (no epenthess)

The fact that segments which are present in adult forms are missng in the child's output
forms can be attributed to constraints which prohibit structure. In particular, we suggest that
the congtraints below (based on Prince & Smolensky 1993 and McCarthy & Prince 1995)
play a dsgnificant role. These condraints prohibit consonanta and vocdic places of
articulation:



(17) a *LaB Have no Labid C-Place feature

b. *CoRr Have no Corona C-Place feature
c. *DoRrs Have no Dorsa C-Place feature
d *V-PL Have no V-Place feature

Onsetless words pronounced by Annaena and Naomi have at least one consonant (see
10a, 11a, 14a-d). Monaosyllabic words which consst of along vowe only or a diphthong
without a preceding or a following consonant do not occur in Anndena's and Naomi’s
speech a this stage. Hence, the condtraint CONS is never violated in their speech.
Conversdly, there are no words which condst of consonantal segments only and the
congraint VOWEL is dways satisfied. Since every word in German child speech has one
consonant and one vowed (which may be in a vowd-consonant order), the condraints
Cons and VOwEL are ranked higher than ONs and, possibly, NOCODA. In anticipation of
the discusson in 5.1, this is illudrated in the tableau below for the word ab [ap] ‘off’.
Candidates (18a,c,d) each have more violations of highly ranked congtraints than candidate
(18b) which is sdlected as the optima one even though it has a violation of ONsS aswell as
NoOCoDA. The pointing finger = marks the optima candidate and *! marks the fata
condraint violaion.

(18)  Adult form [ap]; Naomi’s output is[ap] at 1;4.26

CoNs| VoOwEL | MAX-| DEP- | *LAB| *V-PL ONSs No
10 10 CobpaA
a a * * *| *
b. = ap * * * *
C. p * * *|
d. pa * * *| *

Naomi’s and Annalend s early word production supports Jakobson's proposal that the first
contragt in child speech is one between consonantal closure and vocalic release, but the
data do not support Fikkert's (1994a) claim that the first words in child speech have a CVv-
gructure. In OT-terms, we need congraints which say that a consonant and a vowe are
minimal  requirements for words. When these condraints are higher-ranked than the
congraint which says that every word should have an onset (ONS), vowel-initid wordswith
a consonant in another position may emerge. The question is how the child arrives a such a
ranking. This question is the topic of the next subsections.
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5.1 Constraint demotion in German child speech

There are two competing OT-accounts to explain the fird seps in the acquigtion of
phonology. To account for the fact that children produce formswhich are less marked than
adult forms, it is assumed under one gpproach that in the earliest stage of language
acquistion, condrants agangt maked dructure outrank faithfulness condrants.
Gnanadesikan (1996) and others assume that the acquisition of the adult phonology involves
the promotion of fathfulness condraints over condraints forbidding phonologicd
markedness. A different view, advocated by Tesar & Smolensky (1993, 1998), is that the
acquigtion of the adult phonology involves the step-by-step demotion of one constraint
below another congraint. We now have to ask the question which of the two accounts
offers a better explanation for (i) the lack of codas in early child speech when an onset is
present and (ii) the presence of codas when there is no onset.

We firg test the hypothesis that a the earliest stage of speech production, markedness
condraints outrank faithfulness congraints and that at later stages of speech production,
faithfulness congtraints are promoted. For this purpose, we assume amini-grammar with the
fathfulness condraints MAX-10 and DeP-IO and the markedness congraints ONS,
NoCoDpA, CONS, VOWEL, *LAB, * COR, and *V-PLACE. The tableau below illudtrates that
the presumed initia ranking cannot account for a vowe-initia output such asan ‘&’ in child
gpeech. Candidates (19a,d) each have three violations of markedness constraints, candidate
(19¢) has four, and candidate (19b) is wrongly sdlected as the winner, because it violates
only two markedness congraints:

(19) Adult form [an]; Naomi’s output is [an] a 1;2.06. Candidate (c) should win, but
candidate (b) iswrongly selected as optimal.

CoNs| VOWEL | *Cor| *LAB| *V- | ONS | NO | DEP- | MAX-
PL Copa| IO 10
a a * * *! *
bh.® n * * *
c an * * *| *
d ?an * * *| *

One may argue that Naomi has arrived at a more advanced stage and that the initial ranking
of markedness condraints over faithfulness congraints is replaced by one in which some
fathfulness congraints outrank some markedness constraints. However, this will not get us
the correct output form ether. The promotion of al fathfulness condraints over dl
markedness congtraints renders the correct output for an at this stage (see 20), but it has a
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serious drawback in that this ranking cannot account for the output [ba] for Ball a the same
stage (see 21).

(20)  Adult form [an]; Naomi’s output is[an] at 1;2.06
MAX- | DeP- | CONS | VOWEL | *COR| *LAB| *V- | ONS | NO
10 10 PL CODA
a a *! * * *
b. n *| * *
C. =l an * * * *
d. ?an * * * *

(21) Adult form [ba]; Naomi’s output is [ba] a 1;2.06. Candidate (c) should win, but
candidate (e) iswrongly selected optimal.

MAX- | DEP- | CONS| VOWEL | *COR| *LAB| *V- | ONS | NO
e} e PL CoDA
a a *! * * * *
b. b x| * * *
C. ba *1 * *
d. d *! * * * *
e.® bd * * * *

This excurson shows that promotion of faithfulness congtraints over sngle markedness
congraints or clusters of markedness congraints is not the correct way to explain Naomi's
development of word-initia consonants, because it makes wrong predictions® We now
consder the other suggestion, viz. gradua constraint demation.

Tesar & Smolensky (1993) observe that for their dgorithm to learn to rank congraints,
it isirrdevant how congraints are ranked at the earliest stage. Crucia to their proposa is
that the learning process involves minima demoation of congraints. For the sake of the
argument, let us assume that there is no condraint ranking a the earliest stage. For adult
CVC-words, the most optima output form in child phonology will then be the “unmarked’
CV-diructure (see tableau 22). However, for VC-words, the grammar will generate an
optima output which congists of one consonant only and this does not accord with the facts
that we observed in Naomi's speech (see 23).
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(22)

Adult form [bal] (or [ban]); Naomi’s output is [ba] at 1;2.06

CONs| VOWEL | *CoR| *LAB| *V- | ONs | NoO | Der- | MAX-
PL CobAa| 10 (@)
a a * * * *! *
b' b * * * *!
c. = ba * * *
d. d * * * *! *
e. bal * * * *|
(23) Adult form [an]; Naomi’s output is [an] a 1;2.06. Candidate (c) should win, but
candidates (b) and (d) are wrongly selected as optimdl.
CONs| VOWEL | *CoR| *LAB| *V- | ONS | NoO | DEP- |MAX-
PL CopA | 10 10
a a * * * *!
b.® n * * *
C. an * * * *!
d® ?a * * *
e. ?an * * * *|

Tesar & Smolensky propose that a congtraint which is violated by the optima candidate is
demoted in child phonology to the next highest possble stratum in the hierarchy, i.e,
immediately below the congraint which is respongble for the fact that a nonoptima output
candidate loses. Naomi does not insert a segment to provide an onset, but redises a
consonant somewhere dse in the word instead. We conclude from this that ONS has been
demoted to sratum immediately below congtraints which are violated by losing candidates
with an epenthetic onsst, i.e. immediately below the condraints CoNs and Dep-10 (see
tableau 24).

Naomi and Annalena do not delete the find consonant in monosyllabic vowd-initid
words, so that at least one consonant is present in dl their output forms. From this, we
conclude that NOCODA is ranked on a stratum immediately below CoONs. In conclusion,
assuming Tesar & Smolensky's theory of minimal constraint demotion, we propose that only
ONs and NoCobA are minimdly demoted in the congraint hierarchy. The other congtraints
are not yet ranked with respect to each other, and neither are ONs and NOCODA ranked
with respect to each other. The following three tableaux illustrate that this set-up renders the
correct output candidates for Naomi's speech at the earliest stage:
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(24)  Adult form [an]; Naomi’ s output is [an] at stage 1

CoNS| VOWEL | *Cor| *LAB | *V- |MAX-| Der- | ONS | NO

PL 10 (@] Cobpa
a a * * *! *
b. n * * *|
C.T an * * * *
d. ?a * * *1
e ?an * * *1 *

(25)  Adult form [gp]; Naomi’s output is [ap] a Stage 1

CoNs | VOWEL | *Cor| *LAB| *V- | MAX-| Der- |ONS No

PL 10 [e] CobaA
a a * * *! *
b. & ap * * * *
C. ?ap * * *| &

(26)  Adult form [bal] (or [ban]); Naomi’s output is [ba] at stage 1°

CoNs | VOWEL | *Cor| *LAB| *V- |MAX-| Dep- | ONs | NO

PL | 10 | 10 Copa
a a * * * *! *

b. b * * * |

C. d * * * *! *
d.= ba i

e ba I |

We pointed out in section 4 that for vowe-initid words like ab ‘off’, Anndena's output is
one without a glottal stop ([ap™) from 1;2.15 until approximately 1;5.30 and from that age
onwards Annaena regularly redises glottal stops. We here propose that the congtraint
ranking in (24), 25), and (26) correctly predicts omisson of onsets at the earliest word-
stage for Annalena and Naomi.

Based on podtive evidence (i.e, adult words with an epenthetic glotta stop), the
congraint DEP-10 is demoted below ONSs in Anndends grammar a the next stage (i.e,
under that ranking [?an] and [?ap] are optima outputs for /an/ and /ab/, respectively). For
Naomi, demation of DeP-10 has not taken place before 1,8.21.

In the next section, we propose an account of the acquisition of Dutch onsets which is
based on the account that we gave for the German datain this section.
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5.2  Constraint demotion in Dutch child speech

At the earliest acquistion stage, two of the twelve Dutch children that Fikkert (1994a)
examined (Jarmo and Noortje), avoid the production of words which lack an onset in the
adult form. At a later stage, when Jarmo dtarts to produce such words, there is free
variation between forms with an epenthetic onset and forms without onsets (27b and 273,
resp.). This variation is aso found in the production of onsets by two other Dutch children
(Tom and Leonie) a an eaxrly age:

Adult form (Dutch): Jarmo’ s output: Gloss
(27) a aap ap ap,ap (1,7.15) ‘monkey’
b. goe api tapi: (1;7.15) ‘monkey’
Adult form (Dutch): Tom's output: Gloss
(28) a aap ap ap (3;,2.27) ‘monkey’
b. aap ap bap (1,3.24) ‘monkey’
Adult form (Dutch): Leoni€ s output: Gloss
(299 a aap ap ap (1;9.15) ‘monkey’
b. aap ap pap (3;9.15) ‘monkey’

The trangtion from one stage to the next is explained by Fikkert (1994a) as the seiting of
one or more parameters. She proposes that for Jarmo and Noortje, the parameter ‘Are
onsats obligatory? isfirg in the default vaue (i.e, ‘yes). Subsequently, the parameter has
to be reset and at this stage we find variation between forms with and without onsets for
Jarmo, Tom, and Leonie. Findly, the parameter is set to the marked value (i.e., ‘no’) and
nothing can change once the parameter is set, o that no variation will take place anymore.
This account fails for German, because it misses an important generdisation: in Anndena's
and Naomi’s first words, an onset may be absent if and only if there is another consonant
somewhere dsein the word (see 13a,b versus 10a, 114, and 14a-d). Based on the account
we gave in 5.1 for the acquigtion of onsats in German, an dternative anadyss will be
presented now for the acquidition of onsatsin Dutch.

For Jarmo, Tom, and Leonie, one stage is characterised by an optiona onset for words
which lack an onset but have a coda in the adult grammar. At this stage, the congraint
NOCODA is demoted in the hierarchy bdow MAX-10, 0 that find consonants may be
redised. Other congiraints are not ranked with respect to each other and the following
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tableau illustrates that this ranking correctly predicts variation between forms with and
without an additiona onsat:

(30) Adult form [a:p]; Jarmo’s, Leonie's, and Tom's outputs vary at an early stage after
minimal demotion of NOCODA’

CoNs| VOWEL | *COR| *LAB| *V- |MAX-| Der- |ONS | NO
PL 10 (@] CoDA
a a * * * *!
b.= ap * * * *
C. & bap * * * *
d. ba: * * * *1

At a later stage, a consonant is no longer inserted to provide onsets in the speech of these
children and we conclude from this that ONs is minimaly demoted to a postion in the
hierarchy where it is dominated by the congraint CONS, i.e. a the same Stratum as
NOCODA:

(31) Adult form [a:p]; Jarmo's Leonie's and Tom's output [a:p] at the next stage, due to

minimd demoation of ONS
CoNs| VOWEL | *COR| *LAB| *V- |MAX-| Der- |ONS | NO
PL 10 (@] CobA
a a * * *! *
b. & ap * * * *
C. bap * * *| *
d. ba: * * *| *

The process of demoting condraints is to a certain extent subject to variation Therefore,
we predict that other children may demote another congraint, for instance DeP-10 instead
of ONS, so that for them, the optima output for [ap] is[ba] a a certain sage. We point
out, however, that constraint demotion takes place on the bas's of postive evidence only
and Dutch children are never exposed to words with an epenthetic initial consonant. It is
therefore unlikely that they will ever demote DEP-10 in their native language®

Theinitid stagesin the acquigtion of Dutch onsets can be characterised as follows:
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(32) Development of onsets for some Dutch children:
Initidl Stage: Obligatory onsets and vowd-initid words are not redised
noranking:  CONS, VOWEL, * COR, *LAB, *V-PLACE, ONS, NOCODA,
MAX-10, Der-10

Intermediate tage: Optiona onsets
rankingg  CONS, VOWEL, * COR, *LAB, *V-PLACE, ONS, MAX-10, DEP-10 >>
NoCoDA

Find sage: Faithful onsets
rankingg  CONS, VOWEL, * COR, *LAB, *V-PLACE, MAX-10, DeP-10
>> NOCODA, ONS

Fikkert (1994ab) claims that a child who acquires a language initidly tries to produce the
“unmarked” CV-syllable. With Cogta & Freitas (1998), we assume instead that V-initid
gyllables are as unmarked as CV-syllablesin child grammar. We do not take issue with the
clam tha because every language dlows consonant-initid syllables and some languages
permit no others, this must reflect some universa principle or congdraint. We suggest,
though, that this principle or congtraint does not dways play the most important role at the
initia stage of acquigition of every language. In Dutch, German, and Portuguese, at least, the
effect of a principle referring to the onsat diminishes a an early stage in the acquisition of
phonology. In OT-terms, this implies that children determine relatively early that other
congtraints are ranked higher than ONS.

The ranking of condraints thet three of twelve Dutch children (i.e., Jarmo, Tom, and
Leonie) arrive a at ardatively late sage, is the same as the ranking of congraints that other
Dutch children have from the onset of speech. We conclude from this, that the process of
ranking congtraints does not aways proceed in exactly the same way for every child. The
way they get to the ultimate congraint-ranking for a particular language may vary to some
extent from child to child, but it is ways triggered by positive evidence.

Costa & Freitas (1998) found that Portuguese children may pronounce words with one
vowel only (eg. the adult form € /e/ *is isredised as[¢] by Joao 1,0.12 and Inés 1;0.25).
To us this suggedts thet at this stage, the congtraints ONS and NOCODA are ranked lower
than DeP-10 in the grammar of these children. Moreover, fricative-initid words may be
redised without a consonant (e.g. the adult form vou /vo/ ‘go’ is redised as /of by Luis
1;9.29) and this may be due to the fact that the congtraint CONSs isranked rdaively low in
Portuguese child speech.

With respect to German child speech, we argued that the demotion of ONs and
NOCODA bdow CoNns and MAX-1O accounts for the fact that Naomi realises the find
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consonant in monosyllabic words like an and ab (see 24 and 25). At this stage, find
consonants are not redised in words like Ball and Bahn and this is accounted for by high-
ranked condraints againg consonanta places of aticulation (see 26). The next
development is that find consonants begin to emerge in consonant-initid words. We will
illustrate and account for this development now.

6 The acquisition of rhyme structure in German child speech:
gradual demotion of constraints

At 1,2 and 1;3, Naomi produces words with an initial consonant followed by a short or a
long vowd, as well as words without an initid consonant, but with a fina consonant. From
1;4.26 words with an initid consonant and a single short vowe have become very rare and
maost monosyllabic words have a long vowd (see 33ab), a short vowe plus a sonorant
(344), or an obstruent (34b).

(33y a Ban [ban] ba  (1,4.26-1,5.01) ‘tram
b. Buch [bu:x] bu  (1;,4.26-1,5.08) ‘book’

(39 a an [an] an (1;2-1,4.26) ‘a’
b. auf [auf] af (1,3-1;5.01) ‘on’

From 1;5.01, Naomi no longer produces syllables with a sngle short vowd, i.e., from that
age onwards, each rhyme is filled by minimaly two positions® We attribute this to a so-
cadled “minimdlity requirement” which says that a word must have at least and a most two
moras (cf. Prince & Smolensky 1993 who propose that each word contains at least one
foot and each foot contains at |east two moras).

(35) Word Binarity (WORDBIN): aword is minimaly and maximaly bimoraic.

The quedtion is whether this condraint has been present from the beginning of speech
production. Rice & Avery (1995) propose that initial phonologica representations are
relatively impoverished, with little or no Sructure. Structure is elaborated under pressure
from the phonology, i.e. podtive evidence forces the addition of dructure to
representations. If we were to adapt this proposal to explain the growing complexity in
word-structure, we might argue that the initid representation of words is very smple, viz.
each word has a vowel and a consonant. Structure is elaborated minimaly in the sense that
the child discovers that segments combine into syllables and that a syllable has a branching
rhyme, i.e. the next step (stage I1) is onein which each word is bimoraic (cf. 35). Under this
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assumption, WORDBIN is a congraint which is vacuous at the earliet stage of gpeech
production and has to mature. We propose that this markedness constraint interacts with
the fathfulness condraint which says that each mora in the input should have a
correspondent in the output (MAX-n). At dage Il in Naomi's acquidtion of rhyme
dructure, it is more important to have a bimoraic word than to be faithful to the adult
trimoraic rhyme, i.e. WORDBIN is ranked higher than MAX-m

We consder next which aspects determine whether the two postions available for a
mora in a rhyme are filled by a long vowe, or by a sequence of a short vowe and a
consonant. Notice in this respect that the congtraint which prohibits the occurrence of V-
Place (i.e.,, *V-PLACE) is violated once for long vowels, because only one vocaic segment
isinvolved. A sequence of a short vowe plus a consonant congtitutes one violation of the
congtraint *V-PLACE and one violation of *LAB, * COR, or * DORS. To account for the fact
tha CV:C words are redlised mostly as CV: words and not as CVC words until
approximately 1;5.08, we propose that congtraints which prohibit consonanta places of
articulation are not yet demoted to a postion lower than WORDBIN. This ranking will give
[ba] as the child's optimal output for the adult target [bacn]:*°

(36) Adult form [ban]; Naomi’s output is [ba] at 1;5.01 (stage 11
MAX- | *LAB | *COR| *V- | WORD- |[MAX-| ONS | NO
10 PLACE| BIN m CODA

a an * * * * *! *
b.= ba * * * *

C. ban * * * * *1
d. ba * * * * | *

e. ban * * * * | *

Until 1,4.26, there is a strong tendency for one consonantal place of articulation per word,
but from 1;5.01 more and more exceptions to this generdisation begin to emerge. The
examples below each have alabid aswell asacorond consonant:
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(37) a Man [man] man (1;5.01) ‘man’

b. Butter ['bute] ‘bute (1;5.29) ‘butter’
c. kaputt  [kaput] but®  (1;6.05)" ‘broken’
d. Tomae [tomats] 'mata: (1,6.27) ‘tomato’

It isinteresting to note that at the same time, monaosyllabic words with along vowd plus a
consonant are no longer realised with a long vowe (as in 33ab), but with a short vowel
plus a consonant:

(38) a wam [vam] bam (1,6.05) ‘warm’
b. Ban [ban] ban (1,6.12) ‘tram’
c. Buch [bu:x] buy (1;,6.19-1;7.09) ‘book’

The examples above show that it becomes more important a this stage to be faithful to the
target places of articulation, and we account for this by means of gradud condrant
demotion. That is to say, we propose that *LAB, *COR (and *DORS) are demoted in the
congtraint hierarchy to a position lower than Max-10." We illustrate this for consonantal
places of articulation in the tableau below for the word Bahn [ban] ‘railroad, tram’:

(39)  Adult form [ban]; Naomi’s output is [ban] at stage Il

MAX-| *V- WORD- |[MAX-| ONS NO | *LAB| *COR
[®] PLACE BIN m CobA
a an *| * * * * *
b. ba: *1 * * *
C. = ban * * * * *
d. ba *| * * * % *
e ban * | IR

We aitribute the fact that adult words which have three positions in the rhyme are redised
by Naomi and Anndena with a short vowe and one consonant at this stage to the high-
ranked constraint WORDBIN. This congraint requires exactly two postions in the rhyme
and forbids words with more than two moras and for this reason, adult words with a fina
consonant cluster are redlised with at most one consonant at this stage:

(40) a klappt  [klapt] dat  (1;5.15) ‘(it) works
b. Hund [hunt] hut! (1;5.01-1;5.21)  ‘dog’
c. Milch  [mig] mi¢ (1;5.29) ‘milk
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From 1;6.12, we find that most adult words which have three postions in the rhyme are

redlised by Naomi with three postionsin the rhyme:

gimmt
b. Hund
c. Gdd
d. Milch

41) a

The following Figure shows that until 1;6.05, a bipostiona rhyme is preferred, whereas

[ftomnt]
[hunt]
[gelt]
[mil¢]

it (1,7.27)
hut®  (1,6.12)
delt (1;6.19)
mi¢ (1,7.02)

‘that's right’
‘ dmi
‘money
‘milk

from 1;6.12, -VVC and -V CC rhymes are mostly redlised with three positions.

Figure 2: Structure of Naomi’s rhymes for adult -VVC and -VCC rhymes

Input Rhyme Rhymeone | Rhymetwo postions | Rhyme three positions
CVXC postion (-V) (-vV,-VQC) (-VVC, -VCC)
1;2.06-1;4.26 0 7 (100%) 0
1;5.01-1;6.05 3 (6%) 35 ( 71%) 11 ( 23%)
1,6.12-1,7.27 0 19 ( 24%) 60 ( 76%)

Naomi thus begins to redise rhyme structure more faithfully. We suggested above thet at the
beginning of speech acquisition, a child assumes as little structure as possible until she is
‘forced’ to change this assumption. We find that from 1;2 to 1;3 each word has a vowd,
but it does not matter whether the rhyme branches or not. From 1;5.01, Naomi produces
words with two positions in the rhyme (i.e. arhyme may branch). From 1,6.12, the rhyme
dructure is more complex (i.e. a rhyme may branch and so may the nucleus). In the
framework that we assume here, this may be attributed to minima demotion of WORDBIN
to a stratum below the condraint which says that the output should be faithful to the number
of morasintheinput, i.e MAX-m

(42)  Adult form [ban]; Naomi’s output is [ban] a Sage 1V
MAX-IO| ONs| NoO | *LAB | *COR | MAX-m | WORD-BIN
CODA

a an *! * * * *

b. ba: *1 * *

C. ban * * * *

d. ba *! * * * *

e & ban * * * *

Naomi’ s steps in the development of rhymes can be characterised as follows:
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(43) Naomi’sfirst stepsin the acquisition of rhyme structure:
Stage | (1;2.06 — 1;4.26): Vowd length isnat didinctive
One consonant per word

Stage Il (1;4.26 —1;5.08):  Rhyme exactly two positions
One consonant per word

Stage 111 (1;5.08-1;6.05) Rhyme exactly two positions
More than one consonant per word

Stage IV (1,6.12-1;8.21) Rhyme may have three positions

Adult CV(C)C- and CV:C-words which had a CV:-dructure in stage 11 are more often
redised with a CVC-dructure in stage 111. This effect can be attributed to the fact that
Naomi redlises more consonanta places of articulation per word in stage 111 In OT-terms,
this means that the child reranks markedness congraints and faithfulness congraints. In
particular, we see tha the condraints pendising consonantal places of articulation are
demoted to a position lower than MAX-10. We have argued that the step from stage [11 to
gtage 1V involves the demotion of the markedness congtraint WORDBIN to a position lower
than MAX-m

(44) The acquisition of Rhyme structure and gradual constraint demotion
Stage I: MAXIO, *LAB, * COR, WORDBIN, MAX-m ONS, NOCODA

Stage II: MAX IO, *LAB, * COR, WORDBIN >> MAX-m ONS, NOCODA
Stagelll: MAX 1O, WORDBIN >> MAX-m ONS, NOCODA, *LAB, * COR
SagelV: MAX 1O >> MAX-m ONS, NOCODA, *LAB, * COR>> \WORDBIN

7 Conclusion

Naomi’s and Annalena's early speech are characterised by exactly one consonant and
exactly one vowed. They may occur in a consonant-vowel sequence, but aso in a vowel-
consonant sequence. In contrast to Fikkert's (1994ab) assumptions for Dutch, but in
accordance with the findings of Menn (1971) for English and Costa & Freitas (1998) for
Portuguese, we found that words without initid consonants are pronounced at the earliest
word-stage in German. We pointed out that word-fina consonants are only redised in early
German child speech if there is no word-initia consonant. There is no stage which might be
characterised as “avoid onsetless words’ in the development of German onsets and in this
paper we question the standard assumption that a CV-sequence is the unmarked syllablein
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child speech. We propose that CV-gtructures do not emerge because an onset is favoured
in early child language, but rather because idedly each word shows the maxima contrast
between a consonant and a vowd. In the framework of OT, this implies that the congtraints
ONs and NoCopA are demoted early on to a stratum below the condraints CONS,
VOWEL, MAX-10, and Der-10.

At the initid stage in the acquisition of German words, vowd length is not diginctive.
From 1;5.01, Naomi redlises each monosyllabic word with ether along vowd, or a short
vowel followed by one consonant. We concluded from this, that Naomi initidly assumes as
little structure as possible, but a age 1;5.01 she has learnt that the rhyme matters and from
that age onwards until gpproximately 1,6.12, she presupposes that rhymes have minimaly
and maximaly two positions. Under the theory assumed in this paper, this means that the
congtraint WORDBIN outranks MAX-m at this stage.

Gradudly, Naomi begins to redlise more than one consonant per word. We attributed
this development to the fact that the initid stage in which the child produces aslittle structure
as possble changes to a stage in which she is forced to redise consonantal places of
aticulation more fathfully, so that, for instance, Bahn ‘rallroad, tram’ and warm ‘warm’
are no longer redised by the same form (viz. as [ba]), but digtinctively (i.e, as [ban] and
[bam], respectively). We atributed this development to the minima demotion of congraints
againg places of consonanta articulation (*LAB and * COR).

The next gep in the acquisition of German phonology is a distinction between rhymes
with two positions and rhymes with three positions. We accounted for this development by
assuming thet at this stage, the child demotes the constraint WORDBIN below MAX-m

In this paper, we demondrated that the fird steps in the acquisition of German
consonants are best accounted for by minima congraint demotion. Moreover, we have
indicated that the same set of congtraints and the mechanism of congtraint demotion adso
explains different sages in the acquisition of the phonology of other languages.
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1 Syllable boundaries areindicated by adot.
2 In(6) and below, ‘V’= vowel, ‘X’ = vowel, glide, liquid, or nasal, and ‘C’ = consonant. The symbol
‘s’ denotes asyllable.

®  Primary stressisindicated by ' before the stressed syllable.
*  Theglottal stop [?] isnot aphonemein German. It is not present in underlying representations, but
added by the grammar (in OT-terms: the constraint ranking) to provide an onset to stressed syllables.
We argue below that in adult German grammar, the constraint which says that a foot should have a
consonantal onset (ONSET-FOOT) outranks a constraint against epenthesis (DEP-10) and this particul ar
ranking is acquired relatively late by German children.

> For reasons of space, we do not present all possible promotions of single faithfulness constraints
over single markedness constraints and we trust that the reader will be able to check that none of these
possibilities provides an account of all the formsthat are attested in stage 1.

6 At alater stage, the child assumes a 'minimally and maximally binary rhyme, i.e. /ban/ = [ba]
(1;5.01), then *Cor is demoted, so that /ba:n/ > [ban] (1,6.12), and finally the markedness constraint on
rhymesis demoted and the most faithful parse [ba:n] wins (see section 6).

7 We tentatively assume that the feature Labial is shared between the final consonant and the
epenthetic initial consonant in Tom's and Leonie's outputs to avoid a DEP-C-PLACE violation. Jarmo
makes use of another option, viz. to insert /t/. We assume that in his grammar, *Cor is demoted and
ranked lower than a constraint which prohibits shared association lines.

8 I second language acquisition is based on first language grammar, we expect to find effects of this
constraint in a second language, because it is never demoted in the first language (see Grijzenhout
2000). This prediction seems to be borne out, because learners of German whose first language is Dutch
are notorious for not producing glottal stops when they first learn German. This may be attributed to
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the fact that for them, the constraint DEP-IO is ranked higher than ONSand they must learn to demote
this constraint when they acquire the grammar for German.

® At 1;4.26 and 1;5.01 there is still some variation and some words are realised with short vowels. For
instance, at 1;5.01 Hund [hunt] 'dog' is realised once as [hu], once as [hu:] and once as [hut'] and zu

[tsu:] isrealised twice with a short vowel and once with along one.

% Previous sections showed that the constraints ONS and NOCODA are low-ranked at this stage.

' Naomi regularly produces a fricated release after word-final /t/.

2 Presumably, MAX C-PLACE is not ranked with respect to *LAB, because we find alternations
between forms which satisfy MAX C-PLACE and violate * LAB and forms which violate MAX C-PLACE

and satisfy * LAB (e.g. timt - tint).
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