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1 Introduction 

1.1 Investigating child phonology 

At approximately 12 months of age, normally developing children produce their first meaningful 

words. These early words differ from their corresponding adult target word in several respects: 

Usually, the words do not comprise more than two syllables, and children are not yet capable of 

producing the complete sound inventory of the target language.  

It has long been noticed that, despite the frequent segmental and prosodic errors, 

children do not randomly omit or substitute sounds and syllables of the adult target word. There 

is ample evidence that reduction processes are applied in a systematic way. This holds for the 

level of segmental structure (Jakobson 1948/65, Smith 1971, see Bernhardt and Stemberger 

1998: 277-287, Fikkert 2007 for an overview), syllable structure (Fikkert 1994, Ota, 2003, see 

also Bernhardt and Stemberger 1998: 368-441, Fikkert 2007) and for foot and prosodic word 

structure (cf. Fikkert 1994, Demuth and Fee 1995, Archibald 1995, Gerken 1996).  

The present study investigates the acquisition of prosodic word structure in German. The 

aim is to provide an empirical and theoretical analysis of the development of multisyllabic 

simplex words and compounds in early child German. Consistent with previous research, it will 

be shown that the children pass through a single-foot stage, a two-feet stage, and finally permit 

unfooted syllables. In accordance with Kehoe 1999/2000, I argue that the stages characterize 

the upper limit of words. For example, children’s outputs are permitted to contain two feet at the 

two-feet stage. Some outputs do so, while others are persistently truncated to a single foot.  

Previous research has stated that children’s single foot stage corresponds to the 

minimality constraints found in adult language. For example, the foot represents the lower 

prosodic limit of content words in many languages. This observation is formulated by the so-

called Minimal Word Constraint (Demuth and Fee 1995, Demuth 1996a for child language). The 

foot also represents the minimal stress domain in adult (cf. Hayes 1995) and child language 

(Fikkert 1994). Furthermore, morphological and prosodic processes often result in a bisyllabic 

foot in adult (cf. Fery 1997 for German clippings, Wiese 1996 for German plural formation) and 

child language (cf. Fikkert 1994 for truncation and epentheses, Salidis and Johnson 1997 and 

Ota 2003 for truncation and compensatory lengthening). Due to the importance of the foot in 

German phonology, it plays a crucial role in early child German. 
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It has also been emphasized that the shape of children’s early feet is determined by language-

specific properties. The early vocabularies of children acquiring German, Dutch and English 

contain many bisyllabic words (Fikkert 1994, Demuth and Fee 1995, Lleó and Demuth 1999). In 

these languages the unmarked prosodic word corresponds to a bisyllabic trochee. By contrast, 

the early foot structure of children acquiring stress-final languages such as French is a 

monosyllable (Rose 2000, Demuth and Johnson 2003). These authors also reported that, due 

to the fact that French permits sub-minimal prosodic words, truncation to CV-syllables is found 

for a relatively long period of time. Prieto (2006) made a similar observation comparing child 

Catalan and Spanish. Catalan permits more monosyllables and iambic bisyllables than 

Spanish. Children acquiring Catalan truncate iambs to monosyllables for a longer period of time 

than children acquiring Spanish. For child Japanese, Ota (2003) showed that the moraic 

content of feet is respected at the beginning of word production. The mora constrains stress 

placement and syllable complexity in adult Japanese, and children are sensitive to these 

restrictions. And finally, in a cross-linguistic comparison of child German and child Spanish, 

Lleó and Demuth (1999) and Lleó (2001) showed that Spanish children start producing 

unfooted syllables at an earlier age than their German peers. The German children first passed 

through a two-feet-stage before they permitted unfooted syllables.  

The brief review shows that most of the earlier research is based on the production 

pattern of multisyllabic simplex words in languages other than German. Although the acquisition 

of closely related languages such as Dutch and English has been studied to some extent (e.g., 

Fikkert 1994, 2001, Wijnen et al. 1994 for Dutch; Gerken 1991 and subsequent research, 

Demuth and Fee 1995, Pater 1997, Salidis and Johnson 1997, Kehoe 1999/2000 for English), a 

detailed investigation of the development of prosodic word structure is still lacking for German. 

Furthermore, it is unclear whether children are sensitive to the word-internal morphological and 

prosodic organization of simplex words and compounds. The present thesis compares the 

development of simplex words and compounds concentrating on the following two questions:  

 

1) Which stages of word-prosodic development can be determined for simplex words and 

compounds in early child German?  

2) Are these stages consistent with optimality-theoretic approaches to phonological 

development stating that child grammars reflect the re-ranking of universal constraints? 

 

These two questions will be illustrated in more detail in subsections 1.2 and 1.3. 
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1.2 Empirical Analysis 

The primary aim of the study is to identify and describe the developmental stages for early child 

German. The evidence is based on the truncation pattern of multisyllabic words. In adult 

German, these words differ with regard to the target number of syllables and the location of the 

main-stressed syllable. In German multisyllabic simplex words, main stress normally falls on the 

final or prefinal syllable. In contrast, compounds regularly receive main stress on the first 

constituent (and here usually on the first syllable). The children have to learn these prosodic 

regularities, and their knowledge should be reflected in the output. Therefore, one important 

aspect of the empirical part is to what extent the prosodic organization of the target word 

determines the structure of the output. If it plays no role, children are predicted to truncate 

simplex words and compounds in the same way at a given stage in their development. If 

children distinguish between simplex words and compounds, prosodic restrictions might apply 

differently to the various input prosodic shapes, and no shape uniformity is expected.  

In this thesis, I argue for the latter position. This has implications for the representation 

and processing of compounds in early child language. Simplex words and compounds can be 

treated in a different way only if they are represented differently in a child’s mental lexicon. A 

number of models of morphological processing have been suggested that address the 

representation and processing of complex words in adults. Most of them have focused on 

inflection (cf. Caramazza, Laudanna and Romani 1988) or derivation (cf. Hay 2003). The 

findings of the present study strongly support the view that children break up compounds into 

their constituents at a very early age. Several cues help children to detect morphological 

complexity at a pre-lexical level, such as boundary phonotactics, stress pattern, and the 

possible word constraint (Hay 2003, for an overview). On the lexical level, the increasing 

vocabulary allows children to create so-called mini-paradigms (Dressler, Kiliani-Schoch and 

Klampfer 2003). According to Dressler, children split the input into separate morphological 

constituents if there are paradigmatically identical constituents.  

Surprisingly, the prosodic acquisition of compounds has rarely been investigated in 

opposition to simplex words (e.g., Fikkert 2001, Tzakosta 2004). In the thesis, I argue for four 

developmental stages. I show that the truncation pattern is different for simplex words and 

compounds and also within the group of simplex words. The findings are consistent with the 

hypothesis that children store words in their target-like form. As the target prosodic structure 

differs, there is no uniform output at a given stage. These empirical findings can be naturally 

explained by a constraint-based framework. 
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1.3 Theoretical Analysis 

In the theoretical analysis, I adopt the position that children initially rank markedness constraints 

higher than faithfulness constraints (cf. Gnanadesikan 1995, Demuth 1995, 1996b, Smolensky 

1996). In the course of development, markedness constraints are gradually demoted to the 

bottom of the hierarchy (Tesar and Smolensky 1996, 1998). The re-ranking predicts an 

increase of prosodic complexity over time.  

In the theoretical analysis of the data, I demonstrate that the developmental stages in 

child German can be captured by different rankings of the same constraints. The constraints 

involved in the analysis are motivated by cross-linguistic research on child and adult language. 

Hence, the developmental pattern in child German is consistent with the widely accepted view 

that there are no qualitative differences between adult and child language (continuity 

hypothesis, Pinker 1982). The analysis also accounts for inter-individual variation in the data.  

 

1.4 Organization of the thesis 

The thesis is organized as follows: Section 2 introduces theoretical aspects of word-prosodic 

organization. It summarizes the general tenets and principles of prosodic phonology and 

provides an overview of the prosodic organization of simplex words and compounds in German.  

Section 3 addresses the acquisition of prosodic words from an empirical perspective. I 

first summarize earlier findings on the development of simplex words. In the second part of the 

section, I discuss previous research on the development of compounds. The section ends with 

an outline of how learning takes place in optimality-theoretic grammars. 

Section 4 is concerned with the methodology. I describe the data collection, transcription 

and the structure of the database. The section provides information about the data selected for 

the analysis. The section also describes how I dealt with problems arising in the annotation of 

compounds.  

Section 5 analyzes the development of trisyllabic simplex words and compounds. It 

compares the production pattern of sWS simplex words and S-sW and SW-s compounds. 

These prosodic shapes are selected because they consist of footed syllables but differ in their 

stress pattern. The section describes the stages of development for these trisyllabic words and 

provides an analysis in terms of re-ranking. 
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In Section 6, I test whether the predictions drawn from the empirical and theoretical analysis 

can be applied to the other simplex words found in the database. These are the prosodic 

shapes WS, WSW, SWW, sWSW and sWWSW. I show that the output differs at the same 

stage, depending on the structure of the input. The theoretical analysis shows that the ranking 

proposed in Section 5 accounts for the production patterns at the four different stages.    

Section 7 is concerned with the development of compounds. The compounds in the 

database show a greater range of target prosodic shapes than the simplex words, with only few 

tokens for a particular shape. A separate analysis is provided for SW-sW compounds but the 

other shapes are combined into three further categories. The first category includes compounds 

containing a bipedal constituent such as sWSW-s and sWS-sW. The second one summarizes 

shapes containing an unfooted syllable such as WSW-sW and WSW-s. The third category 

consists of the so-called pseudo-compounds. I demonstrate that the production pattern of 

compounds is consistent with the four stages proposed in the previous sections, and that the 

constraint-based analysis captures the observed output shapes.    

Section 8 provides a discussion of the main findings. It ends with concluding remarks 

and suggests topics for future research.  
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2 Theoretical background: The word-prosodic 

organization of German 

2.1 Introduction 

The present study is concerned with the development of word prosodic structure from the 

perspective of prosodic phonology. The study links up with earlier research showing that the 

prosodic structure of children’s early words is influenced by the principles and constraints of the 

prosodic hierarchy (cf., Fikkert 1994; Demuth and Fee 1995; Demuth 1995, 1996ab; Gerken 

1996, Ota 2003).  

This section provides the theoretical background for the later analysis. Subsection 2.2 

introduces the basic work in prosodic phonology and common views on the stress system of 

German simplex words and compounds. The section starts with an overview of the aims and 

assumptions of prosodic phonology in subsection 2.2. The prosodic organization of German is 

outlined in 2.3. The section ends with a brief description of the prosodic organization of German 

simplex words and compounds in 2.4.  

2.2 Prosodic phonology 

Prosodic phonology is concerned with phonological rules and processes and how these rules 

apply to prosodic domains. The basic assumption of prosodic phonology is that prosodic rules 

or constraints apply to prosodic and not to morphological or syntactic domains. Morphosyntactic 

and prosodic structure are related because prosodic representations are derived from 

morphosyntactic constituency via mapping rules (cf., Inkelas and Zec 1995 for an overview).  

The prosodic domains or constituents are arranged hierarchically to form the prosodic 

hierarchy which is organized according to size. Listed from top to bottom, the Prosodic 

Hierarchy consists of seven levels: the utterance, the intonational phrase, the phonological 

phrase, the prosodic word, the foot, the syllable and the mora. The full hierarchy of constituents 

is depicted in Figure 2-1:  
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 utterance (U) 

 

intonational phrase (IP)   phrasal levels 

 

      phonological phrase (PPh) 

 

prosodic word (PW) 

 

  foot (F)     

       word- and sub-word levels 

syllable (σ) 

 

  mora 

Figure 2-1. The prosodic hierarchy 

Following rule-based accounts of prosodic phonology, the hierarchical order of the constituents 

is guaranteed by the strict layer hypothesis (Selkirk 1984, Nespor and Vogel 1986). The strict 

layer hypothesis requires that a given constituent n is immediately dominated by a constituent 

n+1. For example, it prohibits syllables to be associated directly with the prosodic word layer, 

thereby skipping the foot level.  

The skipping of the foot level is one of the main problems that has been observed in 

many languages (see Selkirk 1995:443, and references therein). For example, German 

trisyllabic words with the main stress on the penultimate syllable do not parse the word-initial 

syllable gi into a foot in the target word Giraffe [�i��af�] ‘giraffe’. Instead, gi is directly linked to 

the prosodic word (Figure 2-2). In Figure 2-2 and the following figures, ‘PW’ denotes a prosodic 

word, ‘F’ a foot, and ‘σ’ a syllable. 

         PW 

 

                F 

 

        σ              σ                σ  

       �i      �a      f� 

Figure 2-2. The prosodic representation of Giraffe ‘giraffe’ 
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Although non-exhaustive prosodic representations violate the strict layer hypothesis, they are 

frequent and well-formed in adult German. Evidence of this sort led to a new definition of the 

strict layer hypothesis in the form of four primitive markedness constraints: LAYEREDNESS, 

HEADEDNESS, EXHAUSTIVITY, and NONRECURSIVITY (Selkirk 1995). These constraints are defined 

in (1) below (Selkirk, 1995: 443):  

 

(1) Primitive Constraints of the strict layer hypothesis 

LAYEREDNESS: No Ci dominates a Cj, j>i,   

e.g. “No syllable dominates a foot.” 

HEADEDNESS: Any Ci must dominate a Ci -1 (except if Ci = σ),  

e.g. “A prosodic word must dominate a foot.” 

EXHAUSTIVITY: No Ci immediately dominates a constituent Cj, j <i-1,  

e.g.“No prosodic word immediately dominates a syllable.” 

NONRECURSIVITY: No Ci dominates Cj, j=i,   

e.g. “No foot dominates a foot.” 

 

Selkirk argues that LAYEREDNESS and HEADEDNESS are universal properties of (adult) prosodic 

systems. Therefore, she proposes them to form undominated constraints. The ranking of 

EXHAUSTIVITY and NONRECURSIVITY is language-specific. Figure 2-2 indicates that EXHAUSTIVITY 

must be dominated by other constraints in the grammar of German; otherwise the word-initial 

syllable gi cannot directly be associated with the prosodic word. German also violates 

NONRECURSIVITY, for example when constructing compounds (see subsection 2.3.2. below).  

 

2.3 Morphological complexity and the prosodic structure of words 

2.3.1 Terminology 

The prosodic structure of words depends on morphological units such as words, stems, and 

roots. The terms word, stem, and root are used in a different way in literature. I will outline 

below how they will be used in this thesis.   

With respect to the term word, I refer to Selkirk (1982), who defines words as X0 

categories. Words form the terminal elements of a syntactic tree. For the definition of the terms 
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root and stem, I follow Aronoff (1994). Aronoff defines roots as ‘denoting the ultimate elements 

from which words are derived’ (p. 5). The definition implies that German haus ‘house’, kind 

‘child’ and lieb ‘love’ are roots because these morphemes cannot be decomposed into smaller 

morphological units. Stems are defined as ‘the part of a complete word form that remains when 

an affix is removed’ (p. 31). According to these two definitions, stems can (but do not have to) 

be identical with roots: free morphemes such as kind ‘child’ are roots that can be subject to 

derivation e.g., kind-lich ‘child-like’, and the stripping of the affix –lich from kind-lich resolves in 

the stem kind, too. Derived forms such as kind-lich can be stems as well if it is the input for 

further derivation e.g., to früh-kind-lich ‘early childhood (adjective)’. Trivially, kind-lich cannot be 

a root because it does not represent a morphological primitive. 

 

(2) Bisyllabic trochees in German plural formation (Wiese 1996:61-62)  

 Frau ∼ Frau.-en ‘woman’ 

 Kind ∼ Kin.d-er ‘child’ 

 Baum ∼ Bäu.m-e (with umlaut) ‘tree’ 

 Va.ter ∼ Vä.ter (with umlaut) father’ 

 Schwe.ster ∼ Schwes.ter-n ‘sister’ 

 Au.to ∼ Au.to-s ‘car’ 

 

Keeping in mind the definitions of the terms word, stem and root, it becomes clear why the 

German unmarked prosodic word is a bisyllabic trochee (Wiese 1996, Féry 1997), but the 

unmarked root is a bimoraic monosyllable1 (Golston and Wiese 1998). The unmarked status of 

trochaic words results from the observation that the German vocabulary contains many 

underived trochaic words (e.g. »Tasse ‘cup’, »Nase ‘nose’, »Besen ‘broom). Furthermore, 

derivational processes usually result in bisyllabic trochees in (2) above: 

The unmarked root is a bimoraic monosyllable. According to Golston and Wiese 

(1998:175), this holds for 79% of the native roots. The overwhelming majority of these 

monosyllables contain a coda consonant (96%).  

                                                   

1 Confusingly, the Minimal Word is a bimoraic monosyllable in German (Féry 1991, Hall 1999, see also Féry 

2001) because bimoraic roots such as See [ze˘] ‘sea’ form existing stems and content words in German.  
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After the basic morphological terms have been introduced, the remaining part of this section is 

concerned with the correlation between morphology and prosody.  

 

2.3.2 The correlation of prosodic and lexical words 

According to the tenets of prosodic phonology, prosodic and morphosyntactic constituency is 

connected via mapping rules. With regard to the level of the prosodic word the correspondence 

is straightforward: An existing lexical word always forms a prosodic word, and a prosodic word 

can only be created upon morphological categories such as lexical words, stems, or affixes. 

Formally, this is expressed by the followng two constraints: 

 

(3) Constraints relating morphological categories and prosodic words 

LXWD ≈ PRWD: A lexical word corresponds to a prosodic word 

(Prince and Smolensky 1993). 

MCAT = PRWD: Morphological categories correspond to a prosodic word, where MCAT ≡ 

root, stem, lexical word, etc. (McCarthy and Prince 1995) 

 

In German, the morphological categories (MCAT) forming prosodic words are lexical words, 

stems, and a subset of derivational affixes (Wiese 1996, Hall 1998, Raffelsiefen 2000).2 As the 

present study is concerned with the correlation between lexical and prosodic words, I will refer 

to the more specific constraint LXWD ≈ PRWD and will not further regard MCAT = PRWD. LXWD ≈ 

PRWD requires that lexical words must be parsed into a prosodic word. Simplex words thus 

form single prosodic words. Examples are provided in (4):  

  

                                                   

2 For more details on the prosodification of stems and affixes the reader is referred to Wiese (1996), Hall 

(1998), Raffelsiefen (2000).  
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(4) Simplex words forming a prosodic word 

 »Auto  ‘car’ [(Auto)F]PW *[Au]PW [to]PW 

 «Ele»fant  ‘elephant’ [(Ele)F (fant)F ]PW *[(Ele)F ]PW [(fant)F ]PW 

 «Manda»rine  ‘tangerine’ [(Manda)F (rine)F ]PW *[(Manda)F ]PW [(rine)F ]PW 

 

Although the prosodic structure of the two feet in Elefant ‘elephant’ and Mandarine ‘tangerine’ 

satisfies word minimality conditions (i.e., they represent binary feet), these feet cannot form 

prosodic words because they do not refer to morphological categories of German. This stands 

in contrast to the morphological structure of compounds. Compound constituents do form 

lexical words and thus satisfy the morphological and prosodic requirements to be parsed as 

prosodic words of their own. In fact, the syllabification pattern and the behavior of secondary 

stressed vowels suggest the presence of a word-internal prosodic boundary (Raffelsiefen 

2000). As the examples in (5) illustrate, onset maximization is blocked across the internal 

morpheme boundary, but is obligatory within German prosodic words. The examples in (5b) 

show that the vowels of the second constituents also cannot undergo laxing: 

 

(5) Compounds forming a recursive prosodic word 

a. «Schoko»laden-«eis 

‘chocolate ice cream’ [[(
oko)F(la�d�n)F]PW [(�a��s)F]PW ]PW *[(
oko)F(la�d�)F.(na��s)F]PW 

b. »Abend-«rot 

‘afterglow [[(�a�b�nt)F]PW [(�o�t)F]PW ]PW *[(�a�b�n)F.(t��t)F]PW 

 

»Puste-«blume 

‘blowball’ [[(pu�st�)F]PW [(blu�m�)F]PW ]PW *[(pu�st�)F(bl�m�)F]PW 

 

In bipedal simplex words, laxing of the secondary stressed vowel is permitted (6): 

 

(6) Laxing of the secondary stressed vowel in simplex words 

 «Ele»fant ‘elephant’ «[E]le»fant «[e]le»fant 

 «Kroko»dil ‘crocodile «kr[ç]ko»dil «kr[o]ko»dil 

 «Schoko»lade ‘chocolate’ «sch[ç]ko»lade «sch[o]ko»lade 
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The German language shows a preference for compounding by aligning lexical words and 

prosodic words. This is contrary to other languages such as Greek, which predominantly create 

root compounds. The nature of the morphemes is important because the constituents of root 

compounds do not usually form prosodic words of their own (Peperkamp 1997:15, Nespor 

19993). I describe the prosodic organization of German simplex words and compounds in more 

detail below.  

 

2.4 The word-prosodic system of German 

2.4.1 Simplex words 

The word-prosodic organization of German simplex words has been analyzed in several 

different ways. The most controversial issues regarding German word stress are a) whether or 

not stress rules apply differently to words of native and non-native origin, and b) whether or not 

the function of stress depends on syllable weight (see Jessen 1999 for an overview), For 

constraint-based analyses, I refer to Féry 1995, 2001. 

The present thesis adopts the position that the assignment of stress applies in the same 

way to native and non-native words. I hold the view that the German stress system is sensitive 

to syllable weight (cf., Giegerich 1985, Vennemann 1991, Hall 1992, Ramers 1992, Féry 1995, 

1996). The relation between stress, weight constraints and position has been strongly debated 

in studies on child phonology. Nevertheless, I will not present a closer examination thereof, as 

the development of syllable weight will not be examined in this study.  

Most analyses propose that the rightmost foot of simplex words receives main stress 

(Giegerich 1985, Hall 1992, Wiese 1996, Féry 1996), and that the leftmost foot bears secondary 

stress if it branches into two syllables (Féry 1995, 1996, Lentge 2003). According to literature in 

this field, feet are left-headed in German. The basic mechanisms of stress assignment are 

illustrated in Figure 2-3 as a metrical tree. In the following, ‘PW’ denotes a prosodic word, ‘F’ a 

Foot, ‘σ’ a Syllable; subscribed ‘S’ indicates the strong, subscribed ‘W’ the weak branch of the 

tree.  

                                                   

3 Note that root compounds in Peperkamp (1997) correspond to stem compounds in Nespor (1999). 
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Figure 2-3. A metrical tree of German simplex words  

Prosodic words receive penultimate main stress if they end in a light or in a schwa-syllable. 

These words end with a bisyllabic trochee. Examples are provided in (7) below for words with 

up to five syllables: 

 

(7) Simplex words with main stress on the penultimate syllable 

 Target word Gloss Prosodic parsing SW-structure 

 Tasse ‘cup’ [[»tasse]F ]PW SW 

 Giraffe ‘giraffe’ [gi[»raffe]F ]PW WSW 

 Margarine ‘margarine’ [[«marga]F [»rine]F ]PW sWSW 

 Lokomotive ‘locomotive’ [[«loko]F mo [»tive]F ]PW sWWSW 

 

The main-stressed foot can also comprise a heavy monosyllable (examples in (8)). Féry (1995, 

1996) observed that final superheavy syllables (CVCC or CVVC) always create a foot which 

attracts main stress. By contrast, if heavy syllables (CVC, CVV) are stressed they tend to occur 

in non-final positions.  

  

 

             PW    

 

              FW  FS     rightward prominence at PW level 

   

   σS     σW     σS       σW     leftward prominence at Foot level 

               «mar        ga     »ri        ne 

  ‘margarine’ 
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(8) Simplex words with main stress on the ultimate syllable 

 Target word Gloss Prosodic parsing Final syllable SW structure 

 Kamel ‘camel’ [ka [»me:l]F ]PW CVVC WS 

 Elefant ‘elephant’ [[«ele]F [»fant]F ]PW CVCC sWS 

 Bibliothek ‘library’ [[«bibli]F o [»the:k]F ]PW CVVC sWWS4 

 

Féry (1995) presents a corpus-based analysis of the stress pattern of German simplex words. 

As expected, bisyllabic words predominantly show penultimate main stress (2507 types; 79.2% 

in contrast to 918 types with ultimate stress; 26.8%). Penultimate main stress was found in the 

vast majority of bisyllabic native German words, but it also occurs in many loanwords with open 

syllables such as »Yoga ‘yoga’, »Kino ‘cinema’, and »Lama ‘lama’. The stress distribution of 

bisyllabic words is not surprising given the widely held assumption that the trochee forms the 

unmarked prosodic word in German. 

Penultimate main stress is the most frequent stress pattern in trisyllabic simplex words 

(664; 50.6%); ultimate main stress was observed to a far lower rate (393; 29.9%). A minor 

group of trisyllabic words displays antepenultimate main stress in Féry’s data (255 types, 

19.4%). Antepenultimate stress is usually regarded as an exceptional pattern in German (cf., 

Giegerich 1985, Féry 1995, 1996, Wiese 1996, Jessen 1999, but see Hall 1992). The syllable 

structure is not homogeneous in these words. Some words are analyzed as pseudo-

compounds because parts of these words correspond to existing German words (such as 

»Elfen«bein ‘ivory’ containing Elfe(n) ‘elfin’ and Bein ‘leg’). Other words could be compounds with 

respect to their syllable structure, such as »Tele«fon ‘telephone’ and »Pingu«in ‘penguin’, 

comprising the bisyllabic initial pseudo-constituents tele and pingu and the final heavy syllables 

fon and in (Giegerich 1985, Féry 1996, Jessen 1999). It is not clear if the pseudo-constituents 

should be analyzed as prosodic words or just feet. In the present analysis, I distinguish between 

two types of pseudo-compounds. Pseudo-compounds class I contain lexical words or word-like 

                                                   

4 The study concentrates on quadrisyllabic words with main stress on the penultimate syllable («Marga»rine 

‘margarine’, «Manda»rine ‘tangerine’, «Schoko»lade ‘chocolate’, see Table 2-1) as the child database contains 

no instances of target quadrisyllabic or longer simplex words where main stress is not on the penultimate 

syllable. 
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bound morphemes. I assume that they are parsed with recursive prosodic structure like real 

compounds. Examples are Ameise ‘ant’, Heuschrecke ‘grasshopper’ and Mikrofon 

‘microphone’. The second type are monomorphemic ones, which I subsume under class II. 

Examples are proper names such as Benjamin and Jonathan, and words like Pelikan ‘pelicane’ 

and Pinguin ‘penguine’. The pseudo-compounds are distinctive from trisyllabic words with 

antepenultimate stress and a light ultimate syllable such as »Paprika ‘bell pepper’, »Radio ‘radio’, 

»Brokkoli ‘broccoli’. The prosodic parsing of trisyllabic words with antepenultimate stress is 

summarized in (9) below: 

 

(9) Trisyllabic simplex words bearing main stress on the antepenultimate syllable 

 Target word Gloss Prosodic parsing SW form Word type 

 Ameise ‘ant’ [[(»A)F][(«meise)F]PW]PW SsW pseudo-compound 

class I 

 Heuschrecke ‘grasshopper’ [(»Heu)F]PW 

[(«schrecke)F]PW]PW 

SsW pseudo-compound 

class I 

 Benjamin Proper name [[(Benja)F] [(«min)F]PW]PW SWs pseudo-compound 

class II 

 Pinguin ‘penguine’ [[(»Pingu)F]PW [(«in)F]PW]PW SWs pseudo-compound 

class II 

 Paprika ‘bell pepper’ [(»papri)F ka]PW SWW simplex word 

 Radio ‘radio’ [(»radi)F o ]PW SWW simplex word 

 Brokkoli ‘broccoli’ [(»brokko)F li]PW SWW simplex word 

 

In quadrisyllabic and longer simplex words, ultimate main stress as in e.g., «Orthogra»phie 

‘orthography’ and «Biblio»thek ‘library’ predominates (60%) penultimate main stress (28%) such 

as «Propa»ganda ‘propaganda’ and «Abraka»dabra ‘abracadabra’.5 Initial main stress as found in 

»Imperativ ‘imperative’ and »Abenteuer ‘adventure’ is very rare in quadrisyllabic words (2%), and 

many of these words are regarded as pseudo-derived words. Féry (1995, 1996) found main 

                                                   

5 Unfortunately, Féry (1996) does not provide absolute numbers. 
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stress on the antepenultimate syllable in 10% of the data (e.g., A»quarium ‘aquarium’ and 

A»naphora ‘anaphora’).  

Compound-like words that are derived from latin roots such as «Orthogra»phie 

’orthography’, «Psycho-»logie ‘psychology’, «Spektro-»graph ‘spectrograph’, «Thermo-»meter 

‘thermometer’ (often called root compounds; e.g. Wiese 1996:131, Peperkamp 1997, Nespor 

1999) are an intricate issue. These roots are more restricted in their distribution than native 

roots. Some researchers analyze the roots to project prosodic words as well (e.g., Wiese 1996). 

In line with Peperkamp (1997) and Nespor (1999), I consider non-native bounded roots to 

project a foot, but not a prosodic word. This position explains why the words show the same 

stress pattern as simplex words. Due to their similar prosodic pattern, I conflate root 

compounds with simplex words.  

In sum, Féry’s results strengthen the role of syllable structure for the assignment of 

lexical stress. The data are also consistent with the claim that main stress has to fall on one of 

the final three syllables in German simplex words (also called the three-syllable-window). The 

syllable structure determines if stress is assigned to the penultimate or the ultimate syllable. 

Feet are left-headed either at the mora level (in case of monosyllabic feet) or at the syllable 

level (in case of bisyllabic feet). At the level of the prosodic word, main stress is assigned to the 

rightmost foot. As I will describe in 2.4.2., simplex words crucially differ from compounds in the 

orientation of main and secondary stress.  

 

2.4.2 Compounds 

Compounding is a highly productive process of word formation in German, and the German 

vocabulary contains numerous compounds. According to Ortner et al. (1991), approximately 

75% of the German noun vocabulary consists of compounds. Although there is formally no 

upper limit to the possible number of constituents, most compounds comprise two or three 

constituents. Due to their distribution in the database, the thesis will focus on bipartite 

compounds.  

German compounds are primarily derived from existing words such as »Sand-«kasten 

‘sand pit and »Gummi-«bärchen ‘jelly bear’. The German vocabulary also contains root 

compounds (e.g., «Ortho-»graphie ‘orthography’) which will be analyzed with simplex words here 

(see subsection 2.4.1 above). Due to the requirement that lexical words must correspond to 
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prosodic words, the individual constituents and the complete compound represent prosodic 

words (Giegerich 1985, Féry 1996, 2001, Wiese 1996, Peperkamp 1997, Nespor 1999, 

Raffelsiefen 2000).  

Figure 2-4 depicts the prosodic organization of word compounds. The figure illustrates 

that compound stress is assigned to the leftmost constituent at compound level. Secondary 

stress is assigned to the other constituent.  

 

Word compounds 

 PW 

 

      PWS  PWW 

 

        F     F 

 

          σ S        σS  σW    

                      »Sand       «kas    ten   

‘sand pit 

Figure 2-4. A metrical tree of German word compounds 

I assume that German compounds are headed by a prosodic word (Löhken 1997, Féry, 2001 

for German, Nespor 1999, Peperkamp 1997 for other Germanic languages). As a 

consequence, compounds violate the constraint of NONRECURSIVITY (Selkirk 1995)6 because 

they project recursive prosodic words. Recursivity will become important for the analysis of the 

child data later in this thesis. 

It must be noted that compound stress might also appear on the non-initial constituent 

for semantic or morphological reasons. A widely accepted semantic generalization is that 

exocentric compounds such as «süß-»sauer ‘sweet and sour’ and «Mords-spek»takel ‘INT-

spectacle’ (the two examples from Raffelsiefen 2000:44) are stressed on the rightmost 

                                                   

6 Alternatively, it has been suggested that the stress pattern determines whether compounds are bound to a 

prosodic word or phonological phrase (Wiese 1996:299); or that compounds project a prosodic compound 

layer (Féry 1996:92). Others remain agnostic in that point (Giegerich 1985; Raffelsiefen 2000). 

leftward 

prominence at  

the compound 

level 
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constituent. The leftward orientation of compound stress holds for most endocentric 

compounds, i.e., for compounds containing a semantic head (Selkirk 1982, Raffelsiefen 2000). 

Endocentric compounds with three or more constituents are likely to show non-initial compound 

stress (Giegerich 1985, Féry 1995). To date, a satisfying solution to the problem of non-initial 

German compound stress is still lacking.  

The compound constituents underlay the stress rules of simplex words. Thus, the 

‘typical’ German compound starts with a main-stressed syllable. Compound stress may also fall 

on a non-initial syllable of the constituent, e.g. if the constituent starts with an initial unfooted 

syllable (such as To»maten-«soße ‘tomato sauce’, see (11)(10) below). In the child data, the 

majority of compounds is derived from monosyllabic or trochaic constituents where compound 

stress falls on the first constituent. Hence, only these compounds will be of interest in the 

present study. (10) provides examples of compounds with main stress on the word-initial 

syllable. 

 

(10) Compounds bearing main stress on the compound-initial syllable 

 Target word Gloss Prosodic bracketing SW structure 

 Gieß-kanne ‘watering can’ [[(»gieß)]F ]PW [(«kanne)F ]PW ]PW S-sW 

 Apfel-saft ‘apple juice’ [[(»apfel)F ]PW [(«saft)F ]PW ]PW SW-s 

 Puppen-wagen ‘doll’s pram’ [[(»puppen)F ]PW [(«wagen)F ]PW ]PW SW-sW 

 

(11) shows examples of word compounds where the main stress does not appear on the 

compound-initial syllable. These compounds represent a minor group in the child vocabularies. 

 

(11) Compounds not bearing main stress on the compound-initial syllable 

 Target word Gloss Prosodic bracketing SW structure 

 Koala-bär ‘koala’ [[ko (»ala)F ]PW [(«bär)F ]PW ]PW WSW-s 

 Tomaten-soße ‘tomato sauce’ [[to (»maten)F ]PW [(«soße)F ]PW ]PW WSW-sW 

 Polizei-auto ‘police car’ [[(«poli)F (»zei)F ]PW [(«auto)F ]PW ]PW sWS-sW 

 Toiletten-papier ‘toilet paper’ [[toi (»letten)F ]PW [pa («pier)F ]PW ]PW WSW-Ws 

 Kassetten-

recorder 

‘tape recorder’ [[ka (»ssetten)F ]PW [re («korder)F ]PW ]PW WSW-WsW 
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In sum, the placement of main stress in simplex words and compounds can be generalized as 

depicted in Figure 2-5 (adopted from Raffelsiefen 2000, added by a superordinate prosodic 

word in compounds): 

 

(12)  If        Then 

PW       PW 

 

    σ / F  F     σ / FW  FS 

 

(13)  If      Then 

PW       PW 

 

  PW  PW     PWS  PWW 

Figure 2-5. The stress rules for German simplex words and word compounds 

The generalizations state that the rightmost foot is prominent within a prosodic word (12) 

whereas the leftmost prosodic word is prominent between two prosodic words (13). The first 

generalization (a) accounts for the regular stress placement in simplex words and in root 

compounds. The second one (b) applies to word compounds. 

I argue in this thesis that children know about these regularities. Previous evidence 

suggests that children are aware of the prosodic constituency of simplex words. This study 

goes beyond the earlier research, showing that prosodic constituents also determine the 

production pattern of compounds. As I will point out in the next section, some evidence is 

already provided in the previous literature even if only few studies explicitly addressed the 

development of compounds from a prosodic point of view.   
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3 Empirical background: Previous research on the 

development of word-prosodic structure 

3.1 Introduction 

This section summarizes empirical findings on the development of prosodic word structure. It 

consists of three parts: The first part describes previous findings on the acquisition of the 

prosodic word (3.2). It sums up empirical arguments for the existence of (at least) three stages 

in the acquisition of simplex words: a single foot stage, a stage where bipedal words emerge 

and a stage where unfooted syllables are permitted. In contrast to simplex words, very few 

studies have addressed the acquisition of compounds. Subsection 3.3 discusses these findings 

from morphological and prosodic perspectives. Optimality-theoretic approaches to child 

language are outlined at the end in subsection 3.3.  

 

3.2 The development of simplex words 

3.2.1 Evidence for a single foot / minimal word stage 

There is ample evidence that children pass through a stage during which outputs are restricted 

to a single foot. The main source of evidence originates in analyses of syllable truncations from 

target multisyllabic words (Fikkert 1994, Wijnen, Krijkhaar, and den Os 1994 for Dutch; Demuth 

and Fee 1995, Gerken 1994, 1996, Archibald 1995, Pater and Paradis 1996, Pater 1997, 

Salidis and Johnson 1997 for English; Fee 1996 for English and Hungarian; Vihman 1992 for 

French; Lleó and Demuth 1999 for German and Spanish; Adam 2002 for Hebrew; Ota 2001, 

2003 for Japanese; Prieto 2006 for Spanish and Catalan; Hochberg 1988, Gennari and Demuth 

1997, Demuth 2001a, Lleó 2006, for Spanish; Allen and Hawkins 1980 for Quiche Mayan; 

Demuth 1996a for Sesotho; but see Santos 2003, 2005 for Brazilian and Vigário, Freitas, and 

Frota 2006 for European Portuguese, Kehoe 1999/2000 for English). The examples provided in 

(14) illustrate the reduction of multisyllabic simplex words to a single foot (taken from Fikkert 

1994:202-233): 
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(14) Reduction of multisyllabic words to a single foot at Stages 1 and 2 in child Dutch (Fikkert 

1994)7 

 Target word Phonetic form Gloss Child form Child, age 

 banaan  /ba˘»na˘n/ ‘banana’ [ba˘n] Robin, 2;1.07 

 Krokodil /«kro˘ko˘»dIl/ ‘crocodile’ [di˘w] Robin, 1;10.7 

 Vakantie /va˘»kAnsi˘/ ‘vacation’ [»tAsi˘] Robin, 2;0.18 

 Olifant /»o˘li˘«fAnt/ ‘elephant’ [Ant] Tirza, 1;11.19 

 Helicopter /«he˘li˘»kçpt´r/ ‘helicopter’ [»kçptE] Enzo, 2;1.17 

 

The restriction to bisyllabic outputs parallels universal constraints on the size of prosodic words 

(Fee 1992, Fikkert 1994, Demuth and Fee 1995). According to the minimal word hypothesis, 

the early words correspond to single moraic or syllabic feet, which in turn form the minimal size 

of well-formed prosodic words in adult systems (Demuth and Fee 1995, Demuth 1996a, b). It is 

yet an open question whether children initially construct moraic and syllabic feet or syllabic feet 

only. Usually, researchers take compensatory lengthening following consonant deletion as 

evidence for moraic structure in child language (e.g., Fikkert 1994). However, Ota (2003:28-30) 

points out that, with respect to moraic structure, it is necessary to show that compensatory 

lengthening only occurred if segmental material is deleted from rimes and blocked if deletion 

targets syllable onset positions. In his literature review he states that there are some hints 

towards sub-syllabic structure in child language, but that the evidence is still inconclusive in 

general.  

Although the issue of sub-syllabic structure is closely related to the internal organization 

of feet it will not be further addressed in this thesis. I follow the widely held assumption that 

children acquiring Germanic and Romance languages do not count the moraic content in their 

early productions (Fikkert 1994, Demuth 1996b, Pater and Paradis 1996, Pater 1997, Rose 

2000, Kehoe 1999/2000, Lleó 2001, Adam 2002). It should be noted, however, that the children 

of this study hardly produced sub-minimal words. At first sight, the children seemed to respect 

the minimal word constraint. Only a fine-grained examination of the data can shed light on the 

                                                   

7 The table comprises data from Stage 1 (the monosyllabic stage) and Stage 2 (bisyllabic trochees).  
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question whether the children associate moraic structure with coda consonants or not. This will 

be addressed in future research (Grimm and van de Vijver, in prep.). 

The present study concentrates on two further issues related to the early productions: The 

orientation of the head syllable in feet and the pattern of content preservation in truncated 

forms.  

 

3.2.1.1 Location of head syllables  

In their truncated forms, children adopt the foot structure from their ambient language (Demuth 

1996, Prieto 2006, Goad and Prevost 2008). Children acquiring Germanic languages tend to 

create trochees (cf., Fikkert 1994, Wijnen, Krijkhaar and den Os 1994, Gerken 1991, 1994, 

Demuth and Fee 1995, Kehoe 1999/2000, but see Vihman, de Paolis and Davis 1998). If feet 

are right-headed in the target language (e.g. in French), children produce a high proportion of 

monosyllables (Paradis, Petitclerc, and Genese 1997, Archibald and Carson 2000, Rose 2000). 

Final stress in bisyllables is produced much earlier than in trochaic languages (Goad and 

Prevost 2008).  

Interestingly, truncation to iambs was occasionally reported from languages with a 

trochaic stress system (Gennari and Demuth 1997 for child Spanish, Prieto 2006 for Catalan, 

Wijnen, Krijkhaar and den Os 1994:74 for Dutch WWS targets words). In an acoustic 

investigation of bisyllabic words produced by nine English- and five French-acquiring children, 

Vihman, de Paolis and Davis (1998) observed that four of the five French children, but also five 

of the nine English children predominantly produced stress-final bisyllables. These findings 

indicate that children adopt the foot shape from the ambient language (Demuth 1996a, Prieto 

2006), but that children also sometimes develop their own production system. Precisely, I do 

not assume that the foot inventory of these children contains both trochees and iambs, as this 

violates universal properties of natural languages. I assume that these children pass through a 

stage where the constraint ranking selects iambic outputs for certain target forms. I will return to 

this issue later in this thesis since one girl of the study also creates trochees and iambs in 

parallel for a certain period of time. I show that right-headed feet result from the interaction of 

constraints in her grammar, rather than from a high-ranked constraint requiring right-headed 

feet. The optimality-theoretic analysis will employ a high-ranked constraint requiring left-headed 

feet like in adult German (cf., Fery 1995).  
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3.2.1.2 Content preservation  

In truncated words children maintain prosodically salient material from the target word such as 

stressed and final syllables. Non-salient syllables, i.e. weak and word-medial ones, are 

systematically truncated. The truncatory pattern is highly consistent in target words with single 

stress. Children preserve the stressed syllable and, if present in the target word, a following 

weak one. For example, the child Robin in Fikkert’s (1994) study realized Dutch banaan 

/ba˘»na˘n/ ‘banana’ as [ba˘n] (2;1.07), and vakantie /va˘»kAnsi˘/ ‘vacation’ as [»tAsi˘] (2;0.18; 

preserved syllables are underlined).  

Germanic languages regularly assign main stress to the final foot. For these words, the 

truncation pattern is highly systematic. The children select the stressed syllable from the main-

stressed foot and the following weak one if present in the input (Fikkert 1994, Archibald 1995, 

Gennari and Demuth 1997, Kehoe and Stoel-Gammon 1997, Kehoe 1999/2000). For example, 

in Fikkert’s (1994) data, the child Robin reduced Krokodil /«kro˘ko˘»dIl/ ‘crocodile’ to [di˘w] 

(1;10.7), and Enzo Helicopter /«he˘li˘»kçpt´r/ ‘helicopter’ to [»kçptE] (2;1.17). 

The vocabularies of Dutch and German also contain bipedal words with main stress on 

the first foot. Some of these are often referred to as pseudo-compounds. Pseudo-compounds 

are words which could be compounds with respect to their lexical properties, stress pattern 

and/or syllable structure, such as German »A«meise ‘ant’ or Dutch »Oli«fant ‘elephant’. 

Morphologically they are simplex words. For example, German »A«meise is semantically and 

etymologically unrelated to meise ‘titmouse’ and a ‘a’. Likewise, Dutch »Oli«fant is unrelated to 

Olie ‘oil’, and fant does not exist as a lexical word in Dutch. Other initially stressed words 

contain single main stress and light syllables. Examples are German »Paprika ‘pepper’ or »Radio 

‘radio’. 

The reduction pattern of pseudo-compounds varies across studies. Some children 

preserve the initial, main-stressed syllable (Pye 1983, Lewis, Antone, and Johnson 1999). 

Other researchers find that children maintain the final foot (Fikkert 1994, 2001, Adam 2002). 

Fikkert (1994: 228-9) reports that the Dutch children varied between pseudo-compounds and 

words with light syllables in that they realized the final, secondary stressed foot of pseudo-

compounds but the initial, main-stressed one if there were only light syllables. The apparent 

inconsistency in Fikkert’s data finds a natural explanation in her template-mapping model. 
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The review so far suggests that there is inter-individual variation. Individual children, however, 

do not seem to vary with respect to their preferred reduction strategy in simplex words. I turn 

back to the consistency issue later in this study as this is one essential property in which 

simplex words differ from compounds. 

A further matter of debate is which weak syllable is maintained if the target word 

contains more than one to the right of a main-stressed syllable. Some researchers report that 

children preserve the weak syllable directly to the right of the main stressed one (Fikkert 1994, 

Wijnen, Krijkhaar, and den Os 1994, in part Gerken 1994, 1996). Others found that children 

prefer the final weak syllable (Echols and Newport 1992, Echols 1996, Pater 1997, Pater and 

Paradis 1996, Kehoe and Stoel-Gammon 1997, Kehoe 1999/2000, Adam 2002). The 

complexity of weak syllables (Gerken 1991, 1994) or the phonological features of the onset also 

seem to play a role. Children prefer the weak syllable with obstruent onsets and tend to omit 

syllables with sonorant onsets (Gnanadesikan 1995, Pater and Paradis 1996, Pater 1997, 

Kehoe and Stoel-Gammon 1997, Kehoe 1999/2000).  

So far, a number of factors have been introduced which influence the preservation 

pattern at the single-foot stage. These are prosodic saliency and the target prosodic 

organization of feet and words. For the present study, constraints on foot headedness and the 

content preservation in children’s truncated words will be of importance.  

 

3.2.2 Evidence for a two-feet stage 

To date, it is not clear to what extent children go through a two-feet stage. Partly, this is related 

to the lack of research on latter stages of prosodic development. A second reason is that there 

are different interpretations of what the two-feet stage looks like. On the one hand, it is defined 

as a stage where outputs obligatorily consist of two feet (cf., Fikkert 1994, Demuth and Fee 

1995). On the other hand, some researchers describe the two-feet stage as a period where 

outputs are allowed to comprise two feet, and where monopedal and bipedal forms do co-exist 

(Kehoe 1999/2000). Under the first view, the outputs show relatively uniform prosodic shapes.8 

                                                   

8 According to Fikkert (1994) repair to bipedal outputs occurs in trisyllabic words with initial main stress and 

light syllables. She states that these words remain truncated to a monopedal output at the bipedal Stage 3. 

However, most of Fikkert’s examples (i.e., tekenen ‘to mark’, hinkelen ‘to hop’ and schommelen ‘to seesaw’) 

are not morphologically simple. The children might have stripped off the affixes. 
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Bipedal target words then appear with their target number of syllables, and target words 

consisting of a single foot and a preceding unfooted syllable undergo repair to a bipedal form. I 

refer to these analyses by the term ‘foot-based approach’, as they take the foot as the basic unit 

of word expansion. Examples are provided in (15): 

 

(15) The two-feet stage: foot-based approach (Dutch data from Fikkert 1994: 202-233) 

 Target word Phonetic form Gloss Child form Child, age Comment 

 Krokodil /«kro˘ko˘»dIl/ ‘crocodile’ [»ko˘k´»dIç], 

[»do˘kE«di˘w] 

Robin, 2;3.22, 

Noortje, 2;9.26 

target and 

output ~ 2 feet 

 Olifant /»o˘li˘«fAnt/ ‘elephant’ [»o˘fi˘»fAnt], 

[»o˘vi˘«Ant] 

Robin, 2;4.8 

Robin, 2;4.8 

target and 

output ~ 2 feet 

 Helicopter /«he˘li˘»kçpt´r/ ‘helicopter’ [»hEij´»kçpt´], 

[«he˘l´»kçptE] 

Enzo, 2;2.14 

Enzo, 2;3.14 

target and 

output ~ 2 feet 

 Banana /ba˘»na˘n/ ‘banana’ [»ma˘»na˘n] Robin, 2;2.27 target ~ 1 foot + 

unfooted 

syllable, output 

~ 2 feet 

 Spaghetti /spa˘»XEti˘/ ‘spaghetti’ [»ma˘»kIti˘] Robin, 2;3.22 target ~ 1 foot 

and an unfooted 

syllable, output 

~ 2 feet 

 

The second position is that the bipedal stage prosodic words are permitted to comprise two feet 

(Kehoe 1999/2000). Children license prosodically prominent input syllables in the output, i.e., 

stressed and edgemost syllables.9 In contrast to the foot-based approach, prosodically less 

                                                   

9 Even if the left and the right edge of the word are perceptually prominent (cf., Beckman 1999), the evidence 

from children’s early productions suggests that children produce unstressed syllables from the right edge of a 

word earlier than unstressed syllables from the left edge (e.g., Slobin 1973, Pater 1997, Kehoe 1999/2000, 

Adam 2002).  
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prominent syllables can be omitted even from footed positions.10 Unfooted input material, on the 

other hand, can be maintained in children’s output if it occurs in prosodically prominent 

positions. I refer to these accounts as ‘syllable-based accounts’. 

In contrast to the foot-based approach that directly proposes a bipedal stage the 

syllable-based approach does not rule out the possibility of producing unfooted material per se. 

Rather, the precise prosodic shape of the output depends on the interaction of constraints. 

Outputs containing unfooted syllables are eliminated if constraints militating against unfooted 

syllables are ranked at the top of the hierarchy (such as PARSE-σ in Pater and Paradis 1996, 

Pater 1997, Ota 2001, 2003, or EXHAUSTIVITY in Lleó 2001). Likewise, two input stressed 

syllables might or might not survive with their two stresses – depending on the ranking of the 

constraints requiring preservation of prosodic prominence in the output.11 The number and the 

placement of prominent syllables in the target word determine the structure of the output.  

 

(16) The two-feet stage, syllable based approach (data from Kehoe 1999/2000:40) 

 Target word Phonetic form Child form Child, age Output shape 

 Giraffe /dZ´»rQf/ [dwQf] M6, 2;3 single foot 

 Banana /b´»nQn´/ [»bAni] M6, 2;3 single foot 

 telephone /»tel´f´Un/ [»tElfo] F1; 2;4 single foot 

 dinosaur /»daIn´«sç˘r/ [»dAIn«sç] M6; 2;3 two feet 

 avocado /«Qv´»kA˘d´U/ [«A»kAdo] M6; 2;3 two feet 

 

The syllable-based approach predicts a greater variety of prosodic shapes in the output as 

compared to the foot-based approach. Examples for variation in the prosodic output shapes are 

provided in (16) above by data from children acquiring English. Note that Kehoe’s original 

                                                   

10 Fikkert (1994: 220- 228) provides a few examples from Tirza’s, Tom’s, Robin’s, and Eva’ data where the 

children truncated medial weak syllables from trisyllabic words even if the syllables were footed. Fikkert refers 

to that Stage as Stage 3. 
11 It might be misleading to discuss syllable-based analyses within the present section because authors 

defending a syllable-based approach explicitly argue against shape constraints (Pater and Paradis 1996, 

Pater 1997, Kehoe 1999/2000). Notwithstanding, stress is assigned to the head of a foot; therefore a stressed 

syllable implies the presence of a foot. 
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coding ID of the children 27m6 and 28f1 (for age in months, sex, child number) is changed in 

the table to the standard notation (child, years; months). 

 

Some models of prosodic development propose that the two feet in bipedal forms are first 

produced with level stress before children learn to realize secondary stress (Fikkert 1994, 

Archibald 1995, Demuth and Fee 1995). Level stress denotes a sort of stress error where 

syllables from different feet contain an equal amount of stress. There is also evidence for 

systematic stress shifts to the left. Main stress is incorrectly assigned to the leftmost foot for a 

certain period. After that, children correctly produce main stress on the final foot (Fikkert 1994, 

2001, Kehoe 1999/2000).12 To my knowledge, no study has yet reported on systematic stress 

shifts to the right. 

The existence and relevance of level stress and stress shifts in bipedal words are 

ongoing matters of debate. Both processes target word headedness constraints, and it is not 

clear whether errors regarding headedness occur systematically or not. Concerning level 

stress, it has sometimes been stated that children systematically realize prosodic units with 

equal prominence at a certain stage of development (cf., Fikkert 1994, Archibald 1995, Demuth 

and Fee 1995). Other researchers cast doubts on the systematic occurrence of level stress 

(Kehoe and Stoel-Gammon 1997, Bernhardt and Stemberger 1998). The same holds for stress 

shifts. Fikkert (1994) found that children systematically shifted main stress to the word-initial 

syllable in mono- and some bipedal outputs. Other studies report very marginal occurrences of 

stress shifts (Wijnen, Krijkhaar and den Os 1994, Kehoe and Stoel-Gammon 1997, Archibald 

and Carson 2000). Kehoe (1999/2000:58) points out that their low frequency of occurrence 

does not necessarily rule out the possibility that stress shifts are a systematic process in child 

language. In fact, optimality-theoretic approaches predict systematic stress shifts, depending on 

the course of re-ranking (Kehoe 1999/2000).  

Some children do not produce words with two stresses at all but expand their words 

syllable by syllable. For example, Adam (2002: 82-88) reports that children acquiring Hebrew 

preserve one unfooted syllable to the left of the rightmost stressed syllable, e.g., ka»dur ‘ball’ > 

[a»dur], avi»ron ‘airplane’ > [vi»ron], hippopo»tam ‘hippopotamus’ > [po»tam]. In addition to the left-

adjacent syllable, the Hebrew children also preserve the weak syllable to the right of the 

stressed one, e.g., pi»jama ‘pyjama’ > [pi»jama], avo»kado ‘avocado’ > [vo»kado], kleman»tina 
                                                   

12 In Fikkert’s (1994) Stage 4, main stress is assigned to the rightmost branching foot in bipedal words. 
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‘tangerine’ > [a»tina]).13 In a study of three children acquiring Spanish, Lleó (2006) observed 

prosodic words with initial unfooted syllables before bipedal ones. And finally, Ota (2003) finds 

that bipedal prosodic words and words with unfooted material emerge at the same time in child 

Japanese. 

The findings from child Hebrew, Spanish and Japanese indicate that a bipedal stage 

does not obligatorily follow the single foot stage. This is interesting since Hebrew is analyzed as 

a language constructing syllabic trochees (Graf and Ussishkin 2002), and since in adult 

Spanish penultimate main stress is very common (Hayes 1995, Lleó 2001). There are a number 

of factors that influence the path of development. For example, the foot plays an important role 

as a domain of phonological processes in Germanic languages, but it is of less importance in 

Romance languages. Children from Germanic backgrounds might thus focus on the foot, 

whereas children from Romance languages first establish the prosodic word domain. 

Frequencies of certain prosodic shapes additionally influence the acquisition path. Adult 

Spanish, for example, contains considerably more trisyllabic words with an initial unfooted 

syllable than adult German. Thus, it might not be surprising that Spanish children produce initial 

unfooted syllables earlier than their German peers (Lleó and Demuth 1999, Lleó 2001). In 

contrast, Lleó and Demuth (1999) state that the German children entered into a bipedal stage 

and then permitted unfooted syllables. Due to the striking parallels to Fikkert’s findings from 

Dutch, one could predict the same developmental pathways in Dutch and German. There is no 

longitudinal analysis of the acquisition of German that reports an asymmetry as was found in 

child English, i.e., that certain prosodic shapes are truncated and others are not (Kehoe 

1999/2000).  

Considering the evidence so far, we expect that German children exhibit a two-feet 

stage but it remains to be seen if their pattern resembles the foot-based or the syllable-based 

                                                   

13 Adam (2002) does not provide information on whether there is secondary stress in Hebrew. However, in a 

recent analysis, Graf and Ussishkin (2003) argue that Modern Hebrew assigns secondary stress to alternating 

syllables to the left of the main-stressed one, i.e., «avi»ron ‘airplane’, «avo»kado ‘avocado’, «kleman»tina 

‘tangerine’, hip«popo»tam ‘hippopotamus’. The child data give rise to different interpretations I will not address 

here. In any case, they cast doubts on the role of prominence in the preservation pattern in child Hebrew: 

Regarding bipedal words, the children preferred non-initial unstressed syllables over word-initial (probably 

stressed) ones.  
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approach. I will show in this study that the data are in fact more consistent with a syllable-based 

approach to prosodic development.  

 

3.2.3 The final stage: Target-like prosodic words 

In the final stage, the children produce target-like prosodic words. Syllables omitted at the 

previous stages are now integrated into the output form, and words are realized with the target-

like stress pattern. With respect to Germanic languages this means that the output contains 

unfooted syllables.  

To sum up, the findings reported above motivate three main phases of prosodic word 

development: A single foot stage, one or more intermediate stages, usually characterized by 

bipedal productions, and a final stage where adult-like forms are produced. The outline of the 

earlier findings also shows that particularly children acquiring Germanic languages refer to 

monosyllabic or bisyllabic feet when adopting the target prosodic structure. The Dutch, German 

and English children select particular syllables from the target word and parse these syllables 

into feet.  

Furthermore, the findings reported above provide ample empirical evidence for the role 

of the foot and the syllable as basic constituents in children’s early word productions. By 

contrast, very few studies have aimed to provide empirical evidence for the role of the prosodic 

word constituent. Although there is no doubt that the early word productions form prosodic 

words, little research has been performed to show that the prosodic word plays an active role in 

the early production pattern. This is due to the fact that almost all previous studies investigated 

children’s productions of simplex words, where grammatical words directly correspond to single 

prosodic words. 

One source of empirical evidence for the role of prosodic word domain comes from 

words with nested prosodic words. In German, this is the case in some derived words (e.g. 

particle verbs such as auf-machen ‘to open’) and in compounds (Raffelsiefen 2000). 

Unfortunately, our knowledge of the role of the prosodic word domain in child language is poor 

because, apart from prosodic restrictions on grammatical morphemes, only few studies have so 

far addressed the prosody-morphology-interface in child language. The following subsection 

summarizes evidence from the early production pattern of derived words and compounds with a 

particular focus on the compound data available so far. 
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3.3 Sensitivity to morphological constituency in child language 

The acquisition of grammatical morphemes has received a great amount of attention (cf., 

Gerken, Landau, and Remez 1990, Gerken 1991, 1994, 1996, Wijnen, Krijkhaar and den Os 

1994, Peters 1997, Lleó and Demuth 1999, Lleó 1998, 2001, Demuth 2001ab). The broad 

interest in grammatical morphemes results from their inconsistent emergence in children’s 

productions. Several suggestions have been made to explain why particular grammatical 

morphemes are produced and others are omitted. Their prosodification seems to play an 

important role; either because grammatical morphemes do not match a rhythmic production 

template (cf., Gerken 1991 and subsequent work), or because grammatical morphemes cannot 

be integrated into the prosodic representation the children derive from the target language (e.g., 

Lleó 1998, 2001, Lleó and Demuth 1999, Demuth 2001a,b). Interestingly, even if they are 

usually unstressed and therefore prosodically not salient, there is evidence that infants at and 

beyond 10 months of age perceive grammatical morphemes (Gerken, Landau, and Remez 

1990, Höhle and Weissenborn 2003, Blenn, Seidl and Höhle 2003, Pelzer and Höhle 2006). 

Hence, the omission of grammatical morphemes cannot be explained by their lower perceptual 

saliency alone (Echols and Newport 1992, Echols 1994). 

Out of the studies mentioned here, the production pattern of a girl acquiring Spanish 

studied by Demuth (2001a,b) is of particular interest. The child truncates bisyllabic functional 

morphemes, but not bisyllabic lexical categories to monosyllabic outputs. As Demuth points out, 

the syllable truncation cannot be explained by rhythmic well-formedness constraints; neither 

does it match universal principles of prosodic well-formedness which prefer footed over 

unfooted material. Demuth argues that the child has derived from her target language the two 

prosodic representations of the type [σ(»σσ) F] PW for the structure of the prosodic word and 

{σ[σ(»σσ) F] PW}PP for the structure of the phonological phrase. Demuth’s findings suggest that 

the girl knows about the morphological and prosodic status of grammatical morphemes and 

distinguishes it from prosodic constraints on lexical categories. 

Demuth’s data is consistent with the observation that children often substitute 

grammatical morphemes with monosyllabic fillers (cf., Peters and Menn 1993, Peters 1997). 

The production of such placeholders depends on the morphological and phonological 

regularities of languages. As suggested by Peters and Menn (1993), children produce 

morphemes earlier in languages where the morpheme boundaries coincide with syllable 

boundaries (i.e., Asian languages; as opposed to the non-concatenative Semitic languages or 

polysynthetic languages). If acquiring languages with fusing morpho-phonology (Peters and 
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Menn quote examples from Mohawk and K’iche, p. 765), children correlate syllables with 

morphemes because the morphological structure is not transparent to them. 

The results of the perception and production studies suggest that children try to correlate 

larger strings of syllables with prosodic and morphological units. At least in languages with 

transparent morphology children can bootstrap morphological constituency from basic morpho-

prosodic correlations such as word stress or prosodic clitization. In addition, statistical 

information on segmental properties or phoneme sequencing helps children to segment the 

input into smaller meaningful units. The data of Demuth (2001a,b) indicate that the child knows 

about the morphological complexity of the syllable chunks she produces because grammatical 

and lexical categories are subject to different production constraints. In the following section, I 

argue that a similar proposal can be made with respect to another type of morphologically 

complex words, namely compounds.  

 

3.4 The production pattern of early compounds 

In contrast to grammatical morphemes, which have been extensively studied in the past, there 

is almost no research on children’s perception and production of compounds from a prosodic 

point of view. There are a number of approaches to the acquisition of compounds from lexicalist 

(e.g., Marchman and Bates 1994, Dale, Dionne, Eley and Plomin 2000, Dressler, Kiliani-Schoch 

and Klampfer 2003, Krott and Nicoladis 2005), syntactic (Clark 1981, Clark, Gelman and Lane 

1985 for modifier-head-relations), and semantic perspectives (Clark, Gelman and Lane 1985, 

Krott, Gagné and Nicoladis 2008). Comparing the productive use of French and (Austrian) 

German compounds, Dressler, Kiliani-Schoch and Klampfer (2003)  provide evidence for 

productive compound formation around the age of 1;08 in the data of an Austrian German child, 

Jan.14 By contrast, the authors did not find productive formation of compounds in early child 

                                                   

14 Dressler, Kiliani-Schoch and Klampfer (2003) analyze the emergence of mini-paradigms as a clue to 

morphological processing (see p. 396 for an explanation of the term mini-paradigm). According that view, 

children have detected morphological complexity in compounds if they realize compounds in opposition to 

simplex words within the same month of recordings (p. 401), e.g., Feuerwehr-auto ‘fire engine’ opposed to 

Auto ‘car’. The present paper does not refer to mini-paradigms because the concept cannot account for 

truncated compounds. Dressler, Kiliani-Schoch and Klampfer (2003: 403-411) also report the data of a late-
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French. Apparently, the development of productive morphology is closely related to the richness 

of morphological processes in the target language.  

Nicoladis (2006:118) points out that there is surprisingly little research on the prosodic 

acquisition of compounds. To date, the early production pattern of compounds has explicitly 

been addressed in Fikkert (2001, for child Dutch) and Tzakosta (2004, for child Greek). 

Tzakosta’s (2004) database on child Greek contains only few compounds, and there was no 

evidence in the truncation pattern that the Greek children differed between simplex words and 

compounds. This might be due to the specific properties of compounding in Greek.15  

The most comprehensive study on the development of compounds is provided by Fikkert 

(2001). The following review is mainly based on her analysis of the acquisition of Dutch 

compounds. Some compound data are taken from two further studies (Wijnen, Krijkhaar and 

den Os 1994 for Dutch; Lewis, Antone, and Johnson 1999 for English). The authors of these 

two studies include compounds in their analyses without keeping them separate from simplex 

words.  

One of the parallels to simplex words is that compounds initially undergo truncation to a 

single foot. A closer examination of the data, however, reveals striking differences between 

simplex words and compounds. Analyzing the frequency and exact pattern of truncation, Fikkert 

observed three crucial differences to simplex words. First, compounds are truncated to a single 

foot to a significantly lower rate than simplex words. Children who regularly truncate simplex 

words (e.g., Eva, see Fikkert 2001: 73-74) do not necessarily also truncate compounds. 

Second, compounds survive as bipedal forms at an earlier age than simplex words – despite 

the fact that compounds emerge later in children’s productive vocabularies than most of the 

longer simplex words. Third, simplex words show a consistent pattern of preserving the 

rightmost stressed syllable, but there is much more variation in compounds. For example, the 

child Noortje preserved the final foot of compounds – as she also did in simplex words. This is 

illustrated by the Dutch examples in (17) to (20) taken from Fikkert (2001: 74-77). 

  

 

talking Austrian German child (Katharina) realizing compounds from age 2;3. Jan started to speak at age 1;3; 

Katharina at age 1;8. 
15 Greek differs from Germanic languages in that compounding is relatively infrequent and in that Greek 

creates root compounds (see Nespor 1999 for more details).  
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(17) Reduction of compounds to the final foot in Noortje’s data 

 Target word Phonetic form Gloss Child form Preservation Child, age 

 vlieg-tuig /»vli˘X«tøyX/ ‘airplane’ [hAuX] final foot Noortje, 2;3.20 

 sneeuw-pop /»sne˘w«pçp/ ‘snow man’ [pçp] final foot Noortje, 2;4.4 

 thee-pot /»te˘«pçt/ ‘tea pot’ [pçt] final foot Noortje, 2:4.4 

 

Tirza, by contrast, maintained the constituent she was more familiar with, regardless of its 

position within the compound (18). 

 

(18) Reduction to the initial or final foot in Tirza’s data 

 Target word Phonetic form Gloss Child form Preservation Child, age 

 dieren-tuin /»di˘r´«tøyn/ ‘zoo’ [tøyn] final foot Tirza, 1;8.5 

 zee-hond /»ze˘«hçnt/ ‘seal’ [se˘] initial foot Tirza, 1;10.22 

 zak-doek /»zAg«du˘k/ ‘handkerchief’ [sa˘k] initial foot Tirza, 1;11.8 

 hobbel-

paard 
/»hçb´l«pa˘rt/ ‘rocking horse’ [pAnt] final foot Tirza, 1;11.19 

 

Eva, Elke and Jarmo preserved the two syllables from target bisyllabic compounds, but reduced 

them to single bisyllabic trochees. Fikkert does not provide truncated instances from tri- or 

quadrisyllabic compounds from Elke and Jarmo’s databases; probably, there are not many such 

instances. Based on bisyllabic compounds it is difficult to determine if the children preserved 

the prosodic heads from both constituents or just processed the bisyllabic compounds like 

single trochees. (19) provides examples from the databases of Eva, Elke and Jarmo. 
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(19) Preservation of two syllables in the data of Eva, Elke and Jarmo 

 Target word Phonetic form Gloss Child form Preservation Child, age 

 glij-baan /»XlEi«ba˘n/ ‘slide’ [»dEiba˘n] both feet Eva, 1;9.8 

 zand-bak /»zAm«bak/ ‘sand pit [»sAmbA] both feet Eva, 1;9.8 

 schild-pad /»sXIl«pAt/ ‘tortoise’ [»XIpAt] both feet Elke, 2;3.26 

 vlieg-tuig /»vli˘X«tøyX/ ‘airplane’ [»fi˘tøy] both feet Elke, 2;4.15 

 zand-bak /»zAm«bak/ ‘sand box’ [»sAmbAk] both feet Elke, 2;4.29 

 
kauw-gom /»kAu«Xçm/ 

‘chewing 

gum’ 
[»kAuXç] both feet 

Jarmo, 

1;11.20 

 
schild-pad /»sXIl«pAt/ ‘tortoise’ [»ti˘ta˘t] both feet 

Jarmo, 

1;11.20 

 

Finally, Robin used different strategies to reduce compounds, and his data are not easy to 

interpret. Examples from his database are presented in (20). In sesam-straat he appears to 

preserve the first constituent sesam, but he maintaines the first or the second syllable of auto 

together with the second constituent bus in auto-bus. In view of the fact that children often 

preserve prosodically strong material from the target word (cf., Fikkert 1994, 2001), it is likely 

that Robin selected the initial syllable from auto. In vlieg-tuig, Robin applied prosodic reduction 

to a single trochee the same way as Elke and Jarmo did in their bisyllabic compounds.  

 

(20) Different reduction strategies in the speech of Robin 

 Target word Phonetic form Gloss Child form Preservation Child, age 

 sesam-straat /»se˘sAm«stra˘t/ ‘sesame street’ [»se˘sa˘] (?) initial foot  Robin, 1;7.13 

 auto-bus /»o˘to˘«b¨s/ ‘bus’ [»çbIs] two syllables Robin, 1;8.10 

 vlieg-tuig /»vli˘X«tøyX/ ‘airplane’ [»ti˘ta˘] both feet Robin, 1;8.24 

 

Fikkert’s summary nicely illustrates the individual variation in the preservation pattern of 

compounds. It is a crucial point, however, that her observations can hardly be explained if it is 

assumed that all children analyze simplex words and compounds alike.  

Besides the variation, the truncation pattern points to two further differences between 

simplex words and compounds. First, if there is truncation it takes place at the word-internal 
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morphological and prosodic boundary (except Elke’s realization of dieren-tuin ‘zoo’ as [»ti˘tøy] 

and Robin’s realization of auto-bus ‘bus’ as [»çbIs]). Secondly, systematic truncation to 

monosyllables appears to be unusual. Fikkert finds it in the data of Noortje and Tirza, but not in 

that of Eva, Elke, Jarmo, and Robin. As I will show later in the paper, the German data 

corroborate the Dutch ones in these two respects.  

The vast majority of compounds reduced to bisyllabic trochees in the Dutch data are 

bisyllabic in their target form. The children (except Noortje) select the two stressed syllables 

from the target compound and produce them as single trochees. Fikkert (2001) argues that the 

children preserve the prosodic heads of compounds and map them onto a trochaic template – 

as they did with simplex words at Stage 2.16  However, due to the lack of truncated trisyllabic 

and longer compounds, the evidence remains rather tentative in Fikkert’s study.  

Some support for Fikkert’s analysis is found in a study of Wijnen, Krijkhaar and den Os 

(1994). The authors investigated two children acquiring Dutch. Some of these data are 

presented in (21). Note that none of the reduced compounds provided in Wijnen, Krijkhaar and 

den Os (1994) result in a monosyllabic output even if the target compounds are constructed 

from monosyllabic constituents. Unfortunately, Wijnen, Krijkhaar and den Os do not transcribe 

secondary stress. Therefore it cannot be determined whether the two syllables from the 

compound constituents form a single foot or two feet.  

  

                                                   

16 The pattern Fikkert decribes seems somehow asymmetric to mine. Bisyllabic compounds are rarely 

truncated, and there is variation in the truncation pattern of trisyllabic compounds. Children sometimes 

maintain a constituent (e.g., Tirza in dieren-tuin ‘zoo’ and hobble-paard ‘rocking horse’) and sometimes select 

material from both constituents (e.g., Robin in Auto-bus ‘bus’). This gives rise to a ‘Gedankenexperiment’: 

Could children treat bisyllabic compounds in a different way than longer ones? How would children perform if 

they perceived bisyllabic compounds as simple trochees, but more easily detected the morphological 

complexity in longer compounds as there is more room for alternation of prominence? At first, it would explain 

why there is little truncation of bisyllabic compounds to monosyllables (observed only in Noortje’s and Tirza’s 

data). Note that simple trochees hardly ever undergo truncation to monosyllables (Fikkert 1994: 201). Taken 

into account that compounds might differ depending on the number of syllables, I follow Taelman (2004) in 

annotating bisyllabic compounds as simple trochees (SW).  
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(21) Selection of the prosodic heads in two- and trisyllabic compounds in child Dutch (data 

from Wijnen, Krijkhaar and den Os 1994:71) 

 Child Target word Phonetic form Gloss Child form 

 M zieken-huis /�sik´«høys/ ‘hospital’ [»sikh√ys] 

 M stof-zuiger /�stçf«søyx´r/ ‘vacuum cleaner’ [»kçkh√yx] 

 M vracht-auto /�fr�xt«AÉuto/ ‘lorry’ [»frAxAu] 

 D neus-hoorn /�nO˘s«horn/ ‘rhinocerus’ [»nO˘shç˘r] 

 

Does the fact that the Dutch children seem to preserve the head syllables from simplex words 

and compounds imply that they do not recognize their morpho-prosodic complexities and treat 

simplex words and compounds alike? Although Fikkert (2001) remains non-committed 

regarding the prosodic input representation of compounds, she provides two arguments against 

a unified prosodic structure of simplex words and compounds: First, if compounds are parsed 

the same way as simplex words, they should undergo the same reduction strategies. As Fikkert 

points out, in her data only Noortje (but no other child) consistently truncates compounds to the 

rightmost stressed foot. Second, at Stage 3 Fikkert observes that at least compounds with 

illegal boundary phonotactics are parsed into minor prosodic words by some children (e.g., 

Eva). These compounds are not reduced to a single foot, but survive with the target number of 

syllables and two stresses. Fikkert argues that the child Eva parses compounds with illegal 

phonotactics as two prosodic words, but compounds with legal phonotactics as a single 

prosodic word.17  

That phonotactics plays a role is suggested by data from an English child, Kyle, 

analyzed by Lewis, Antone, and Johnson (1999). The authors do not distinguish between 

simplex words and compounds in their analysis, and the data they provide include only a small 

number of compounds. The data suggest that the child truncates bisyllabic compounds to 

monosyllables if there is a phonotactically legal sequence of consonants (i.e., star-fish > [dQs], 

wal-nut > [want], bed-room > [bum], but see pan-cake > [keIk]), whereas phonotactically illegal 

bisyllabic compounds tend to be preserved with two syllables (e.g., oat-meal > [opma], gold-fish 

> [kaf´s], good night > [gUnaIt], suit-case > [sukeIs], but see star-fish > [dQfIS]; p. 51). If there is 

                                                   

17 The target illegal consonant sequences were not necessarily also maintained in the output.  
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truncation to a monosyllable, the output can often not be attributed to a particular syllable 

because, in many cases, the child selects the compound-initial consonant and merges it with 

material from the second syllable. In that respect, the child treats compounds with legal 

phonotactics and simplex words alike: Kyle regularly truncated bisyllabic trochees to 

monosyllables, contrary to the frequent observation that children do not truncate bisyllabic 

trochees (cf., Gerken 1991, 1994, Fikkert 1994, Wijnen, Krijkhaar and den Os 1994, Pater 

1997, Kehoe 1999/2000). Hence, the bisyllabic outcome in the data of Lewis, Antone and 

Johnson (1999) indicates that the child analyzes words containing illegal consonant cluster 

differently from simplex words and compounds with legal boundary phonotactics. Unfortunately, 

the authors do not mark stress in their data, such that it cannot be decided whether the two 

syllables also form two feet. 

The English child Kyle studied by Lewis, Antone and Johnson (1999) also appears to 

select the prosodic heads from trisyllabic compounds (e.g., grass-hopper > [g´hap] and zoo-

keeper > [zukup]; p. 53). In doing so, the English data support Fikkert’s findings from child 

Dutch in that a) they highlight the role of phonotactics for children’s prosodic parsing, and b) the 

children try to preserve the prosodic heads from the compound constituents in their bisyllabic 

output. In addition, simplex words and phonotactically legal compounds show the identical 

pattern of preservation of the prosodic head syllables. 

In this thesis, I put forward the idea that children distinguish between simplex words and 

compounds from early on. I argue that the equal preservation of the prosodic head does not 

necessarily imply that children represent all simplex words and compounds alike. Children are 

sensitive to morphological and prosodic regularities distinguishing simplex words from 

compounds. As outlined in sub-section 2.4, German simplex words differ from compounds not 

only in the placement of main stress, but also with respect to syllable structure, boundary 

phonotactics and vocalic behaviour. Hence, the children can rely on a number of cues to 

bootstrap morphological complexity, making it possible to parse simplex words and compounds 

in an adult-like way.  

The advantage of this analysis is that variation in the preservation pattern of compounds 

can be explained by the internal prosodic organization of words. If the prosodic word is limited 

to a single foot, each constituent satisfies the size restriction. Children have to choose one foot, 

and, in fact, they do. Noortje maintains the foot from the second constituent. Tirza, by contrast, 

maintains the constituent ‘that is known to her’ (Fikkert 2001: 74); a fact that particularly clearly 

indicates the decomposition of compounds into smaller lexical and prosodic units. Moreover, 

decomposition and truncation take place even if the morpheme boundary contains 
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phonotactically legal phoneme sequences (e.g., dieren-tuin ‘zoo’ > [tøyn], zee-hond ‘seal’ > 

[se˘], hobbel-paard ‘rocking horse’ > [pAnt], glij-baan ‘slide’> [XEi] all contain phonotactically 

legal consonant clusters).  

Alternatively, one might propose that (some) children do not recognize the different 

prosodic organization of simplex words and compounds. For example, the two children studied 

by Wijnen, Krijkhaar and den Os (1994:71-75) consistently preserve the target main- and 

secondary-stressed syllables from the target words, independently of their respective prosodic 

complexities. However, as stated above, the study presents a very small number of 

compounds, so that it is difficult to detect variation between simplex words and compounds in 

the data. Therefore, the study is inconclusive with respect to the question of whether there are 

children who do not distinguish between simplex words and compounds. 

Some examples from Lewis, Antone and Johnson (1999) and Fikkert (2001) indicate that 

children do not consistently distinguish simplex words and compounds. In particular, this seems 

to hold for bisyllabic compounds. As Fikkert (2001) states, the stress pattern alone does not 

provide robust information for children to distinguish simplex words from compounds. 

Therefore, children must focus on additional cues such as boundary phonotactics and syllable 

complexity in order to make this distinction. It remains a topic for further research to find out 

which cues are more easily accessible, and if some cues are more important than others.  

In sum, a number of empirical observations made by Fikkert (2001) support the view that 

(the Dutch) children distinguish simplex words from compounds by means of their phonological 

structure. First, Fikkert reports that truncation is generally rare in compounds, but widespread in 

simplex words. Second, compounds emerge as bipedal forms at a time when simplex words 

are still limited to a single foot. Third, compounds vary with respect to the content of 

preservation – in contrast to simplex words, where the rightmost stressed foot is usually 

preserved. As I will show later in this thesis, in these respects, the production pattern of simplex 

words and compounds is largely consistent in child German and child Dutch. I argue that the 

production pattern of the simplex words and compounds can be accounted for if simplex words 

are represented in a different way than compounds, and that constraint-based approaches best 

account for the production data. 

In order to present the theoretical background for the analysis of prosodic development 

in Section 6, I outline the basic assumptions on learnability and phonological development in an 

optimality theoretic framework below. 
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3.5 Learning optimality-theoretic grammars 

3.5.1 The continuity hypothesis 

Jakobson (1948/1968) was among the first researchers to propose universal similarities 

between child language, language impairment and language change. He does not assume a 

close relation between the phonological pattern of babbling and early words (discontinuity 

hypothesis). In contrast, more recent investigation has provided evidence for a continuity 

between  babbling and first words. For example, babbling and the early words contain the same 

sound inventories and syllable structures (Leopold 1953/1971, Oller, Wieman, Doyle, and Ross 

1975, Vihman, Kay, de Boysson-Bardies, Durand, and Sundberg 1994, Kent and Miolo 1995). 

These findings are important because they demonstrate a successive adaption to the target 

language beginning from the early vocalizations. 

In generative approaches, continuity is also postulated with respect to the grammatical 

and cognitive pre-requisites of language acquisition (continuity assumption, Pinker 1984). In its 

strong formulation, the continuity assumption states that child and adult language refer to the 

same set of linguistic units and constraints, and that these units and constraints are inborn in 

humans. Several studies on prosodic development have provided evidence consistent with a 

strong interpretation of the continuity assumption (cf., Gnanadesikan 1995, Pater 1997, Ota 

2001, 2003, Rose 2000). 

In its weaker interpretation, the continuity hypothesis permits maturation of linguistic 

principles and mechanisms (maturational hypothesis, Borer and Wexler 1987). With respect to 

prosodic development, Demuth (1995a, 1996a) discusses (and rejects) the possibility that 

children initially have restricted access to the prosodic hierarchy. However, it has been 

suggested recently that children pose child-specific constraints (Fikkert, Levelt and van de 

Weijer, submitted) or child-specific domains of constraint application (Pater and Werle 2001 for 

consonant harmony).  

The analysis presented in this study refers to prosodic units and constraints well-

established in adult language. No additional assumptions about children’s grammars are 

required.  
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3.5.2 The initial state of the grammar 

It is a common observation that children’s early words are largely unmarked with respect to 

their phonological organization, and that the amount of markedness increases during the 

course of development. Based on this very general finding, researchers assume that 

markedness constraints outrank faithfulness constraints at the initial state (Gnanadesikan 1995, 

Demuth 1995a, 1996a, Levelt 1995, Smolensky 1996, Pater 1997, Pater and Paradis 1996, 

Levelt and van de Vijver 1998/2004, Ota 2001, 2003, Rose 2000, Adam 2002, Davidson, 

Smolensky, and Jusczyk 2004, Hayes 2004, Prince and Tesar 2004).  

Analyses of the acquisition of word-prosodic structure also employ alignment 

constraints. Alignment constraints and markedness constraints are often referred to as 

structural constraints. Both determine the prosodic well-formedness of children’s early words. At 

the initial state, structural constraints outrank faithfulness constraints (cf., Pater and Paradis 

1996, Pater 1997, see also Kehoe 1999/2000: 61 for a brief discussion). 

Other proposals state that, at the initial state, all constraints are unranked with respect to 

each other (Tesar and Smolensky 1993), or that any initial ranking is possible (Gradual 

Learning Algorithm, Boersma 1997, 1998, Boersma and Hayes 2001), or that faithfulness 

outranks markedness constraints (Hale and Reiss 1998). If there is no initial ranking (cf., Tesar 

and Smolensky 1993, also possible in Boersma’s Gradual Learning Algorithm), a great 

variability is predicted, which is not supported by empirical findings (cf., Bernhardt and 

Stemberger 1998, Adam 2002). Also, an initial grammar where faithfulness constraints outrank 

markedness constraints (Hale and Reiss 1998a,b) is problematic because phonological 

development then essentially relies on the presence of a lexicon. However, at the time children 

build up their lexical representations they already have acquired a large part of their 

phonological knowledge. This suggests that the lexicon cannot represent the initial basis for 

deriving a phonological grammar.  

 

3.5.3 Development as re-ranking 

In optimality-theoretic approaches, language development means re-ranking of constraints. The 

task of the learner is to change the initial ranking in such a way that faithfulness constraints 

ultimately dominate markedness constraints. 

Learning algorithms differ with respect to the direction of re-ranking. Some assume 

constraint demotion only (constraint demotion algorithm, Tesar and Smolensky 1993, 1998, 
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2000). If markedness outranks faithfulness at the initial state (Smolensky 1996, see also 

Davidson, Smolensky and Jusczyk 2004) markedness constraints must be demoted. Due to its 

clear predictions on the course of re-ranking, the constraint demotion algorithm has received 

ample application in empirical studies of phonological development (Rose 2000, Adam 2002, 

Kehoe 1999/2000). I adopted it in this thesis as well.  

Some analyses also allowed constraint promotion (cf., Gnanadesikan 1995, Demuth 1996b). 

Bernhardt and Stemberger (1998:258-263) refer to regression phases arguing that re-ranking 

most of all means promotion of faithfulness. In their model, constraint demotion plays a minor 

role.  

Re-ranking in both directions is possible also in the gradual learning algorithm (Boersma 

1997, 1998), which explains variation in adult and child language. It has successfully been 

tested with empirical data (cf., Boersma and Hayes 2001, Boersma and Levelt 2000, Curtin and 

Zuraw 2002). 

The OT-analysis adopts the more restrictive constraint demotion algorithm. I emphasize 

that a less restrictive algorithm would account for the German data as well, but that it allows 

more intermediate stages than the constraint demotion algorithm.  

 

3.5.4 The representation of the input 

The precise nature of children’s input representations is not directly accessible to linguistic 

research. A position taken since the 70s is that children’s early representations are very similar 

to that of adults. That is, children’s input representations consist of the adult string of sounds 

(cf., Smith 1973, Macken 1980, Curtin 2001, see also Menn 1980 for an overview).18  

As Rose (2000:93) points out, there is a gap in research with respect to the question 

whether children’s input representations are also completely prosodified. Complete 

prosodification is assumed in several analyses of child speech - given the essential role the 

input structure plays for children’s outcome (Gnanadesikan 1995, Demuth 1996b, Rose 2000, 

Kehoe 1999/2000, Ota 2001, 2003).19 Fikkert (2001:70), by contrast, argues that children do not 

completely parse the melodic content of the (simplex) target word at Stage 1.  

                                                   

18 It is a matter of debate whether there is featural underspecification in child language, and the evidence is 

controversial. See Rose (2000:92) for a discussion. 
19 See also Demuth (1996b:119) for concerns regarding a prosodification of the input representation. 
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In this thesis, I adopt the position that the output candidates are generated from an adult-like 

melodic and prosodic input representation. I assume that children perceive the segmental 

content and the prosodic prominence of stressed syllables (or vowels) from the adult output (cf., 

Echols and Newport 1992, Echols 1996, Lewis, Antone and Johnson 1999, Kehoe 1999/2000). 

Thus, children are not only able to store the position of the main-stressed syllable. They also 

perceive and store the syllabification of the adult surface form. Consequently, they can parse 

these syllables into feet and feet into prosodic words. This is possible because children have 

access to universal principles of prosodic organization. The children take the presence of 

stressed syllables as an indication for the edges of feet, and the prominence relations within the 

morphological word as a cue to the internal organization into feet and prosodic words. In doing 

so, children parse simplex words and compounds in an adult-like fashion. This is consistent 

with Lexicon Optimization, a strategy ensuring maximal equivalence between input and output 

form (Prince and Smolensky 1993). Even if there are hypothetical inputs leading to the same 

outputs under a given ranking, the strategy of Lexicon Optimization predicts a lower number of 

violations of faithfulness constraints. Hence, in absence of evidence against that view, it is 

assumed that input and output are fully prosodified. 

The proposal that children prosodify compounds as recursive prosodic words is a strong 

claim that should be a subject of further empirical testing. As I have argued above, the input 

provides a number of phonological cues (e.g., stress pattern, phonotactics, vocalic behaviour) 

allowing children to detect the internal prosodic and morphological word boundary in 

compounds. Therefore, it is reasonable to assume this distinction. This thesis adopts the 

following positions from the literature: 

 

• Child grammar is composed of universally motivated constraints, i.e., there is a strong 

continuity of child and adult language. 

• At the initial state, markedness constraints outrank faithfulness constraints. 

• There is only constraint demotion, not constraint promotion. 

• The candidate set is generated on the basis of fully prosodified adult-like inputs. 

 

These assumptions are important for the analyses later in this thesis. 
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4 Methodology 

4.1 Introduction 

The present study analyzes spontaneous productions and imitations of four children acquiring 

German. The children are typically-developing monolinguals growing up at Osnabrück 

(Northern Germany).  

This section describes the data collection and preparation procedures. It consists of two 

major parts. The first one, section 4.2, provides information about the data collection and the 

compilation of the corpus (4.2.1), the transcription (4.2.2), the data checking (4.2.3) and the 

coding procedure (4.2.4). The second part, section 4.3, describes how the prosodic word 

structure was coded in the child data. This includes the coding of word-prosodic properties 

(4.3.1), of stress patterns (4.3.2) and of word-prosodic structure of simplex words and 

compounds (4.3.3). The section also illustrates how variation in the input forms is regarded 

(4.3.4). Finally, section 4.3.5 describes methodological problems arising particularly with 

respect to truncated compounds and how these problems are treated prior to the analysis.  

 

4.2 The Osnabrück-Corpus 

4.2.1 Participants 

The parents and children of the study were recruited with the support of a local family 

initiative.20 The recruitment took place several months before the children started to produce 

their first words.  

Three girls and three boys were initially selected to participate in the study. Two of the 

three boys showed a very slow increase of their productive vocabularies, such that the 

recordings with them were cancelled in May 2003. These two boys produced less than 10 word 

types at 20 months of age so that they were at risk of becoming late talkers. Due to their 

                                                   

20 Thanks to the Katholische Familienbildungsstätte (FaBi) in Osnabück for permitting me to contact the 

parents. 
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elimination, the study ended up with four children, three girls and one boy. The profiles of these 

four children are provided in Table 4-1. The names of the children are pseudonyms. The 

recorded periods are given in year;month.day. 

 

Table 4-1. Profiles of the individual participants 

Child Sex Siblings Recorded period in 

months 

Age range of 

recording 

Number of 

Recordings21 

Sandra F No 9 1;02.10 - 1;11.022 23 

Eleonora F No 10 1;0.07 – 1;10.25 30 

Nele F No 12 1;01.22 - 2;0.19 22 

Wiglaf M No 11 1;03.21 - 2;01.21 24 

 

All four children are firstborns without siblings, being raised in monolingual German middle-

class environments. Their parents either have a university degree or some other kind of 

professional training. During the recording time, the children were day-cared at home by their 

mothers. Apart from occasional colds, none of the children suffer from health problems or 

hearing impairments or have deficits in cognitive and motor development. Also, there were no 

complications during pregnancy and childbirth.  

 

4.2.2 Data collection 

Regular recordings started as soon as the parents identified the first meaningful words in the 

speech of their children. Sandra, Eleonora, and Nele produced their first words in September 

2002; Wiglaf in October 2002. The recordings took place over a period of 9 - 12 months at the 

children’s homes in presence of a parent (mostly the mothers) and the author.  

During the earliest phase when the number of word productions increased very slowly, 

bi-weekly speech samples were taken for 45 - 60 minutes. As soon as the parents reported a 

rapid increase of the productive vocabulary (‘vocabulary explosion’), weekly recordings took 

                                                   

21 These are the number of recordings including meaningful speech. 
22  Sandra’s recording period had to stop at age 1;11.0 because the family moved away. 
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place for 30 - 40 minutes.23 The mean recording period is 10 months and 6 days; the mean 

number of recordings containing meaningful speech is 25 per child.  

The speech samples were taken as audio recordings using a SONY TCD-D8 DAT-recorder and 

a SONY ECM-MS957 microphone. The microphone was placed in front of the child and 

adopted to the child’s position if she or he moved through the room. In order to keep 

background noises as minimal as possible, the caretakers were asked to remove crackling or 

other noisy toys before starting the session. 

The children were observed during natural interaction with their caretaker(s) and the 

author, while looking at picture books or playing with toys. As far as possible, the data represent 

spontaneous productions. The setting was controlled to some degree because, in order to elicit 

tri- and quadrisyllabic words, five plastic animals were introduced into the spontaneous 

interaction: Papagei ‘parrot’ [«papa»gaÉI], Krokodil ‘crocodile’ [«k“oko»di˘l], Elefant ‘elephant’ 

[«ele»fant], Kamel ‘camel’ [ka»me˘l], and Giraffe ‘giraffe’ [gi»“af´]. Occasionally, the attention of 

the child was shifted to other objects to elicit longer object names. If the child was not willing to 

speak, she or he was asked to repeat particular target words from time to time but imitations did 

not follow a fixed criterion.  

In natural interaction, parents usually pick up children’s word productions and extend 

(‘Yes, this is a X.’) or expand them (‘Yes, a green X.’). Such parental behaviour allows for the 

identification of a word and for separating it from babbling sequences.  

 

4.2.3 Data transcription 

The recordings were digitalized using Cool Edit/Adobe Audition software at a sampling rate of 

44100 in 16bit stereo mode. The sound files of the children’s utterances were edited in two 

different ways: To retain contextual information, the children’s utterances were marked by a cue 

within the long sound file. For an easier handling of the sound data (e.g. for phonetic analysis), 

the children’s utterances were also copied and saved as short sound files.  

                                                   

23 I detected the onset of the vocabulary explosion by a list of the productive vocabulary the parents provided. 

The criterion was simple: Prior to the vocabulary explosion, it was no problem for the parents to draw up the 

word list. After the beginning of the vocabulary explosion, they felt unable to write down every word type their 

child produced.  
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The transcriptions comprise every word identified via parental repetition or direct confirmation 

(see section 3.2. above), except deictic da ‘there’. Productions with speech overlaps or minor 

distortions were also regarded as long as the phonetic form could be identified. 

The children’s utterances were transcribed by the author in a narrow phonetic 

transcription according to IPA (1993/1996); the adult speech was disregarded. Children’s sound 

inventory differed from that of Standard German: For example, at the early stage of word 

production, the children often realized target labiodental fricatives /f/ and /v/ as bilabial fricatives 

/∏/ and /B/ or approximant /V/. Further phenomena transcribed in the data are phonetically long 

consonants (geminates), aspiration of plosives, and lateral and nasal release of plosives. 

Vowels often had a centralized variant, and were sometimes nasalized. 

At the prosodic level, the transcriptions encode main and secondary prominence and 

vowel length. It is rather prominence than stress that has been transcribed because once 

children entered into the multiword stage, sentence and word level stress are difficult to 

distinguish from each other on a merely perceptual level. Therefore, first-level prominence (i.e. 

main stress) was assigned to the most prominent syllable(s) of an utterance and second-level 

prominence (secondary stress) to syllables that were not main-stressed but still more prominent 

than surrounding weak ones.  

In adult German, an intervocalic consonant is ambisyllabic if the first vowel is 

phonologically short but appears in a stressed position. Ambisyllabic consonants are marked in 

the transcriptions by a short underline at the bottom of the respective consonant, e.g. Hammer 

/�ham�� / ‘hammer’. It is important to keep in mind that the underline denotes ambisyllabicity in 

the transcriptions (which has no diacritic symbol in IPA), not retraction.  

 

4.2.4 Data checking 

A sample of 1,086 utterances (12.6%) was checked for stress placement and syllable number 

by a second transcriber. The selected utterances all contain words comprising more material 

than a single foot in the adult form. The agreement was 92.4%. 
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4.2.5 Data coding 

The recorded period comprises utterances produced at the single word and the multiword 

stage. Even during the early recording sessions, the children self-repeated their words, raising 

the problem of whether these word sequences should be broken into separate utterances or 

not. Sequences of words such as Papa # Papa [»pHapa  »papa] ‘daddy # daddy’ (Nele, 1;01.22) 

occur in children’s self-repetitions, but also in self-corrections such as das da hin [reset]# hin 

[tas»ta˘hIt # hIn] ‘this there [reset] # there’ (Nele, 1;09.16), or in intonationally coherent 

multiword utterances. Multiword utterances sometimes contain even more than one proposition, 

such as das da Kind nackig (Bauch-)nabel [»dasta«kInt«nati»na˘bi]  ‘there child naked bellybutton 

(Nele, 1;10.14). Altogether, the corpus contains 5,550 single word utterances, 88 self-

repetitions, and 2,971 multiword utterances.  

I did not break down the word sequences into separate utterances because these data 

were not intended to be subjects of lexical or syntactic computation.24 Moreover, the word 

sequences probably retain information on larger intonational units. Thus, the corpus allows for 

an investigation of the acquisition of larger prosodic units (cf., Gut 2000, Behrens and Gut 2005, 

Grimm 2006). I broke down sequences of words into minor utterances only if a) children’s 

productions belonged to different conversational turns, and if b) the pause between the lexical 

items exceeded an arbitrary duration of 5 seconds. The proportion of single word utterances, 

self-repetitions, and word combinations is depicted in Table 4-2 for each child.25 ‘SWU’ denotes 

single word utterances, ‘REP’ self-repetitions, and ‘MWU’ multiword utterances. 

  

                                                   

24 Given that children occasionally repeat a lexical item 10 times or more the coding in the present study 

results in an unnaturally high MLU. 
25 The token calculation includes lexical words of adult German, i.e. content words and function words that 

appear in isolation in adult speech. Compounds and split particle verbs are counted as single lexical words.  
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Table 4-2. Overview of the number of utterances and words in the database 

Child SWU REP MWU Sum utterances Sum words 

Eleonora 1,552 67 352 1,971 2,994 

Nele 1,135 6 1,104 2,245 4,607 

Sandra 1,269 12 407 1,688 3,048 

Wiglaf 1,594 3 1,108 2,706 4,889 

Total 5,550 88 2,971 8,610 15,538 

 

The utterances are coded for the following general information: Name of the child, age of the 

child, utterance number, number of utterance within the recording session, child’s production in 

phonetic form, adult target in orthographic form, adult target in phonetic form, spontaneous 

production or repetition of an adult form (henceforth called imitation).  

The phonetic form of the German target words was extracted automatically from the machine-

readable dictionary HADI-BOMP, a SAMPA-coded version of BOMP (Bonn Machine-Readable 

Pronunciation Dictionary, Portele, Krämer and Stock 1995; see also http://www.ikp.uni-

bonn.de/dt/forsch/phonetik/bomp/ for more information about BOMP).26  

Utterances were regarded as imitated if there were less than two conversational turns 

between the adult model and the child’s production. Children’s productions counted as 

imitations of the adult model if the child’s production was fully included in the adult utterance 

produced before. This means that if the child selected one or more words from the parental 

turn, the child’s production was coded as an imitated utterance. If the child added a new word, 

the utterance was coded as a spontaneous production. Self-repetitions were regarded as 

imitations if the first word occurred in the adult speech before, regardless of the number of 

repetitions. 

 

                                                   

26 I am particularly grateful to Stefan Breuer for automatically transcribing words not included in BOMP, and to 

Marko Sonntag for the automatic extraction and composition of the adult target forms.  
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4.3 The data of the present study 

4.3.1 Data selection and annotation 

Children’s attempts to produce multisyllabic words (i.e., words containing more syllables than 

can be parsed into a single foot) were semi-automatically extracted from the corpus (total rate: 

1,714 target words; 1,206 simplex words, 121 pseudo-compounds and 391 compounds. Table 

4-3 illustrates the distribution of simplex words, pseudo-compounds and compounds in the 

database, given in absolute numbers and percentages. 

 

Table 4-3. Distribution of simplex words, pseudo-compounds and compounds in the database 

in absolute numbers and percentages 

Child Simplex words Pseudo-compounds Compounds Sum 

Eleonora 410 (81.0%) 45 (8.9%) 51 (10.1%) 506 (100%) 

Nele 311 (70.5%) 14 (3.2%) 116 (26.3%) 441 (100%) 

Sandra 187 (55.3%) 31 (9.2%) 120 (35.5%) 338 (100%) 

Wiglaf 298 (69.5%) 31 (7.2%) 100 (23.3%) 429 (100%) 

Total 1,206 (70.4%) 121 (7.1%) 387 (22.5%) 1,714 (100%) 

 

Based on these words, a token list was created and annotated for the morphological structure 

of the target word (i.e. simplex word, compound, pseudo-compound), the target number of 

syllables and the stress pattern. The children’s productions were re-described for their actual 

word stress because the corpus transcription provides only utterance prominence, not word 

stress. Then, the child tokens were labelled manually for the following characteristics: number 

of syllables, whether they deviate from the adult target in syllable number or stress pattern 

(correct vs. incorrect), and the position of the token in multiword utterances or self-repetitions 

(initial vs. non-initial).  

Incorrect realizations were coded for the presence of syllable and foot truncations, 

addition or deletion of secondary stress, stress shifts, level stress, and epentheses. Importantly, 

children’s productions were regarded as correct realizations if they agreed to the target word 

with respect to the number of syllables and stress pattern, and as incorrect if they deviated from 

the adult form at least in one of the two characteristics. Changes of the syllable-internal 
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structure (e.g. cluster reduction, coda deletion, vowel shortening or lengthening) were 

disregarded. 

4.3.2 Determining the stress pattern 

The stress pattern is coded according to strong-weak (SW) relations. In the adult and child 

forms, ‘S’ denotes a main-stressed; ‘s’ a secondary stressed and ‘W’ a weak syllable. For the 

adult words, the SW structure has been determined according to the stress patterns of 

Standard German. The morpheme boundary in compounds is indicated by a hyphen (‘-’), 

syllable boundaries by a dot (.). 

In children’s productions, main or secondary stress is determined on the basis of their 

perceived prominence. The most prominent syllable of the word was categorized as main-

stressed; syllables which are less prominent than main-stressed ones are coded as secondary 

stressed. Note that words can also appear with two main stresses in child speech (level stress). 

Every other syllable was classified as unstressed (weak). 

No systematic acoustic analyses have been performed to evaluate the presence (or 

absence) of main or secondary stress in the child data. To date, it is not clear which acoustic 

parameters provide the most reliable cues for word stress in child German (e.g., Gies 2001, 

Lintfert and Schneider 2006, Lintfert and Vollmer 2007, Lintfert 2009). Lintfert and Schneider 

observed individual preferences in the use of the parameters in children up to 18 months of 

age. The children vary with regard to the use of the acoustic parameters. This explains why 

intensity was the most consistent cue to main stress in the data of Lintfert (2009), but not in the 

data of Gies (2001). 

Figure 4-1 exemplifies a target word transcribed as level-stressed (8a) and as bearing 

target-like stress (b). There are clear differences in the values for F0 and intensity on the 

stressed and unstressed syllables. The figure represents two instances of the target word 

Papagei ‘parrot’ produced by Sandra at age 1;8.14 and 1;8.31. 
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(a)      (b) 

         

 

 

(Sandra, 1;8.14)    (Sandra, 1;8.31) 

Figure 4-1. The target word «Papa»gei ‘parrot’ produced with level stress (a) and target-like with 

ultimate main stress (b). 

4.3.3 Determining the prosodic structure of simplex words and compounds 

In determining the word-prosodic organization, I follow the assumption that a stressed syllable 

marks the left edge of a foot in German (cf., Féry 1995, Hayes 1995). Feet can be monosyllabic 

or bisyllabic: In the first case, the foot is constructed on a single stressed syllable (S), in the 

second case on a stressed syllable followed by an unstressed one (SW).  

I propose that the foot inventory of German children contains only trochees. Therefore, if 

a strong syllable is surrounded by two weak syllables (WSW), I assume that the children parse 

a trochee and leave the initial syllable unfooted. For example, WSW words such as Giraffe 

‘giraffe’ are parsed gi(»raffe)F not *(gi»raf)F e. Pre-tonic weak syllables remain unfooted also in 

WS words (e.g., Ka(»me)]F ‘camel’).  If a simplex word contains sequences of two post-tonic 

weak syllables, the second weak syllable remains unfooted because it cannot create a foot 

(e.g., SWW in (Kängu)F ru ‘cangaroo’, sWWSW in («Loko)Fmo(»tive)F ‘,locomotive’). 27 Pseudo-

compounds are described with two stresses and count as bipedal in the target form (e.g., SWs 

                                                   

27 In adult language, the syllables cannot create a foot because they are light. They can neither form the head 

of a foot nor can they be assigned to a complement position of a foot. 

»Pa    pa              »gei «Pa    pa  »gei    
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in (Tele)F(fon)F ‘telephone’, (Mikro)F(fon)F ‚microphone‘, (Benja)F(min)F (proper name), 

(Jona)F(than)F (proper name) and SsW in (Heu)F(schrecke)F ‘grasshopper’, (Ei)F(dechse)F 

‘lizzard’, (A)F(meise)F ‘ant’).  

The analysis investigated if the target words and children’s productions correspond to a 

single trochaic foot, to two feet and if they contain unfooted syllables. Monosyllabic (S) or 

bisyllabic trochees (SW) were labelled ‘single foot’. Productions containing two stressed 

syllables, each of them potentially followed by a weak syllable (i.e., sS, sWS, SWsW, Ss, SS, 

etc.), were labelled ‘two feet’. I follow the common view that feet contain exactly one head (cf., 

Hayes 1995 for adult language, Fikkert 1994 for child language). Therefore, two stressed 

syllables cannot belong to the same foot. Productions containing syllables that are not parsed 

into trochaic feet were labelled ‘unfooted’ (such as WS, SWW, WSW). These productions also 

contain footed structure but they do not correspond exactly to a monopedal, or a bipedal form. 

 

Table 4-4. Overview of the different prosodic structure of simplex data in the database 

Syllables Target shape Examples Types/Tokens 
Type-Token-

Ratio 

2 WS 
Ka»mel ‘camel’,  

Del»fin ‘dolphin’ 
21/349 0.060 

3 sWS 
«Papa»gei ‘parrot’,  

«Ele»fant ‘elephant’ 
9/384 0.023 

3 WSW 
Gi»raffe ‘giraffe’,  

Ba»nane ‘banana’ 
31/313 0.099 

3 SWW 
»Paprika ‘pepper’,  

»Känguru ‚cangaroo‘ 
7 /77 0.091 

4 sWSW 
«Manda»rine ‘tangerine’, 

«Marme»lade ‘jam’ 
11/64 0.172 

5 sWWSW «Lokomo»tive ‘locomotive’ 1/19 0.053 

Sum 80/1207 0.066 

 

Table 4-4 depicts the target prosodic shapes of simplex words occurring in the database. The 

numbers in the last column indicate the rate of different types and tokens in the child database. 
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A complete list of simplex word types included in the study and their prosodification is provided 

in Appendix A. 

The overall type-token ratio of simplex words is 0.066, which is relatively low. This 

implies that the children use few different word types relatively often. There is some amount of 

variation, ranging from the very low type-token ratio of 0.023 in sWS words to 0.172 in sWSW 

words.  

The prosodic shapes listed in Table 4-4 above include different syllable shapes: The WS 

group contains words with a heavy penultimate syllable (e.g., Bal»kon ‘balcony’, Del»fin ‘dolphin’) 

and a light penultimate syllable (e.g. Ka»mel ‘camel’, Pa»pier ‘paper’, Sa»lat ‘salad’). Likewise, 

the WSW group includes words with heavy antepenultimate syllables (Trom»pete ‘trumpet’, 

Gir»lande ‘galand’, Kohl»rabi ‘kohlrabi’) and light antepenultimate syllables (Gi»raffe ‘giraffe’, 

Ba»nane ‘banana’, To»mate ‘tomato’). The group of SWW words only contains words with light 

syllables (»Känguru ’cangaroo’, »Brokkoli ‘broccoli’, »Radio ‘radio’).  

 

Pseudo-compounds are analyzed as a category of its own. In the analysis, I assume two 

classes of pseudo-compounds. An overview is presented in Table 4-5. 

 

Table 4-5. Overview of the different prosodic structure of pseudo-compounds  

Syllables 
Target 

shape 
Example Types/Tokens Type-Token-Ratio 

3 SsW 
»A«meise ‘ant’,  

»Ei«dechse ‘lizzard’ 
3/39 0.077 

3 SWs 
»Tele«fon ‘telephone’, 

»Jona«than (proper name) 
7/75 0.093 

Sum 10/121 0.083 

 

Pseudo-compounds display a type-token ratio of 0.083, thereby showing a larger range of types 

in SWs targets (0.093) as compared to SsW forms (0.077).  

Table 4-6 illustrates different prosodic shapes of the compounds in the database. Note that the 

study focuses on the prosodic pattern of the early compounds and does not consider semantic 

transparancy. The analysis also disregarded morphological properties such as the word classes 



             62 

 

 

of the constituents (although noun + noun compounds predominated), or the presence of linking 

morphemes such as the stem-final consonant –n in Schokoladen-eis ‘chocolate ice-cream’, 

Tomaten-soße ‘tomato sauce’, Kassetten-recorder ‘tape recorder’. The derivational affix riesen- 

(e.g., Riesen-rad ‘giant wheel’), and ur- (e.g. Ur-oma ‘great grandmother’) were included in the 

analysis because they have corresponding free morphemes and because they form a prosodic 

word of their own (Raffelsiefen 2000).  

The children exclusively produced prosodically left-headed compounds, although the 

German vocabulary contains compounds with main stress on the final constituent as well, such 

as «Oster-»sonntag, ‘easter sunday’. Appendix A provides a list of the compound types in the 

database. Though there is a wider range of target prosodic shapes in compounds than in 

simplex words, compounds with monopedal constituents predominate. Additionally, the majority 

of compounds in the database comprises two constituents. Very few compounds contain three 

constituents such as »Fisch-öl-«kapsel ‘fish+oil+capsule’, and »Fahr-rad-«helm ‘cycle helmet’. 

Tripartide compounds are subsumed in the category ‘other’ as there are too few types and 

tokens to draw conclusions. The analysis includes bipartide, left-headed compounds with 

monopedal or longer constituents.   

There is a higher overall type-token-ratio in ‘real’ compounds (0.372) compared to 

simplex words (0.066) and pseudo-compounds (0.083), with considerable variation between the 

different prosodic shapes. This suggests that the compound vocabulary is more differentiated 

than that of simplex words. 
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Table 4-6. Overview of the different prosodic organization in the compounds 

Syll Target shape Example Types/ Tokens Type-Token-Ratio 

3 SW-s 
»Oster-«ei ‘ easter egg’,  

»Riesen-«rad ‘giant wheel’ 
40/99 0.404 

3 S-sW 
»Müll-«eimer ‘refuse bin’ , 

»Sand-«kasten ‘sand pit 
46/106 0.434 

3 S-Ws 
»Luft-ba«llon ‘balloon’,  

»Reiß-ver«schluss ‚zip’ 
2/17 0.118 

4 SW-sW 
»Gummi-«bärchen ‘jelly bear’,  

»Puppen-«wagen ‘doll’s pram’ 
39/108 0.361 

4 WSW-s Ko»ala-«bär ‘coala’ 1/13 0.077 

4 S-WsW »Kehr-ma«schine ‘ road sweeper’ 2/4 0.5 

5 sWS-sW «Poli»zei-«auto ‘police car’ 1/1 1 

5 sWsW-s 
«Schoko»laden-«eis ‘chocolate 

ice-cream’ 
1/1 1 

5 WSW-sW 
To»maten-«soße ‘tomato sauce’, 

Jo»hannis-«beeren ‘red currants’ 
2/3 0.667 

6 SW-sWsW 
»Fieber-«thermo«meter ‘clinical 

thermometer’ 
1/17 0.059 

6 WSW-WSW 
Ka»ssetten-re«corder ‘tape 

recorder’ 
1 /2 0.5 

 Other shapes  8/16 0.5 

Sum  144/387 0.372 

 

4.3.4 Variation in the target stress pattern  

The word-prosodic pattern is subject to some variation in adult German speech. Several 

pseudo-compounds such as Mikrofon  ‘microphone’, Telefon ‘telephone’, or Pelikan ‘pelican’ 

have stress variants showing either initial »Mikro«fon, »Tele«fon, »Peli«kan or final main stress 
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«Mikro»fon, «Tele»fon, «Peli»kan (see Wiese 1996:278 for more examples). In the analysis, both 

variants are counted as correct variants.  

Variation also occurs with respect to the number of syllables. The suffix –en (occurring in 

plural forms and as a linking morpheme in compounds) often undergoes place assimilation with 

the stem-final consonant. If the stem ends in a nasal consonant, the vowel is often not realized 

and the suffix-final consonant assimilates to the stem-final consonant (e.g., Blumen ‘flowers’ 

(pl.) > Blum). For example, the first constituent of the target word Blumen-kohl ‘cauliflower’ 

/�blu�m�n!ko�l/ might appear as a disyllabic SW form /�blu�m�n/ if unreduced, or /�blu�mm"/ if 

assimilated. The time slot of the nasal affix can also be deleted, resulting in the monosyllabic 

form /blu�m/ (Kohler 1995: 210-211). In the data coding such assimilatory processes are 

considered as regular variants to the standard SW patterns, not as syllable truncations. 

The children also produced plural forms. The analysis combines singular and plural 

forms if the plural form does not change the rhythmic pattern, i.e., »A.«mei.se vs. »A.«mei.se-n 

‘ant’, Kar.»toffel vs. Kar.»toffel-n ‘potato’, To.»ma.te vs. To.»ma.te-n ‘tomato’. Singular and plural 

forms are counted as different types if there were changes in the syllable number, e.g., 

«E.le.»fant vs. «E.le.»fan.t-en ‘elephant’, Del.»fin vs.  Del.»fi.n-e ‘dolphin’. Note that nasal 

assimilation in plural formation not only adds to the singular form but also shortens the derived 

form (such as in Ba.»na.ne vs. Ba.»nan(-en) [ba»na˘n˘] ‘banana’, Ro.»sine vs. Ro»sin(-en) [“o»zi˘n˘] 

‘raisin’, San.»da.le vs. San.»dal-n [zan»da˘ln] ‘sandal’). Therefore, some plural forms are counted 

separately from their singular forms, whereas others are not.  

 

4.3.5 Further methodological issues 

4.3.5.1 Notes on truncation processes in simplex words and compounds 

Truncation in simplex words and compounds differs in one essential point: In simplex words, 

the truncated form can be (relatively) easily associated with an adult target word (e.g., [��a��] with 

/!papa��a��/ Papagei ‘parrot’). The identification of truncated compounds is more complicated if 

the child truncates a complete constituent. For example, if a child produces Tonne [»dçn´] ‘bin’ 

as Wiglaf did at age 1;08.06, how can it be determined if he attempted the simplex form Tonne 

‘bin’ or the compound Müll-tonne ‘refuse bin’?  
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To determine attempted compounds, I analyzed the situational use by the parents. The method 

was as follows: Outputs coded as compounds in the child database were examined regarding 

whether the parents used an underived alternative in the preceding or following two 

conversational turns.  

An example of such a situation is illustrated in (22). Parents and children often interacted 

in recurring routines, e.g. they looked at the same picture books or played with the same toys. 

For example, Nele’s mother often asked to name parts of her body: The arms, the legs, etc. In 

these situations, she also used to asked the child to name Bauch-nabel ‘navel’. The mother 

always extended Nele’s simplex output nabel to the compound Bauch-nabel ‘navel’. Although 

nabel represents an existing lexical word and an adequate response in that situation, I assume 

that Nele’s intake was a compound.  

 

(22) Determining compound productions where the final constituent is preserved 

Mother:   Guck mal, was ist das denn? 

Gloss:   Look, what is this? 

Child:    (Bauch)nabel# (Bauch)nabel 

Gloss:   ‚navel’ # ‚navel’ 

Phonetic form:  [»napa  »napa] 

Mother:   Ja, der Bauch-nabel, ne. 

Gloss:   Yes, the navel, isn’t it? 

(Nele, 1;08.29) 

 

The identification of an attempted compound is straightforward if children preserve the first 

compound constituent because the outcome is not adequate in that situation anyway. For 

example, in the situation illustrated in (23) below, Sandra’s mother talks about Gummi-bärchen 

‘gummi bears’ /»gUmi«bQåC´n/. The mother always uses the compound Gummi-bärchen when 

talking about these sweets. Consider particularly the third turn of the mother when she requests 

Sandra to continue the word. The mother clearly indicates to Sandra that her response is 

incomplete and that she expects Sandra to produce the second constituent bärchen ‘bear’ 

(diminuitive). Sandra, however, repeatedly realizes the first constituent gummi ‘rubber’which is 

situationally inadequate because the can did not contain rubber.  
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(23)  Determining compound productions where the initial constituent is preserved 

Mother:   Guck mal, weißt du, was da [in der Dose] noch drin war? 

Gloss:   Look, do you know what was there [in the can]? 

Child:   Gummi(bärchen) # Gummi(bärchen) 

Gloss:   gummi (bears)# gummi (bears) 

Phonetic form: [»kUmI #  »gUm=̂ ] 

Mother:   Was? # Was war (den)n da drin? 

Gloss:   What?  # What was in there? 

Child:    Gummi(bärchen) 

Gloss:   gummi (bears) 

Phonetic form: [»gUm=̂ ] 

Mother:   Gummi? Weiter? 

Gloss:   Gummi? Further? 

Child:    Gummi-bärchen 

Phonetic form:  [»gUm=̂ «bEC´] 

Gloss:   Gummi bears 

Mother:   Gummi-bärchen. 

Gloss:   gummi bears 

(Sandra, 1;10.19)  

 

Potential compounds are disregarded from the analysis if the parental responses and situations 

were ambiguous, for example, if the parents used a compound together with a non-compound 

alternate.  

 

4.3.5.2 Comparing spontaneous productions and imitations 

The corpus contains spontaneous productions and imitations. Quantitative comparisons are 

given in Table 4-7 below. To find out whether the production mode (spontaneous productions 

vs. imitations) influences the error rate, a Chi-square-Test (Pearson’s χ
2) was performed for 

each child. Note that ‘correctness’ regards the number of syllables and stress pattern, not the 

segmental content of a target word. Outputs corresponding to the adult target in number of 

syllables and stress pattern are labelled ‘correct’, otherwise ‘incorrect’. As the results show, 
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production mode has no significant impact on the error rate. Therefore, spontaneous 

productions and imitations were not further distinguished in the study.28  

 

Table 4-7. Statistical comparison of spontaneous and imitated productions 

Child Correctness Spont. Imitat. Sum Items  Comparison 

Eleonora Correct 64 34 98 506 χ
2(1) = 0.92; p > .1 

Incorrect 245 163 408 

Sum 309 197  

Nele Correct 107 38 145 441 χ
2(1) = 1.26; p > .1 

Incorrect 203 93 296 

Sum 310 131  

Sandra Correct 79 55 134 338 χ
2(1) = 0.54; p > .1 

Incorrect 112 92 204 

Sum 191 147  

 

4.3.5.3 Comparing initial and non-initial position 

The words analyzed in the study were extracted from single word or multiword utterances. 

Prosodic errors might occur more often in initial positions than in non-initial ones, for example, 

because a preceding strong syllable serves as host for unfooted syllables (Lleó and Demuth 

1999, Gerken 1996). Therefore, the distribution of incorrect and correct realizations was 

compared for for initial and non-initial position. Again, correct means that the child form 

corresponds to the adult target in number of syllables and stress pattern. The results show that 

the position does not influence the error rates.29 Only in the data of Eleonora are words in 

utterance-initial positions slightly more prone to errors as compared to non-initial positions (see 

Table 4-8 below). Therefore, the word productions were combined for the positions.  

                                                   

28 A Chi-Square-Test comparing Truncation (truncated, non-truncated) * Production mode (spontaneous, 

imitation) showed the same result. See Appendix B for more details. 
29 Single word utterances are disregarded (N = 923) because there is no non-initial position, and because they 

are characteristic for the earliest stages where children produce many errors.  
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Table 4-8. The statistical comparison of initial and non-initial position 

Child Correct-

ness 

Init Non-init. Sum Items in  

total 

Comparison 

Eleonora Correct 16 42 58 219 χ
2(1) = 3.56; p > .05 

Incorrect 67 94 161 

Sum 83 163  

Nele Correct 28 54 82 240 χ
2(1) = 0.24; p > .5 

incorrect 49 109 158 

Sum 77 163  

Sandra Correct 24 37 61 137 χ
2(1) = 0.88; p > .1 

incorrect 36 40 76 

Sum 60 77  

Wiglaf Correct 18 56 74 195 χ
2(1) = 0.003;  p > .5 

incorrect 29 92 121 

Sum 47 148  

 

  



             69 

 

 

5 Development of simplex words and compounds 

in child German 

5.1 Introduction 

This section analyses the developmental pattern of trisyllabic simplex words and compounds in 

child German. I suggest four stages of development. Contrasting simplex sWS words with SW-s 

and S-sW compounds, I argue that the children know the morphological and prosodic 

complexity of simplex words and compounds. Due to the different prosodic representation, 

developmental stages are not uniformly visible in different target shapes.  

The analysis begins with the empirical observation that the trisyllabic simplex words and 

compounds are truncated to a single foot at Stage 1. At Stage 2, compounds, but not simplex 

words survive with two prosodic words, each comprising a single foot. At Stage 3, the children 

permit bipedal simplex words and bipedal compound constituents. The analysis predicts that 

unfooted syllables emerge at Stage 4.  

In the optimality-theoretic analysis, I demonstrate that the developmental pattern can be 

explained by the re-ranking of the same set of constraints. The analysis is based on the 

assumption that the children parse compounds into recursive prosodic words. For the course of 

re-ranking, it is presumed that structural constraints successively become outranked by 

faithfulness constraints (cf., Gnanadesikan 1995, Demuth 1995, 1996b, Smolensky 1996). 

Furthermore, according to the constraint demotion algorithm (Tesar and Smolensky 1993, 

1996), there is only constraint demotion.  

The section is organized as follows: Subsection 5.2 describes the developmental pattern 

of trisyllabic sWS words. The development of trisyllabic SW-s and S-sW compounds follows 

thereafter in subsection 5.3. I rely mainly on the data of Wiglaf and Nele.  Subsection 5.4 

introduces the constraint set used in the analysis. The following subsection 5.5 provides a 

formal analysis of the developmental stages for the trisyllabic words under consideration. 

Finally, subsection 5.6 gives a summary of the analysis.  
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5.2 Trisyllabic simplex words with final main stress 

Consistent with previous analysis of child German (cf. Lleó and Demuth 1999, Lleó 2001), the 

children of this study invariably truncate multisyllabic words to a single foot. From target sWS 

words, the children always select the main-stressed foot and truncate the initial one. The 

following realizations of sWS-targets from Wiglaf illustrate that the pattern is highly systematic. 

 

(24)  Stage 1, truncation of sWS words to S in Wiglaf’s data 

 Target Gloss Phonetic form  Child form Age 

 Elefant ‘elephant’ /!�el��fant/ [mant&] 1;08.13 

    [fant&], [van], [fan�] 1;09.02 

    [vant&], [fant] 1;09.09 

    [van�], [fant] 1;09.19 

    [fan] 1;10.13 

 Krokodil ‘crocodile’ /!k�oko�di�l/ [��)�jl]" 1;07.25 

    [t+j�] 1;08.13 

 Papagei ‘parrot’ /!papa��a��/ [ma��], [ma��] 1;05.26  

 

sWS targets do not undergo changes in the prosodic output when children enter into Stage 2. 

As we will see in sub-section 5.3, Stage 2 only affects compounds. sWS words are realized as 

a bipedal form with target-like stress when children enter into Stage 3. 
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(25) Stage 3, realization of sWS words as bipedal output in Wiglaf’s data 

 Target Gloss Phonetic form Child form Age 

 Elefant ‘elephant’ /!�el��fant/ [!�e�l��fant&] 1;10.28 

    [!�e�l��fant], [!�e�l��fant] 1;11.03 

    [��e�l�!fan] 1;11.13 

    [!�e�l��fant], [!�e�l��fant&] 1;11.19 

    [!��l��fant], [!�el��fant�] 2;0.11 

    [!��le�fan], [!�e�l��fant], [!��le�fan] 2;0.24 

    [!�e�l��fant], [!�el��fant&] 2;01.07 

 Krokodil ‘crocodile’ /!k�oko�di�l/ [!k�k�l�dij ] 1;11.19 

    [!k�k�l�di�l], [!koko�ti�l] 1;11.23 

    [!k�kel�di�l], [!k�k��di�l] 2;0.11 

    [!k�k�l�di�l], [!k�k��di�l] 2;0.24 

    [!k�k�!ti�l] , [!k,�ko�ti��l] 2;01.07 

 Papagei ‘parrot’ /!papa��a��/ [!papa�ka��] 1;10.13 

    [!papa�ka��], [!papa�ka��] 1;10.28 

    [!papa�ka��], [pap�a��a��], [!papa�ka��] 1;11.13 

    [!papa�k-a��] 1;11.19 

    [!papa�k.a��], [!papa�ka��] 1;11.23 

    [�papa!ka��], [!bapa�ka��] 2;0.11 

    [!papa��a��], [!bapa�k-a��] 2;0.17 

    [!papa��a��] 2;0.24 

 

At Stage 4, unfooted syllables are permitted in the output. sWS words do not contain such 

syllables, thus the transition to Stage 4 is not directly visible in these words. Direct evidence for 

Stage 4 comes from WS and WSW shapes. 
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Eleonora and Sandra pass through the same four stages as Wiglaf. I will not go into further 

detail here. An interesting difference, however, is observed in the data of Nele. Nele first passes 

through Stages 1 and 2 like the other three children (26). 

 

(26) Stage 1, truncation of sWS words to S in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Elefant  ‘elephant’ /!�el��fant/ [fant], [fan] 1;09.24 

    [fan], [fant], [fant], [fant] 1;10.0 

    [fant], [fant], [f/nt], [f�nt] 1;10.07 

    [fant], [fant] 1;10.14 

    [fant], [fant], [fant], [van] 1;10.23 

    [fan�t-], [fant-] 1;11.0 

 Krokodil ‘crocodile’ /!k�oko�di�l/ [t0j] 1;08.12 

    [k0��] 1;08.29 

    [�0��] 1;10.0 

    [k���] 1;10.23 

    [k���] 1;11.14 

 Polizist ‘police man’ /!poli�t�s�st/ [tit], [tit] 1;07.25 

    [t1it-], [tit-], [tit-] 1;08.12 

    [t�t] 1;08.29 

 Papagei ‘parrot’ /!papa��a��/ [�a] 1;06.11 

    [�a��] 1;08.12 

    [ka��t], [k-a��] 1;08.29 

    [ka��] 1;09.24 

    [ka��], [�a��] 1;10.0 

    [ka��] 1;10.07 
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Again, Stage 2 only affects compounds. In the following Stage, however, Nele realizes sWS 

targets as bisyllabic iambs. I refer to this pattern as Stage 3”. At Stage 3”, Nele preserves the 

main-stressed syllable and adds a preceding one. Both syllables are preserved with their target-

like prosodic role and position (27).  

 

(27) Stage 3”, realization of sWS words as WS in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Krokodil  ‘crocodile’ /!k�oko�di�l/ [k��koj] 1;08.29 

    [k0�k0��], [k��k���] 1;10.0 

    [ko�k0��] 1;11.04 

    [k��k���], [k��ki�] 1;11.14 

    [�u�����]" 1;11.25 

    [k0�k0��], [k0�k0��] 2;0.02 

    [�u��u�] 2;0.19 

 Papagei  ‘parrot’ /!papa��a��/ [ka�ka��], [ka!ka��], [k��ka��] 1;10.0 

    [k��ka��] 1;10.07 

    [ka�ka��] 1;11.04 

    [k��ka��], [����a�� ], [�a��a��] 1;11.14 

 

Nele only produces WS outputs of the two sWS-types Krokodil ‘crocodile’ and Papagei ‘parrot’, 

but with 9 tokens each in the database. In these words, the two preceding syllables are 

segmentally identical such that it cannot be decided by sWS words which syllable is selected. 

However, the same pattern is observed in WS targets, as I will demonstrate later in this thesis. 

Due to the similarities between sWS and WS targets, I assume that she preserves the weak 

one.  

There is no evidence for distinct Stages 3 and 4 in Nele’s data. In any case, Nele 

produces a few sWS words in a target-like way at the end of the recorded period.  
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(28) Stage 3, realization of sWS words as bipedal output in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Papagei ‘parrot’ /!papa��a��/ [!kaka�ka��], [!kaka�ka��] 1;09.24 

    [!kaka�ka��] 1;11.25 

 Elefant ‘elephant’ /!�el��fant/ [!�le�fant], [!��l��fant-] 1;10.0 

    [!��le�fant] 1;11.04 

    [!��l��fant-], [!��l��fant] 1;11.14 

    [!��l��vant] 1;11.25 

    [!��l��fant] 2;0.19 

 

To sum up, the data of Wiglaf and Nele show that trisyllabic words with final stress 

systematically increase in their prosodic size. Despite individual differences, the children reduce 

the words to a single foot at Stage 1. At Stage 3, sWS targets emerge as a bipedal form in a 

target-like way.  

The model proposed here assumes that not all prosodic shapes are affected by 

developmental trajectories in the same way. Thus, no change is detected at Stages 2 and 4. 

Asymmetries can also be observed in the acquisition of trisyllabic compounds, which I describe 

below.  

5.3 Trisyllabic compounds 

Like simplex words, compounds are truncated to a single foot at Stage 1. At first glance, the 

pattern does not seem to be as systematic as in simplex words. Differences are observed in 

two respects. First, truncation is far less frequent compared to simplex words. Only few 

compounds are truncated to a single foot in the database. Second, in contrast to simplex words, 

the children sometimes produce the initial constituent (containing the main-stressed syllable) 

and sometimes the final constituent (containing the secondary stressed one). Hence, we do not 

observe the same consistency of preservation as in simplex words. These two findings from 

German are consistent with Fikkert’s data from child Dutch (Fikkert 2001). A closer examination 

of the German data shows that the children cut off the compound at the word-internal 



             75 

 

 

morphological boundary and realize the bisyllabic constituent. This explains why Wiglaf 

produces the initial constituent from SW-s compounds (29).  

 

(29) Stage 1, truncation of SW-s compounds to SW in Wiglaf’s data 

 Target word Gloss Phonetic form  Child form Age 

 Riesen-rad ‘giant wheel’ /��i�z�n!�a�t/  [»hi˘sn"], [»hi˘sn"],  [»hi˘sn"] 1;09.09 

    [»hi˘sn"] 1;09.19 

 

If the compound starts with a monosyllabic constituent, the children produce the final, bisyllabic 

constituent (30): 

 

(30)  Stage 1: Truncation of S-sW compounds to SW in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Müll-tonne ‘refuse bin’ /�mYl«tçn´/ [�d�n�] 1;08.06 

 Farb-kasten ‘paint box’ /�faåp«kast´n/ [�fastn"] 1;10.13 

 

At Stage 2, SW-s and S-sW compounds emerge with two feet. The examples in (31) and (32) 

illustrate that the children now produce these compounds in a target-like way. Therefore, the 

output pattern does not change at the following Stages 3 and 4. Remind that, contrary to 

compounds, simplex sWS words were persistently truncated to a single foot at Stage 2. 

 

(31) Stage 2, target-like production of SW-s compounds in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Apfel-mus  ‘apple sauce’ /�?apÉf´l«mu˘s/ [�/ap�f�l�mu�s] 1;10.13 

 Baby-buch ‘baby book’ /�be˘bi«bu˘x/ [�pe�bi«p0�x] 1;10.13 

 Hammer-

bank 

‘hammer bank’ 

(a toy) 

/�ham´å«baNk/ [�hama«ba4k&] 1;10.13 

 Schlüssel-

loch 

‘keyhole’ /�SlYs´l«lçx/ [�l5s�«l�x] 1;10.28 
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(32) Stage 2, target-like production of S-sW compounds in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Hub-schrauber  ‘helicopter’ /�hu�p!
�a��b� / [�x0�p«sa��b ] 1;10.13 

 Pfann-kuchen ‘pancake’ /�p�fan!ku�x�n/ [�pan�«ku�x4] 1;10.13 

 Sand-kasten ‘sandpit’ /�zant!kast�n/ [�6an«kastn"] 1;10.13 

 Sand-kiste ‘sandpit’ /�zant!kIst´/ [�vanst«k�st�] 1;10.13 

 Sand-kuchen ‘sand cake’ /�zant!ku˘x´n/ [�z7an«k0x4"] 1;10.13 

 Schein-werfer ‘spotlight’ /�
a��n!v� f� / [�va��n«v� f ] 1;10.28 

 Wasch-straße ‘car-wash ’ /�va
!
t�a�s�/ [�vas«tas��] 1;10.13 

 Wind-mühle  ‘windmill’ /�v�nt!my�l�/ [�v�nt-�hy�l�] 1;10.28 

 

To summarize, two stages are evident in SW-s and S-sW compounds. At Stage 1, the children 

truncate compounds to a single foot, therby preserving the bisyllabic constituent. At Stage 2, 

compounds are realized with both constituents. The apparent variation turns out to be 

systematic because children maintain the bisyllabic constituent. This implies that the children 

know the morphological and prosodic boundaries.   

Summing up the findings from the trisyllabic word shapes, the developmental stages can 

be generalized as follows. In (33) and (34) below, the right column indicates the upper limit of 

the prosodic word size.  

 

(33)  Stages of prosodic development in the data of Wiglaf, Sandra, and Eleonora 

 Simplex words Compounds 

Stage 1 - correspond to a single trochaic foot - correspond to a single trochaic foot 

Stage 2  - correspond to a single trochaic foot 

 

- comprise two feet 

- target-like stress  

Stage 3 - one or two feet 

- deletion of unfooted syllables 

- target-like stress 

- comprise two feet 

- deletion of unfooted syllables 

 - target-like stress 

Stage 4 - target-like outputs - target-like outputs  
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Nele additionally passed trough Stage 3”. Her developmental pattern is summarized in (34). 

 

(34)  Stages of prosodic development in the data of Nele 

 Simplex words Compounds 

Stage 1 - correspond to a single trochaic foot - correspond to a single trochaic foot 

Stage 2 - correspond to a single trochaic foot - comprise two feet 

- target-like stress  

Stage 3” - correspond to a trochaic or iambic 

foot 

- each constituent corresponds to a 

trochaic or iambic foot  

Stage 3 - one or two feet 

- deletion of unfooted syllables 

- target-like stress 

- comprise two feet 

- deletion of unfooted syllables 

 - target-like stress 

Stage 4 - target-like outputs - target-like outputs  
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5.4 A formal analysis of the data 

5.4.1 The constraints 

Recently, a number of optimality-theoretic analyses of word-prosodic development structure 

have been presented, attempting to explain the acquisition of simplex words (Demuth 1995, 

1996b; Pater 1997, Pater and Paradis 1996, Kehoe 1999/2000, Lleo 2001, Ota 2003). From 

these analyses, I adopt the following faithfulness constraints: 

 

(35) Faithfulness constraints 

- FAITHSTRESS: The stressed syllable from the head foot of a prosodic word has a stressed 

correspondent in the output prosodic word.30 

- MAX-σ: Every syllable in the input has a corresponding syllable in the output. 

 

FAITHSTRESS is restricted to the main-stressed syllable within a prosodic word. Following the 

definition in (35), the constraint does not directly refer to the syllable bearing compound stress 

because the compound does not directly dominate the head syllable of a foot. It has been 

argued that FAITH-constraints are related to the perceptual saliency of prosodic (and segmental) 

material (cf., Pater 1997, Pater and Paradis 1996, Bernhardt and Stemberger 1998). With 

respect to MAX-σ, I follow the work of Pater (1997) and Kehoe (1999/2000) who argue that MAX 

refers to syllables, not to segments. The analysis employs the following alignment constraints 

(McCarthy and Prince 1995): 

 

(36) Alignment constraints 

- ALIGN (FOOT, LEFT, PROSODIC WORD, LEFT): The left edge of every foot must be aligned 

with the left edge of a prosodic word (hf. ALIGNLEFT).  

- FOOTFORM (TROCHEE) (ALIGN FOOT, LEFT, HEAD OF THE FOOT, LEFT): Feet are left-headed 

(hf. TROCHEE) 

 

                                                   

30 The literature also refers to IDENT-σ¤ (Ota 2003), MAX(HEAD) (Rose 2000), STRESS-FAITH (Pater 1997, Pater 

and Paradis 1996).  



             79 

 

 

ALIGNLEFT requires feet to appear at the left edge of a prosodic word. High-ranked, the 

constraint militates against word-initial unfooted syllables and the presence of more than one 

foot. ALIGNLEFT is a gradient constraint; it counts violations by the number of syllables standing 

between the left edge of the word and a foot.  

FOOTFORM(TROCHEE), abbreviated TROCHEE, requires stress-initial feet. The constraint is 

violated if a bisyllabic foot bears main stress on the final syllable. Here I do not consider 

TROCHEE to affect monosyllabic feet because I only propose a syllabic analysis of feet.31 

The analysis further includes the following markedness constraints (Prince and 

Smolensky 1993, Selkirk 1995, McCarthy and Prince 1995): 

 

(37) Markedness constraints32 

- PARSE-σ: Syllables must be parsed into feet. 

- LXWD ≈ PRWD: Lexical words correspond to prosodic words. 

- NONRECURSIVITY: No Ci dominates Cj, j=i (no recursive prosodic structure). 

- NOCLASH: Adjacent heads of feet are prohibited within the prosodic word. 

 

PARSE-σ ensures that segmental material is organized into feet. I have argued in Section 3.3 

that children have access to a fully prosodified structure when generating output candidates. 

Hence, the constraint PARSE-σ cannot ensure the entire prosodic parsing. In order to build up a 

well-formed prosodic representation, constraints that require the parsing of segmental material 

into syllables (PARSE-SEGMENT), feet into prosodic words (PARSE-FOOT), and prosodic words into 

                                                   

31 Under a moraic analysis, monosyllabic feet also form trochees (cf., Kager 1999, Fery 1995, 1996). I 

disregard the moraic structure here because I assume that the children are not yet sensitive to syllable weight. 
32 In contrast to several earlier analyses, the present one does not involve the markedness constraint 

FOOTBINARITY (FTBIN). This is because I did not examine the development of syllable weight but followed the 

assumption that children are not sensitive to the moraic content of syllables at the initial stages (cf., Fikkert 

1994, 2001, Pater 1997, but see Salidis and Johnson 1997, Ota 2003). In adult language, FTBIN can be 

satisfied by bisyllabic or by bimoraic feet. Assuming that children do not create moraic feet, high-ranked FTBIN 

requires bisyllabic feet. This is against the empirical finding that truncation to monosyllables is very common in 

early child speech. Therefore, in the absence of a closer examination of the development of syllable weight it 

must be proposed that FTBIN forms a dominated constraint. In the present analysis, it had no impact on the 

selection of candidates.  
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higher domains (PARSE-PRWD) are involved as well. However, with the exception of PARSE-σ, I 

disregard these prosodic parsing constraints because they are not relevant for the analysis. 

LXWD ≈ PRWD ensures that a lexical word corresponds to a prosodic word (and hence forms a 

stress domain). The effect that simplex words form a single prosodic word, whereas 

compounds contain word-internal prosodic words is due to LXWD ≈ PRWD. LXWD ≈ PRWD is an 

undominated constraint that is vacuously satisfied in truncated simplex words. Therefore, it was 

explicitly included in few earlier analyses of child phonology (cf., Ota 2003). The present 

analysis goes beyond these previous analyses by demonstrating that LXWD ≈ PRWD in fact 

influences children’s prosodic outcome. 

NONRECURSIVITY is one of the primitive markedness constraints composing the strict 

layer hypothesis (Selkirk 1995; see subsection 2.2.1 for more information). In the present 

analysis, NONRECURSIVITY militates against the nesting of prosodic words in compounds. 

NOCLASH militates against adjacent head syllables. The constraint is ranked high in the 

grammar of adult German (cf., Fery 1995, 1996). Due to the effect of NOCLASH, secondary 

stress can be assigned only if there is a minimal distance of two syllables between the main 

and secondary stressed syllables. In adult German, NOCLASH determines the rhythmic pattern 

within prosodic words. It does not apply systematically between prosodic words: The frequent 

and regular occurrence of German compounds with adjacent stresses (for example in S-sW 

compounds such as �Müll-�tonne ‘refuse bin’) indicates that NOCLASH does not affect prosodic 

heads belonging to different prosodic words. 

Having introduced the set of constraints, I will go on to show how the pattern of sWS 

simplex words and SW-s and S-sW-compounds can be accounted for by the re-ranking of 

constraints.  

 

5.4.2 Stage 1: Single foot stage 

The analysis adopts two assumptions from the literature: First, at any stage in their 

development, the children store the input in a target-like fashion. This implies that simplex 

words are parsed as single prosodic words, and that compounds form recursive prosodic 

words. In fact, as the analysis shows, the data can elegantly be explained if it is assumed that 

children represent simplex words and compounds in a different way.  

The second assumption is that structural constraints initially dominate faithfulness constraints. 

However, some re-rankings might have already been done within the sets of constraints. 
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Previous analyses propose an internal ranking of some faithfulness constraints at the initial 

state of word production. For example, Demuth (1996b) provides an analysis where 

FAITHSTRESS dominates FAITHSYLL, and Rose (2000) assumes a ranking of MAXHEAD >> DEP >> 

MAXSEG) at Stage 1. I adopt Demuth’s analysis assuming that FAITHSTRESS already dominates 

MAX-σ. The alignment and markedness constraints are not internally ordered. The ranking at 

Stage 1 is provided in (38):  

 

(38)  The ranking at Stage1 

NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS 

>> MAX-σ 

 

Table 5-1 illustrates the evaluation of candidates for sWS words (i.e., «Papa»gei ‘parrot’ > [gaÉI]). 

Of the structural constraints, only ALIGNLEFT and TROCHEE are included in the table because the 

other constraints do not have an effect on the selection of candidates. Syllabification is 

indicated by a dot ‘.’ 

 

Table 5-1. The evaluation of simplex sWS words at Stage 1 

 Input: / [(!pa.pa)F (�gei)F]PW / ALIGNLEFT TROCHEE FAITHSTRESS MAX-σ 

a. [(!pa.pa)F (�gei)F]PW *!*    

b. [(�pa.pa)F (!gei)F]PW *!*  *  

c.  [(�pa1.gei)F]PW   *! * pa2 

d. [(pa1.�gei)F]PW  *!   

e. � [(gei)F ]PW    ** pa ,pa 

 

The truncated output candidate e. optimally satisfies the ranking. Any bipedal candidate is 

eliminated due to the fatal violations of the high-ranked alignment constraint ALIGNLEFT 

(candidates b. and c.). Reduction to a bisyllabic trochee (see c.) incurs a fatal violation of 

FAITHSTRESS, and the candidate is eliminated.  On the other hand, a bisyllabic iambic output (d.) 

is impossible because it incurs fatal violations of TROCHEE. 
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The following Table 5-2 shows that the same hierarchy accounts for the production pattern of 

trisyllabic compounds. Consistent with the data, the ranking predicts systematic variation at 

Stage 1. 

 

Table 5-2. The evaluation of SW-s and S-sW compounds at Stage 1 

1. Input: /[[(»rie.sen)F]PW [(«rad)F]PW]PW / LXWD ≈ PRWD NONREC MAX-σ 

a. [[(»rie.sen)F]PW [(«rad)F]PW]PW  *!  

b. [(»rie.sen)F («rad)F]PW *!*   

c. [(»rie.sen)F]PW [(«rad)F]PW *!   

d. [(»rad)F]PW   **! rie, sen 

e. � [(»rie.sen)F]PW   * rad 

2. Input: /[[(»müll)F]PW [(«ton.ne)F]PW]PW / LXWD ≈ PRWD NONREC MAX-σ 

a. [[(»müll)F]PW [(«ton.ne)F]PW]PW  *!  

b. [(»müll)F («ton.ne)F]PW *!*   

c. [(»müll)F]PW [(«ton.ne)F]PW *!   

d.  [(»müll)F ]PW   **! ton, ne 

e. � [(»ton.ne)F]PW   * müll 

 

The target-like candidates 1a. and 2a. are eliminated because they fatally violate 

NONRECURSIVITY. Candidates 1b. and 2b. satisfy NONRECURSIVITY by parsing compounds into 

bipedal prosodic words. These candidates contain two lexical words that do not correspond to 

prosodic words (i.e., the two compound constituents). Therefore, they violate LXWD ≈ PRWD 

twice and thus are ruled out. Candidates 1c. and 2c. illustrate that recursive structure cannot be 

avoided, leaving the two minor prosodic words undominated by a higher constituent. As a 

lexical (or grammatical) word, the whole compound also underlies the constraint LXWD ≈ PRWD. 

Note that for the same reason, LXWD ≈ PRWD also prevents compounds from being parsed as 

a phonological phrase (not depicted in the table).  
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The truncated candidates 1d.-e. and 2d.-e. only incur violations of the lower-ranked MAX-σ. The 

table straightforwardly shows that the constraint MAX-σ is responsible for the selection of the 

bisyllabic candidates 1e. and 2e. as the winning candidates.  

The ranking proposed for Stage 1 does not exclude candidates that preserve two head 

syllables from the minor prosodic words. Remember that the Dutch children in Fikkert (2001) 

and Wijnen, Krijkhaar and den Os (1994) tended to preserve the head syllables from the two 

constituents. In order to ban such a pattern for German, a constraint I-O-CONTIGUITY is 

necessary, requiring contiguous segments from the constituent to be maintained. I-O-

CONTIGUITY dominates MAX-σ. The preservation of the prosodic heads as a single trochee, 

shown in Table 5-3 by the candidates 3a.-b. and 4 a.-b. fatally violate I-O-CONTIGUITY because 

the syllables are not a contiguous part of the minor prosodic words. Hence, the bisyllabic 

constituents 3c. and 4c. are the winners. 

 

Table 5-3. The content preservation of truncated compounds at Stage 1 

1. Input: /[[(»rie.sen)F]PW [(«rad)F]PW]PW / I-O-CONT MAX-σ 

a. [[(»rie.rad)F]PW  *! * sen 

b. [(»sen.rad)F]PW *! * rie 

c. � [(»rie.sen)F]PW  * rad 

2. Input: /[[(»müll)F]PW [(«ton.ne)F]PW ]PW / I-O-CONT MAX-σ 

a. [[(»müll.ton)F]PW  *! * ne 

b. [(»müll.ne)F]PW *! * ton 

c. � [(»ton.ne)F]PW  * müll 

 

In sum, the constraint ranking proposed in (38) accounts for the differences in the preservation 

pattern of trisyllabic simplex sWS and in complex SW-s and S-sW targets. The variation in the 

compound data shows that the children do not just select the final foot from the compounds as 

they do with regularly stressed simplex words. The preservation of the final foot of S-sW 

compounds is rather due to its bisyllabic structure. The preference for the bisyllabic constituent 

naturally falls out from the dominated constraint MAX-σ if it is assumed that each constituent 
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forms a single prosodic word in the input. Under these assumptions, the apparent variation in 

the compound data turns out to be highly systematic. 

The following data of Eleonora, Nele, and Sandra confirm the systematic nature of the 

truncation pattern of compounds. Like Wiglaf, the three girls produce the first constituent from 

SW-s compounds (39): 

 

(39) Stage 1, truncation of SW-s compounds to SW in the data of Nele and Eleonora 

 Target word Gloss Phonetic form Child form Child, age 

 Oster-ei ‘easter egg’ /��o�st� !�a��/ [��o�sta] Nele, 1;09.29 

 Bauern-hof ‘farm’ /�ba��� n!ho�f/ [�pa��m�] Eleonora, 1;09.09 

 

Contrary to SW-s compounds, S-sW compounds are truncated to the final constituent. This is 

illustrated in (40). 

 

(40) Stage 1, truncation of S-sW compounds to SW in the data of Nele, Sandra, and 

Eleonora 

 Target word Gloss Phonetic form Child form Child, age 

 Wind-mühle ‘windmill’ /�v�nt!my�l�/ [�my�l�] Eleonora, 1;08.15 

 Hand-feger  ‘hand brush’ /�hant!fe��� / [!fe��a] Eleonora, 1;09.09 

 Bauch-nabel ‘bellybutton’ /�ba��x!na�b�l/ [�napa] Nele, 1;08.29 

 Staub-sauger ‘vacuum cleaner’ /�
ta��p!za���� / [��a��ka] Sandra, 1;08.14 

 

  



             85 

 

 

5.4.3 Stage 2: Recursive prosodic words 

At Stage 2, the children demote NONRECURSIVITY below MAX-σ:  

 

(41) The ranking at Stage 2 

NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE-σ, NOCLASH >> 

FAITHSTRESS >> MAX-σ  >> NONRECURSIVITY 

 

NONRECURSIVITY is vacuously satisfied in simplex words. Hence, its demotion does not lead to a 

change in the prosodic shape of the output. Like at Stage 1, the monosyllabic candidate d. is 

the winner, as illustrated in Tabl 5-4. 

 

Tabl 5-4. The evaluation of simplex sWS words at Stage 2 

Input: / [(!pa.pa)F (�gei)F ]PW / ALIGNLEFT FAITHSTRESS MAX-σ NONREC 

a. [(!pa.pa)F (�gei)F]PW *!*    

b. [(�pa.pa)F (!gei)F]PW *!* *   

c.  [(�pa1.gei)F]PW  *! * pa2  

d. � [(gei)F]PW   ** pa ,pa  

 

NONRECURSIVITY militates against recursive structure in compounds. Its demotion at Stage 2 

now allows recursivity, such that compounds can emerge with two prosodic words. Due to the 

structural constraints limiting the size of internal prosodic words, each constituent must 

comprise one foot only. In fact, as we will see later, longer constituents behave like simplex 

words in that they are truncated to a single foot at Stage 2. 

The SW-s and S-sW outputs Apfel-mus ‘apple sauce’ and Hub-schrauber ‘helicopter’ 

from Wiglaf’s database illustrate the selection of candidates at Stage 2 (Table 5-5 above).33 It 

becomes clear that, due to the demotion of Nonrecursivity, the adult-like candidates 1c. and 2c. 

                                                   

33 Due to the low token frequencies of compounds, there are no compound types in Wiglaf’s database 

containing truncated and non-truncated instances. I decided to illustrate the candidate selection by attested 

instances, thus the example words vary from one stage to another.  
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are the winning ones. Candidates 1a. and 2a., forming bipedal single prosodic words, fatally 

violate LXWD ≈ PRWD and ALIGNLEFT and are eliminated. Truncation evokes violation of the 

faithfulness constraints FAITHSTRESS and MAX-σ dominating NONRECURSIVITY. Thus, candidates 

1b. and 2b. are ruled out as well. Note that FAITHSTRESS is violated because each internal 

prosodic word forms a stress domain. ALIGNLEFT, by contrast, is not violated by candidates 1c. 

and 1c. because the two feet are left-aligned with a prosodic word.  

 

Table 5-5. The evaluation of SW-s and S-sW compounds at Stage 2 

1. Input: Apfelmus 

/[[(»Ap.fel)F] PW [(«mus)F]PW]PW / 

LXWD ≈ 

PRWD 

ALIGNLEFT FAITH 

STRESS 

MAX-σ NONREC 

a. [(»Ap.fel)F («mus)F] PW *!* *!*    

b. [(»ap.fel)F]PW   *! mus *! mus  

c. � [[(»Ap.fel)F]PW [(«mus)F]PW] PW     * 

2. Input: Hubschrauber 

/[[(»Hub)F]PW[(«schrau.ber)F]PW ]PW / 

LXWD ≈ 

PRWD 

ALIGNLEFT FAITH 

STRESS 

MAX-σ NONREC 

a. [(»Hub)F («schrau.ber)F]PW *!* *    

b. [(»schrau.ber)F]PW   *! hub * hub  

c. � [[(»Hub)F]PW [(«schrau.ber)F]PW]PW     * 

 

After Stage 2, Nele shows a slightly different preservation pattern compared to Eleonora, 

Sandra, and Wiglaf. I referred to the transitional period as Stage 3”. As the outputs at Stage 3” 

are maximally bisyllabic, I propose that Stage 3” precedes Stage 3. In the following, I 

demonstrate how a slight variation in the re-ranking accounts for the differences, and how Nele 

finally ends up with almost the same grammar as the other children. 
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5.4.4 Stage 3”: The bisyllabic stage in Nele’s speech 

Contrary to the other three children, Nele first demotes TROCHEE. Her intermediate grammar at 

Stage 3” is  presented in (42) 

 

(42) Nele’s grammar at Stage 3” 

LXWD ≈ PRWD, TROCHEE, ALIGNLEFT, PARSE-σ >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY >> TROCHEE 

 

The ranking correctly predicts the production of the bisyllabic iambic output 1e. Table 5-6 

depicts that the target-like candidate a. is ruled out because it violates ALIGNLEFT. Bisyllabic 

trochees such as candidate b. are impossible because they incur fatal violations of 

FAITHSTRESS. Furthermore, the optimal candidate cannot be truncated to a monosyllable (as in 

Stages 1 and 2) because truncation leads to fatal violations of Max-σ.  

Candidates containing unfooted syllables (candidate d.) violate ALIGNLEFT and are 

eliminated. Unfooted syllables also violate the high-ranked constraint Parse-σ. This is not 

depicted in the table because ALIGNLEFT has the same effect.   

 

Table 5-6. The evaluation of sWS words at Stage 3” in Nele’s speech 

Input: /[(!pa.pa)F (�gei)F ]PW / ALIGNLEFT FAITH STRESS MAX-σ TROCHEE 

a. [(!pa.pa)F (�gei)F]PW *!*    

b. [(�pa.gei)F]PW  *! * pa  

c. [(gei)F]PW   **! pa, pa  

d. [pa (�gei)F]PW *!  * pa  

e. � [(pa.�gei)F]PW   * pa * 

 

The ranking also predicts that Nele reduces sWS constituents of compounds to WS. 

Unfortunately, there are no data in the database that support this prediction. Following Stage 3”, 

it is predicted that Nele passes through Stage 3 like the other three children. 
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5.4.5 Stage 3: Bipedal simplex words and compound constituents 

In order to allow prosodic words to survive with main stress on the final foot, ALIGNLEFT has to 

be demoted. I assume the following ranking at Stage 3. 

 

(43) The ranking at Stage 3: 

LXWD ≈ PRWD, TROCHEE, ALIGNLEFT, PARSE-σ, NOCLASH >> FAITHSTRESS, MAX-σ >> 

NONRECURSIVITY >> ALIGNLEFT  

 

Note that Nele shows a slightly different hierarchy with TROCHEE ranked between 

NONRECURSIVITY and ALIGNLEFT. However, the ranking has no effect on the outcome at Stage 3. 

Table 5-7 illustrates the candidate evaluation for simplex sWS words under the ranking in (43). 

The ranking correctly permits final main stress in bipedal words such as («Papa)(»gei). Stress 

shift (candidate a.) leads to exclusion because of its violation of FAITHSTRESS. The optimal 

candidate b. corresponds to the adult prosodic form. Syllable deletion incurs fatal violations of 

MAX-σ and leads to the exclusion of candidates (candidate c). This also holds for the iambic 

candidate d. which was optimal in Nele’s speech at Stage 3”. As the table shows, sWS words 

have now to be realized in a target-like way in Nele’s speech as well. 

The candidate evaluation nicely shows the increasing role of the faithfulness constraints 

at Stage 3. In the table, the elimination of the non-optimal candidates results from their 

violations of faithfulness constraints.  

 

Table 5-7. The evaluation of sWS words at Stage 3 

Input: /[(!pa.pa)F (�gei)F ]PW / FAITHSTRESS MAX-σ ALIGNLEFT 

a. [(�papa)F (!gei)F]PW *!  ** 

b. � [(!papa)F (�gei)F]PW   ** 

c. [(gei)F]PW  *!* pa, pa  

d. [(pa�gei)F]PW  *! pa  

 

The demotion of ALIGNLEFT at Stage 3 has no consequences for SW-s and S-sW compounds. 

The fully faithful candidates 1c. and 2c. are identical to the winners in Table 5-5 above.  
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Table 5-8. The evaluation of SW-s and S-sW compounds at Stage 3 

1. Input: Apfel-mus 

/[[(»Ap.fel)F] PW [(«mus)F] PW]PW / 

LXWD ≈ 

PRWD 

FAITH 

STRESS 

MAX-σ NONREC ALIGNLEFT 

a. [(»Ap.fel) F («mus)F] PW *!*    ** 

b. [(»Ap.fel)F] PW  *! mus *! mus   

c. � [[(»Ap.fel)F] PW [(«mus)F]PW]PW    *  

2.  Input: Hub-schrauber 

/[[(»Hub)F]PW[(«schrau.ber)F]PW]PW / 

LXWD ≈ 

PRWD 

FAITH 

STRESS 

MAX-σ NONREC ALIGNLEFT 

a. [(»Hub)F («schrau.ber)F]PW *!*    * 

b. [(»schrau.ber)F]PW  *! hub * hub   

c. � [[(»Hub)F]PW [(«schrau.ber)F]PW]PW    *  

 

The ranking predicts that sWS constituents in compounds are realized in a target-like way. In 

fact, as I will show in Section 7 below, Wiglaf produces «Poli»zei-«auto ‘police car’ at age 1;11.23 

as [«boli»saÉI«?aÉUtF], i.e. with a bipedal initial constituent.  

 

5.4.6 Stage 4: Emergence of unfooted structure 

At Stage 4, the children produce unfooted syllables. The trisyllabic words considered so far 

cannot provide evidence for Stage 4 because they do not contain unfooted syllables. In order to 

acquire unfooted structure, the children have to demote PARSE-σ. The proposed ranking is 

given in (44). I will illustrate the effect of the ranking if other prosodic shapes are considered in 

the following section. 

 

(44)  The ranking at Stage 4 (Wiglaf, Eleonora, Sandra) 

LXWD ≈ PRWD, TROCHEE, PARSE-σ, NOCLASH >> FAITHSTRESS, MAX-σ >> NONRECURSIVITY 

>> ALIGNLEFT >> PARSE-σ 
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5.5 Summary 

This section contrasts the word-prosodic development of German trisyllabic simplex sWS words 

with SW-s and S-sW-compounds. I argue that there are three crucial differences between 

simplex words and compounds. First, simplex words undergo truncation to a single foot to a 

much larger extent than compounds. In fact, there are few instances of truncation to a single 

foot in the individual databases motivating a single foot stage in compounds. Second, children 

produce compounds with two feet/ two prosodic words earlier than bipedal simplex words. 

Third, while simplex sWS words are consistently reduced to the final monosyllabic foot, children 

vary with respect to whether they realize the first or the second constituent from compounds. 

The children consistently select the bisyllabic constituent. SW-s compounds are thus reduced to 

the initial, S-sW compounds to the final constituent.  

These empirical observations suggest that children store simplex words and compounds 

in a different way. Following standard optimality-theoretic analyses, I argue that children store 

simplex words and compounds in their adult-like prosodic representation. That is, simplex 

words form a single prosodic word and compounds display recursive prosodic word structure.  

The asymmetric acquisition path results from a successive re-ranking of constraints targeting 

the word shapes in a different way. Development is understood as demotion of structural 

constraints, which corresponds to the constraint demotion algorithm. Consequently, the 

influence of faithfulness constrains increases over time, as it becomes evident at Stage 3. 

In sum, children’s grammars look as follows: 

 

5.5.1 Stage 1 

NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS 

>> MAX-σ 

 

The ranking of structural over faithfulness constraints restricts any prosodic word to a single 

foot. Ranking NONRECURSIVITY at the top of the hierarchy bans recursive prosodic structure in 

the output. Thus, only one compound constituent survives. Further structural constraints, most 

of all ALIGNLEFT, ensure that compound constituents and simplex words are restricted to a 

single foot.  
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5.5.2 Stage 2  

LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY 

 

At Stage 2, NONRECURSIVITY is demoted. Therefore, simplex words are subject to the same size 

restriction as at Stage 1, whereas compounds emerge with two constituents. Each constituent, 

however, must not go beyond a single foot because the constraints restricting the size of 

prosodic words are still ranked at the high. SW-s and S-sW compounds are produced in a 

target-like way at Stage 2. Truncation is predicted only if there are longer constituents.  

 

5.5.3 Stage 3” 

LXWD ≈ PRWD, ALIGNLEFT, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY >> TROCHEE 

 

At stage 3”, the child Nele demotes TROCHEE. Simplex sWS words are now realized as 

bisyllabic iambs. In the analysis, the iambic feet result from the interaction of constraints. In 

other words, there is no need to include constraints forcing iambic feet. SW-s and S-sW 

compounds are not affected by the ranking at Stage 3” as Nele acquired these compounds at 

Stage 2. 

 

5.5.4 Stage 3 

LXWD ≈ PRWD, TROCHEE, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY>> ALIGNLEFT 

 

At Stage 3, ALIGNLEFT is demoted. The grammars of Eleonora, Sandra, and Wiglaf show the 

hierarchy presented above.  

 

As Nele demoted TROCHEE at Stage 3”, her grammar is slightly different at Stage 3:  
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LXWD ≈ PRWD, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> NONRECURSIVITY >> 

TROCHEE >> ALIGNLEFT 

 

Simplex sWS words can comprise two feet at Stage 3. Due to the increasing role of the 

faithfulness constraints, the main-stressed syllable is maintained in its exact prosodic role. With 

respect to sWS words, children thus produce word-final main stress.  

Given that compound constituents underlie the same size and shape restrictions, it is 

predicted that bipedal compound constituents survive with two feet, too. There are very few 

instances in the database but tentative evidence confirms the prediction.  

 

5.5.5 Stage 4 

 LXWD ≈ PRWD, TROCHEE, NOCLASH >> FAITHSTRESS >> MAX-σ >> NONRECURSIVITY>> 

ALIGNLEFT >> PARSE-σ 

 

At the final stage, the children demote PARSE-σ. The trisyllabic words considered in this section 

are not affected by the re-ranking. We will see in the next section that unfooted syllables 

emerge at Stage 4 due to the demotion of PARSE-σ. 

 

In sum, although developments in the grammar were more striking in simplex words, there is 

evidence that the re-ranking targets the individual compound constituents, not the whole 

compound. Two observations, the variation in the preservation pattern at Stage 1, and the 

earlier production of compounds with prosodic words at Stage 2, support the assumption that 

children prosodify simplex words and compounds in a different way. 

In this section, I have focused on the trisyllabic word shapes sWS, SW-s and S-sW. 

Given that there is a single grammar, the analysis makes empirical and theoretical predictions 

for other word shapes. The following sections examine to what extent the analysis also 

accounts for bisyllabic and quadrisyllabic words.  
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6 Predictions for simplex words 

6.1 Introduction 

The previous section analyzed the developmental pattern of simplex sWS words as well as SW-

s and S-sW compounds from an empirical and theoretical perspective. In the present section, I 

show that the ranking makes correct predictions for other simplex word shapes of the database, 

and I provide empirical data supporting the predictions.   

The section takes the constraint rankings for the four stages as proposed in Section 5 as 

a starting point. I illustrate how the evaluation selects the optimal candidates and provide 

empirical data supporting the predictions. Again, the data will mainly be extracted from Wiglaf’s 

and Nele’s databases.  

The section is organized as follows: Subsection 6.2. is concerned with the development 

of bisyllabic words with final stress. Subsection 6.3. concentrates on trisyllabic words with 

penultimate stress. Trisyllabic words with antepenultimate main stress follow in subsection 6.4. 

Finally, subsection 6.5. analyzes quadrisyllabic and longer words. Subsection 6.6. provides a 

summary and discussion of the analysis of simplex words. 

6.2 Bisyllabic words with final stress 

6.2.1 Stage 1 

The initial hierarchy NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> 

FAITHSTRESS >> MAX-σ, predicts that WS words are reduced to a monosyllable. Table 6-1 

exemplifies the evaluation of the word Ka»mel /ka»me˘l/ ‘camel’. The table displays the 

constraints relevant for the evaluation. 
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Table 6-1. The evaluation of simplex WS words at Stage 1 

Input: / [ka. (�mel)F ]PW / ALIGNLEFT TROCHEE FAITHSTRESS MAX-σ 

a.  [ka. (�mel)F ]PW *!    

b. [(!ka)F (�mel)F ]PW *!    

c. [(�ka.mel)F ]PW   *!  

d. [(ka.�mel)F ]PW  *!   

e. � [(mel)F ]PW    *ka 

 

The initial unfooted syllable in the fully faithful candidate a. fatally violates ALIGNLEFT. Parsing 

the unfooted syllable into a foot of its own (candidate b.) leads to a violation of ALIGNLEFT. 

Hence, candidates a. and b. are ruled by ALIGNLEFT. Stress shifts to the left, as illustrated in 

candidate c., cannot be an option because FAITHSTRESS is fatally violated. Parsing the two 

syllables into a single iambic foot as depicted in candidate d. is impossible because it incurs a 

fatal violation of TROCHEE. Hence, the truncated candidate e., violating low-ranked MAX-σ is the 

winner.  

Hence, the presumed ranking predicts truncation of WS targets to a monosyllable, not 

stress shift or epenthesis to a bisyllabic trochee. The following data taken from Wiglaf’s and 

Nele’s databases illustrate that truncation is indeed very common in WS words (45) and (46). 

 

(45) Stage 1, truncation of WS to S in the data of Wiglaf 

 Target word Gloss Phonetic form Child form Age 

 Delfin ‚dolphin‘ /d�l�fi�n / [m)�n] 1;07.26 

    [svi�n] 1;10.13 

 Kamel ‚camel‘ / ka�me�l / [mel�] 1;10.13 

 Kaputt ‚defective‘ / ka�p�t / [p9t] 1;08.13 

    [�p�t�s] 1;09.02 

    [p�t&] 1;09.19 

 Ballon ‚balloon‘ / ba�l�4 / [b�4] 1;10.13 
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(46) Stage 1, truncation of WS to S in the data of Nele 

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [me�l] 1;08.12 

    [me� ] 1;08.29 

    [me�] 1;10.0 

 Kaputt ‚defective‘ / ka�p�t / [p0�t] 1;08.29 

    [p�t] 1;09.24 

 Salat ‚salad‘ /za�la�t / [la��t] 1;08.29 

    [lat] 1;09.24 

 

6.2.2 Stage 2 

At Stage 2, NONRECURSIVITY is demoted. As the constraint does not affect simplex words, a 

monosyllabic outcome (candidate d.) is predicted like at Stage 1.  

 

Table 6-2: The evaluation of simplex WS words at Stage 2 

Input: / [ka. (�mel)F ]PW / ALIGNLEFT FAITHSTRESS MAX-σ NONREC 

a.  [ka (�mel)F ]PW *!    

b. [(!ka)F (�mel)F ]PW *!    

c. [(�ka.mel)F ]PW  *!   

d. � [(mel)F ]PW   *ka  

 

The examples in (47) and (48) provide empirical support for the analysis: 
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(47) Stage 2, truncation of WS to S in the data of Wiglaf  

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [me�l] 1;10.28 

    [me�l] 1;11.19 

    [�i�l] 1;11.23 

 Kaputt ‚defective‘ / ka�p�t / [p�t] 1;11.03 

    [p�t] 1;11.19 

 Ballon ‚balloon‘ / ba�l�4 / [tl�4], [pl�4] 1;11.03 

 

 

(48) Stage 2, truncation of WS to S in the data of Nele  

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [me� ] 1;10.23 

    [mæ� ] 1;11.0 

    [me�l], [me�] 1;11.14 

 Ballon ‚balloon‘ / ba�l�4 / [l�m] 1;10.23 

    [l/m] 1;11.0 

 Delfin ‚dolphin‘ / d�l�fi�n / [fi�n] 1;10.14 

    [fi�n] 1;11.04 

 Kaputt ‚defective‘ / ka�p�t / [p-�t] 1;10.0 

    [p-9�t], [p-�t] 1;10.07 

    [p-�t] 1;10.14 

    [p-�t] 1;11.04 

 



             97 

 

 

6.2.3 Stage 3” 

Stage 3” is observed only in Nele’s database. In the analysis presented in the previous section 

5, I proposed that Nele demotes TROCHEE. As shown in Table 6-3, the demotion leads to 

bisyllabic iambic outputs in the case of WS targets. 

Like in Stages 1 and 2, candidate a. containing unfooted syllables, and candidate b., 

parsing the two syllables into a bipedal form, incur fatal violations of ALIGNLEFT. Stress shift is 

impossible, as illustrated by candidate c. because FAITHSTRESS is fatally violated. However, 

contrary to Stage 1 and 2, truncation cannot be an option because MAX-σ is violated. As MAX-σ 

dominates TROCHEE, violation of TROCHEE is preferred over truncation. Therefore, the iambic 

candidate e. is the winner. We thus predict WS targets to be realized as bisyllabic iambs. 

 

Table 6-3. The evaluation of simplex WS words at Stage 3” in Nele’s data 

Input: / [ka. (�mel)F ]PW / ALIGNLEFT FAITHSTRESS MAX-σ TROCHEE 

a.  [ka.(�mel)F ]PW *!    

b. [(!ka)F (�mel)F ]PW *!    

c. [(�ka.mel)F ]PW  *!   

d. [(mel)F ]PW   *! ka  

e. � [(ka.�mel)F ]PW    * 

 

The following examples illustrate that Nele produces a considerable number of WS targets with 

final stress at Stage 3” (49). 
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(49) Stage 3”, realization of WS tragets in the data of Nele 

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [��me� ] 1;10.0 

    [k-i�mi�] 1;11.25 

 Kaputt ‚defective‘ / ka�p�t / [ta�p�t], [���p�t] 1;09.24 

    [t��p�t] 1;10.0 

 Salat ‚salad‘ / za�la�t / [l��la�t] 1;10.0 

 

6.2.4 Stage 3  

The children demote ALIGNLEFT at Stage 3. Now the high-ranked markedness constraints 

PARSE-σ and NOCLASH come into play. Since they are ranked at the top of the hierarchy, they 

rule out candidates containing unfooted syllables (candidate a.) or bipedal ones (candidate b.). 

The table also shows that violation of ALIGNLEFT has no consequences due to its low position in 

the hierarchy. Candidates showing stress shifts to the left (candidate c.) violate FAITHSTRESS 

and are eliminated. Contrary to Nele at Stage 3”, TROCHEE is still ranked at the top of the 

hierarchy. Thus, iambic candidates such as d. are eliminated due to their fatal violations of 

TROCHEE. Again, the winner is the truncated candidate e.  

 

Table 6-4. The evaluation of simplex WS words at Stage 3 in the grammar of Wiglaf, Sandra, 

and Eleonora 

Input: / [ka. (�mel)F ]PW / TROCHEE PARSE-σ NOCLASH FAITH 

STRESS 

MAX-σ ALIGNLEFT 

a.  [ka. (�mel)F ]PW  *!    * 

b. [(!ka)F (�mel)F ]PW   *!   * 

c. [(�ka.mel)F ]PW    *!   

d. [(ka.�mel)F ]PW *!    *  

e. � [(mel)F ]PW     *ka  
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In fact, the three children persist to truncate WS targets to monosyllables. (50) provides 

examples from Wiglaf’s database. 

 

(50) Stage 3, truncation of WS to S in the data of Wiglaf 

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [me�l] 2;0.11 

    [me�l], [me�;l] 2;0.17 

    [me�l] 2;0.24 

 Kaputt ‚defective‘ / ka�p�t / [p-�t] 2;0.24 

 Ballon ‚balloon‘ / ba�l�4/ [l�m] 2;0.11 

 

For Nele’s grammar, the demotion of ALIGNLEFT predicts a bisyllabic iambic output. Nele 

demoted TROCHEE at Stage 3” before, a constraint militating against iambic feet. Contrary to the 

other three children, the optimal output thus remains a bisyllabic iamb, identical to Stage 3”. 

This is illustrated in Table 6-5. 

 

Table 6-5. The evaluation of simplex WS words at Stage 3 in Nele’s grammar 

Input: / [ka (�mel)F]PW / PARSE-σ NOCLASH FAITH 

STRESS 

MAX-σ TROCHEE ALIGNLEFT 

a.  [ka (�mel)F]PW *!     * 

b. [(!ka)F (�mel)F]PW  *!    * 

c. [(�ka.mel)F]PW   *!    

d. [(mel)F]PW    *ka   

e. � [(ka.�mel)F]PW     *  

 

Chronologically, Stage 3” and Stage 3 are indistinguishable. The following data illustrate that 

Nele consistently produces WS outputs at the end of the recorded period, but these outputs are 

also consistent with Stage 4. 
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6.2.5 Stage 4 

Due to the demotion of PARSE-σ, unfooted syllables are permitted at Stage 4. Table 6-6 

illustrates the selection of candidates after the re-ranking.  

It becomes clear that the faithful candidate a. best satisfies the ranking; it only violates 

low-ranked constraints. As an effect of NOCLASH, the outranking of PARSE-σ does not predict an 

intermediate bipedal stage. This is illustrated by the fatal violation of the constraint in candidate 

b. After Stages 1 to 3, where monosyllabic outputs are produced, the children realize WS words 

in a target-like way. Stress shift (candidate c.), complete footing as an iamb (candidate d.) and 

truncation (candidate e.) are impossible due to the violations of high-ranked structural or 

faithfulness constraints. 

 

Table 6-6. The evaluation of simplex WS words at Stage 4 in the grammars of Wiglaf, Eleonora, 

and Sandra 

Input: / [ka (�mel)F]PW / TROCHEE NOCLASH FAITH 

STRESS 

MAX-σ ALIGNLEFT PARSE-σ 

a. � [ka. (�mel)F]PW     * * 

b. [(!ka)F (�mel)F]PW  *!   *  

c. [(�ka.mel)F]PW   *!    

d. [(ka.�mel)F]PW *!      

e. [(mel)F]PW    *!ka   

 

In fact, the examples in (51) show that Wiglaf produces WS words in an adult-like way at the 

end of the recorded period. 
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(51) Stage 4, realization of unfooted syllables of WS targets by Wiglaf  

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [ka�me�l] 1;11.13 

    [k,a�me�l]  2;01.07 

    [k-i�me�l] 2;01.07 

    [k-a�mel] 2;01.07 

    [ka�me�l] 2;01.07 

    [�k,amel] 2;01.07 

 Kaputt ‚defective‘ / ka�p�t / [a�b�t] 1;11.03 

 

The other children produce outputs indicative of Stage 4, too. (52) and (53) provide examples 

from Eleonora’s and Sandra’s databases. 

 

(52) Stage 4, realization of unfooted syllables of WS targets by Eleonora 

 Target word Gloss Phonetic form Child form Age 

 

Kamel ‚camel‘ / ka�me�l / 

[k-a�me�], [k,a�me�<],  

[ k-��me�l] 1;10.25 

    [k-a�me�l] 1;10.19 

 Ballon ‚balloon‘ / ba�l�4/ [ba�l�4], [b��l�4=] 1;10.19 

    [
pa�l�4], [ba�l�4] 1;10.25 

 Kakao ‚cocoa‘ / ka�ka�� / [k-a�k-a��] 1,10.02 

    [k-a�k-a��], [ka�ka��] 1;10.19 

 Delfin ‚dolphin‘ / d�l�fi�n / [h��fi�n] 1;10.19 
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(53) Stage 4, realization of unfooted syllables of WS targets by Sandra 

 Target Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [k��mel], [pi�me�l] 1;10.0 

    [k-a�me�l], [ka�me�l] 1;11.0 

 Kaputt ‚defective‘ / ka�p�t / [ka�p-�t], [ka�p�t-] 1;10.0 

    [k-a�p-�t] 1;11.0 

 

The outranking of PARSE-σ predicts that Nele persistently realizes WS targets as iambs. In 

contrast to Stages 3” and 3, where she parsed both syllables into an iambic foot, the initial weak 

syllable is unfooted in the output at Stage 4.34 This is illustrated by candidate a. in  

Table 6-7. The ranking at Stage 4 eliminates candidate d. which was the optimal candidate at 

the previous Stages 3” and 3.   

 

Table 6-7. The evaluation of simplex WS words at Stage 4 in Nele’s grammar 

Input: / [ka (�mel)F]PW / NOCLASH FAITH 

STRESS 

MAX-σ TROCHEE ALIGNLEFT PARSE-σ 

a. � [ka (�mel)F]PW     * * 

b. [(!ka)F (�mel)F]PW *!    *  

c. [(�ka.mel)F]PW  *!     

d. [(ka.�mel)F]PW    *!   

e. [(mel)F ]PW   *! Ka    

 

The examples provided in (54) support the analysis. 

 
                                                   

34 The transition from Stages 3” and 3 to Stage 4 does not change the rhythmic pattern at the word level. 

Evidence for a different footing could be provided by analyzing foot-related processes such as aspiration and 

glottal stop insertion. In German, these processes apply to stressed syllables. As German creates trochees, 

the processes might apply more consistently if the stressed syllable coincides with the left edge of a foot (Fery 

2001). 
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(54) Stage 4, production of WS targets in a target-like way in Nele’s database 

 Target word Gloss Phonetic form Child form Age 

 Kamel ‚camel‘ / ka�me�l / [k-��m�<] 2;0.2 

 Kaputt ‚defective‘ / ka�p�t / [ta�p�t] 2;0.2 

 Kakao ‚cocoa‘ / ka�ka�� / [ka�ka��] 2;0.2 

 

In sum, with respect to WS words, the predictions of the constraint-based analysis are 

supported by the empirical findings from the database. As predicted, WS targets are produced 

as monosyllables for a long period by Wiglaf, Eleonora and Sandra. These children produce 

WS words in a target-like way very late, at Stage 4. Outranking TROCHEE at Stage 3”, Nele 

permits iambic outputs of WS targets at an earlier stage. The rhythmic pattern of WS words will 

not change at the transition to Stages 3 and 4. The internal structure, however, develops from a 

footed iamb at Stages 3” and 3 to outputs permitting initial unfooted syllables. In that respect, all 

four children have acquired the target-like prosodic organization of WS words in German. 

 

6.3 Trisyllabic words with penultimate stress 

6.3.1 Stage 1 

Following the assumption that markedness constraints initially outrank faithfulness constraints, 

a bisyllabic trochee is predicted to survive at Stage 1. The candidate selection is presented in 

Table 6-8 below. Throughout the subsection, I exemplify the candidate evaluation by the target 

word Gi»raffe /gi»“af´/ ‘giraffe’. 

Table 6-8 illustrates that the faithful candidate a. will be eliminated due to its violation of 

ALIGNLEFT. Violation of ALIGNLEFT also leads to the exclusion of candidates b. and c. 

Preservation of the first two syllables of WSW words with their exact prosodic role additionally 

incurs a fatal violation of TROCHEE in candidate c. However, preserving the first two syllables 

with a trochaic stress pattern is also impossible because it fatally violates FAITHSTRESS. Thus, 

candidate d. is eliminated. For the winning candidate, truncation of the initial unfooted syllable is 

predicted because it only incurs a violation of the low-ranked constraint MAX-σ (candidate e.). 
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Table 6-8. The evaluation of simplex WSW words at Stage 1 

Input: / [gi (�raf.fe)F ]PW  / ALIGNLEFT TROCHEE FAITHSTRESS MAX-σ 

a. [gi (�raf.fe)F]PW *!    

b. [(!gi)F (�raf.fe)F]PW *!    

c. [(gi.�raf)F]PW *! *!  * fe 

d. [(�gi.ra)F]PW   *! * fe 

e. � [(�raf.fe)F]PW    * gi 

 

The empirical data confirm the prediction of the ranking. As the examples in (55) to (58) show, 

truncation of the initial unfooted syllable of WSW words is widespread in the databases.  

 

(55) Stage 1, truncation of WSW targets to SW in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [�haf+], [�haf�] 1;08.13 

    [�haf��], [�haf��] 1;09.02 

    [�haf�] 1;09.19 

 Tomate ‚tomato‘ / to�ma�t� / [�ma�6�], [�ma�t�] 1;09.02 

    [�ma�t] 1;09.09 

    [�ma�k4"] 1;09.26 

 Kassette ‚tape‘ / ka�s�t� / [�v�t�] 1;09.09 

 Johanna Proper name / jo�hana / [�han�a] 1;09.02 

    [�hana] 1;09.09 

 Banane ‚banana‘ / ba�na�n� / [�mæn�] 1;08.13 

    [�ma�n�] 1;09.19 

    [�ma�n�] 1;09.26 

 Kartoffel(n) ‚potato‘ (pl.) / ka �t�f�l / [�t�fl"n] 1;09.26 
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(56) Stage 1, truncation of WSW targets to SW in Eleonora’s data 

 Target Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [�,a,�], [�ha,�] 1;06.15 

    [�ha>�], [�hax+] 1;06.22 

    [��af�], [�haf�] 1;07.15 

    [�,af�], [�xaf�] 1;08.0 

    [�xaf�], [��a�f�],[�haf�] 1;08.26 

 Gitarre ‚guitar‘ / �i�ta�� / [�t,a,�], [�t,ax�] 1;06.22 

    [�k-ax�] 1;06.29 

    [�tax�] 1;07.08 

 Melissa Proper name / me�l�sa/ [�l�sa] 1;08.15 

 Kartoffel ‚potato‘ / ka �t�f�l / [�k�f�l] 1;08.32 

 Tomate ‚tomato‘ / to�ma�t� / [�p-a�t�] 1;06.15 

 

 

(57) Stage 1, truncation of WSW targets to SW in Nele’s database 

 Target Gloss Phonetic form Child form Age 

 Tomate ‚tomato‘ / to�ma�t� / [�ma�ta], [�na�pi] 1;09.24 

    [�na�bi] 1;08.29 

 Banane ‚banana‘ / ba�na�n� / [��an�] 1;06.26 

    [�na�ni] 1;08.12 

    [�nana?] 1;08.29 

    [�na�ni] 1;09.24 
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(58) Stage 1, truncation of WSW targets to SW in Sandra’s data 

 Target Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [���x�], [��af�] 1;08.21 

    [�k-af�] 1;08.31 

    [�k-af�] 1;09.06 

    [�taf�], [�k-af�] 1;09.26 

 Banane ‚banana‘ / ba�na�n� / [�mana] 1;05.20 

    [�pana] 1;05.26 

    [�na�n�], [�mana] 1;06.01 

    [�mana] 1;07.15 

    [�mana] 1;07.29 

 Tomate ‚tomato‘ / to�ma�t� / [�ma�t�], [�ma�t�] 1;07.15 

    [�mat�], [�mat-�] 1;07.29 

    [�ma�t�] 1;08.31 

 Kassette ‚tape‘ / ka�s�t� / [�t�k��] 1;08.31 

 Kartoffel ‚potato‘ / ka �t�f�l / [�k�f�l, [t�>�l] 1;08.31 

 

6.3.2 Stage 2 

The demotion of NONRECURSIVITY at Stage 2 does not affect the production pattern of WSW 

words. Like in sWS and WS targets before, no change in the prosodic shape of the output is 

predicted. The winning candidate is the truncated candidate e. 
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Table 6-9. The evaluation of simplex WSW words at Stage 2 

Input: / [gi (�raf.fe)F ]PW / ALIGNLEFT TROCHEE FAITHSTRESS MAX-σ NONREC 

a. [gi. (�raf.fe)F]PW *!     

b. [(!gi.)F (�raf.fe)F ]PW *!     

c. [(gi.�raf)F]PW *! *!  * fe  

d. [(�gi.ra)F]PW   *! * fe  

e. � [(�raf.fe)F ]PW    * gi  

 

In fact, the children persistently truncate WSW words to single trochees, omitting the initial 

weak syllable. I illustrate the production pattern by data from Wiglaf’s database in (59) below: 

 

(59) Stage 2, truncation of WSW targets to SW in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [��af�], [��af�] 1;10.13 

    [�xaf�] 1;11.03 

 Kartoffel(n) ‚potato‘ (pl.) / ka �t�f�ln / [�t�fl"] 1;10.13 

    [�t�fl"n] 1;10.28 

 Tomaten ‚tomato‘ (pl.) / to�ma�t�n / [�ma�tn]" 1;10.28 

 Banane ‚banana‘ / ba�na�n� / [�ma�n�] 1;10.13 

    [�ma�n�] 1;11.03 

 

6.3.3 Stage 3” 

The demotion of TROCHEE in Nele’s grammar at Stage 3” does not incur a change in the 

prosodic output pattern. Nele still truncates the initial weak syllable of WSW words: 
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Table 6-10. The evaluation of simplex WSW words at Stage 3” 

Input: / [gi (�raf.fe)F]PW / ALIGNLEFT FAITHSTRESS MAX-σ NONREC TROCHEE 

a. [gi (�raf.fe)F]PW *!     

b. [(!gi)F (�raf.fe)F]PW *!     

c. [(gi.�raf)F]PW *!  * fe  * 

d. [(�gi.ra)F]PW  *! * fe   

e. � [(�raf.fe)F]PW   * gi   

 

The following examples in (60) provide empirical support for Stage 3”: 

 

(60) Stage 3”, 7runcation of WSW targets to SW in Nele’s data 

 Target Gloss Phonetic form Child form Age 

 Banane ‚banana‘ / ba�na�n� / [�na�ni] 1;10.07 

    [�nani"] 1;10.14 

    [�na�n�] 1;11.04 

    [�na�n�] 1;11.14 

 Tomate ‚tomato‘ / to�ma�t� / [�na�p-a] 1;10.07 

    [�nap)], [�ma�ta] 1;11.04 

 Giraffe ‚giraffe / �i��af� / [�lafi] 1;10.0 

    [�lafi] 1;11.0 

    [�lafi] 1;11.04 

 

6.3.4  Stage 3 

At Stage 3, the children outrank ALIGNLEFT. Due to the demotion of trochee in Nele’s grammar, 

there are two different grammars for Stage 3. Both predict that WSW words are persistently 

truncated to SW. 
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Table 6-11 illustrates the evaluation in the grammars of Wiglaf, Sandra and Nele, who did not 

previously demote TROCHEE. TROCHEE is not included in the table as iambic candidates of WSW 

targets are governed by other constraints. The non-truncated candidates a. and b. are ruled out 

by their violations of PARSE-σ and NOCLASH, respectively. Stress shift to the left leads to the 

violation of FAITHSTRESS. Hence, candidate c. is eliminated. Candidates d. and e. both violate 

MAX-σ. As candidate d. additionally violates ALIGNLEFT, it is ruled out. Hence, candidate e., 

which truncates the initial weak syllable, is the winner at Stage 3 in the grammars of Wiglaf, 

Eleonora and Sandra. 

 

Table 6-11. The evaluation of simplex WSW words at Stage 3 (Wiglaf, Sandra, Eleonora) 

Input: / [gi (�raf.fe)F]PW / PARSE-σ NOCLASH FAITHSTRESS MAX-σ ALIGNLEFT 

a. [gi (�raf.fe)F]PW *!    * 

b. [(!gi)F (�raf.fe)F]PW  *!   * 

c. [(�gi.ra)F]PW   *! * fe  

d. [(gi.�raf)F]PW    * fe *! 

e. � [(�raf.fe)F]PW    * gi  

 

The following data support the predictions of the re-ranking at Stage 3. In fact, truncation of 

WSW words to a bisyllabic trochee is still found in the databases of the children: 

 

(61) Stage 3, truncation of WSW targets to SW in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [�k-�af��] 2;0.11 

 Kassette ‚tape‘ / ka�s�t� / [�s�t�] 2;0.17 

 Banane ‚banana‘ / ba�na�n� / [�ma�n�] 2;0.17 

 Antenne ‚aerial‘ / �an�t�n� / [�t�n�] 2;0.11 

 Garage ‚garage‘ / �a��a�@� / [��a�z�] 2;0.11 
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(62) Stage 3, truncation of WSW targets to SW in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Kartoffeln ‚potato‘ (pl.) / ka �t�f�ln / [�t-�f�ln] 1;09.21 

 Tomate ‚tomato‘ / to�ma�t� / [�ma�t-�] 1;09.21 

 Melissa proper name / me�l�sa/ [�l�sa] 1;09.09 

 Giraffe ‚giraffe‘ / �i��af� / A[�haf�] 1;09.09 

    [�haf��] 1;09.21 

 

(63) Stage 3, truncation of WSW targets to SW in Sandra’s data 

 Target Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [�taf�], [�k-af�] 1;09.26 

    [�k-af�], [�k,af�] 1;10.10 

 Banane ‚banana‘ / ba�na�n� / [�na�n�] 1;11.0 

 

Nele’s grammar also predicts SW outputs at Stage 3. TROCHEE is not regarded in the table 

because iambic candidates of WSW targets are impossible due to other constraints. The 

evaluation is very similar to that of the other three children. Again, in Table 6-12, the truncated 

candidate e. is the winner.   

 

Table 6-12. The evaluation of simplex WSW words at Stage 3 (Nele) 

Input: / [gi (�raf.fe)F]PW / PARSE-σ NOCLASH FAITHSTRESS MAX-σ ALIGNLEFT 

a. [gi (�raf.fe)F]PW *!    * 

b. [(!gi)F (�raf.fe)F]PW  *!   * 

c. [(�gi.ra)F]PW   *! * fe  

d. [(gi.�raf)F]PW    * fe *! 

e. � [(�raf.fe)F]PW    * gi  

 

As there are no changes in the output, I do not further provide data from her database.  
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6.3.5 Stage 4 

Due to the demotion of PARSE-σ, unfooted syllables are permitted in the output. The children 

now produce WSW words in a target-like way. It does not matter if TROCHEE is ranked at the top 

of the hierarchy (as in the grammars of Wiglaf, Eleonora and Sandra), or beneath MAX-σ (as in 

Nele’s grammar), the winning candidate is the fully faithful one (candidate a.). Table 6-13 

illustrates the selection of candidates for the four children, disregarding TROCHEE.  

 

Table 6-13. The evaluation of simplex WSW words at Stage 4 

Input: / [gi (�raf.fe)F]PW / NOCLASH FAITHSTRESS MAX-σ ALIGNLEFT PARSE-σ 

a. � [gi (�raf.fe)F]PW    * * 

b. [(!gi)F (�raf.fe)F]PW *!   *  

c. [(�gi.ra)F]PW  *! * fe   

d. [(gi.�raf)F]PW   * fe *!  

e. [(�raf.fe)F]PW   *! gi   

 

In fact, at the end of the recorded period, the children realized initial unfooted syllables in WSW 

words (examples in (64) to (67)). 

 

(64) Stage 4, realization of WSW targets in a target-like way Wiglaf’s data 

 Target Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ /�i��af� / [�i��af�] 1;11.23 

    [ki��af��], [�i��af��] 2;0.24 

    [�i��af�] 2;01.07 
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(65) Stage 4, realization of WSW targets in a target-like way Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Banane ‚banana‘ / ba�na�n� / [ba�na�n�] 2;0.02 

    [ba�na�n�] 2;0.19 

 Giraffe ‚giraffe‘ / �i��af� / [�i�lafi] 1;11.04 

    [�i�laf�] 2;0.19 

 Girlande ‚garland‘ / �� �land� / [�i�land�] 2;0.02 

 Tomate ‚tomato / to�ma�t� / [to�ma�t�] 2;0.02 

    [to�ma�t�] 2;0.19 

 

(66) Stage 4, realization of WSW targets in a target-like way Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i��af� / [��i�vaf�] 1;10.10 

   

 

[tBi�t,af�], [k-i�k-a�v�], [

�i�t,af�] 

1;11.0 

 Tomate ‚tomato / to�ma�t� / [t��mat-�] 1;09.26 

    [t-o�ma�t�] 1;11.0 

 Garage 'garage' / �a��a�@� / [ka��a�C�] 1;10.10 

 Rosine ‘raisin’ / �o�zi�n� / [�o�zi�n�] 1;10.10 

 Banane ‘banana’ / ba�na�n� / [ba�na�n�] 1;11.0 

 

(67) Stage 4, realization of WSW targets in a target-like way Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Giraffe ‚giraffe‘ / �i�“af´ / [�i��af��] 1;10.19 

    [�i��af��] 1;10.25 

 

To summarize, the proposed initial ranking predicts the omission of the initial unfooted syllable 

of WSW words. The re-rankings at Stage 2, Stage 3” and Stage 3 do not lead to a change of 
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the prosodic shape of the output. The intermediate grammars predict that truncation persists 

over a long period of time, independently of whether TROCHEE is maintained at the top of the 

hierarchy as in Wiglaf, Eleonora, Sandra’s grammars or demoted at Stage 3” as in Nele’s 

grammar. In fact, the empirical data show that truncation of WSW words is observed in the 

databases of all four children. Only at the very end of the recorded period do the children 

preserve the initial unstressed syllable of WSW words. 

6.4 Trisyllabic words with antepenultimate main stress 

Trisyllabic words with antepenultimate main stress and two light syllables occur rather 

infrequently in adult and child German. This subsection describes the characteristics in the four 

developmental stages. 

 

6.4.1 Stage 1 

At Stage 1, markedness constraints dominate faithfulness constraints. To realize an unmarked 

structure, trisyllabic SWW words survive as a bisyllabic output. The evaluation of SWW 

candidates is illustrated in Table 6-14. 

 

Table 6-14. The evaluation of simplex SWW words at Stage 1  

Input: / [(�Radi)F o]PW / PARSE-σ ALIGNLEFT MAX-σ 

a. [(�radi)F o]PW *!   

b. [(�ra.di)F(!o)F]PW  *!  

c. � [(�ra.di)F]PW   * o 

d. � [(�ra.jo)F]PW   * di 

 

The first two candidates are ruled out due to their fatal violations of the high-ranked structural 

constraints PARSE-σ and ALIGNLEFT. Hence, fully faithful outputs (candidate a.) are impossible 

at Stage 1. Due to ALIGNLEFT being high-ranked, the children cannot repair the output to a 
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bipedal form. This is depicted by candidate b. Interestingly, the ranking renders two candidates 

to be optimal: Both candidates c. and d. omit a weak syllable such that they violate MAX-σ.  

There is no agreement in the literature with respect to the question which weak syllable 

children prefer in the output. Fikkert (1994) reported that the Dutch children of her study 

preserve the pre-final syllable that is footed with the stressed one. By contrast, several other 

studies found a preference for preserving the final syllable rather than the pre-final one (Pater 

1997, Kehoe and Stoel-Gammon 1997, Kehoe 1999/2000, Adam 2002). In addition, the 

preservation pattern of SWW words seems to be influenced by onset sonority in child English. 

Children select the syllable with the less sonorant onset (Pater 1997), or they generally truncate 

weak syllables with sonorant onsets and preserve weak syllables with obstruent onsets (Kehoe 

and Stoel-Gammon 1997, Kehoe 1999/2000). The German data support the latter position, i.e., 

that the children preserve the final rather than the pre-final syllable, and that onset sonority 

additionally influences the preservation pattern. Due to the scarcity of SWW words in the 

databases – there are only four types with truncated tokens - these effects remain rather 

tentative. Note that Wiglaf did not produce truncated instances of SWW words at all. Therefore, 

the following examples in (68) to (70) are taken from the databases of Eleonora, Nele and 

Sandra. 

Only Nele’s database contains a single word type, »Paprika ‘pepper’, suitable for 

illustrating the preservation of the final syllable if both onset consonants are obstruents (68): 

 

(68) Stage 1, impact of onsets in the preservation patterns of SWW words 

 Target word Gloss Phonetic form Child form Child, age 

 Paprika ‚pepper‘ / �pap“ika / [�p-ak-a] Nele, 1;11.0 

    [�p-aka] Nele, 2;0.02 

    [�p-aka] Nele, 2;0.19 

 

Other types of SWW words, presented in (69) are consistent with the position that children 

preserve the weak syllable with a less sonorant onset (Pater 1997) or containing an obstruent 

onset (Kehoe and Stoel-Gammon 1997, Kehoe 1999/2000).  

  



             115 

 

 

(69) Stage 1, preservation of the pre-final weak syllable in SWW words 

 Target word Gloss Phonetic form Child form Child and Age 

 Radio ‘radio’ /�“a˘dijo/ [�/ati] Eleonora, 1;02.22 

 Radio ‘radio’ /�“a˘dijo/ [�ha��di] Nele, 1;08.29 

 

Sandra merges segmental material from both weak syllables in »Jaguar ‘jaguar’. In »Känguru 

‘kangaroo’, it cannot be clearly decided which syllable the vowel is taken from (70).  

 

(70) Stage 1, merging of segmental material from both weak syllables35 

 Target word Gloss Phonetic form Child form Child and Age 

 Jaguar ‘jaguar’ /�ja���a / [�ja�ka] Sandra, 1;08.21 

 Känguru  ‘kangaroo’ /�k�4�u�u/ [�t)4�] Sandra, 1;09.06 

 

So far, the data suggests that the children tend to preserve weak syllables of SWW words 

because of their prominence and segmental features. Formally, these observations are 

captured by adding the following structural constraints to the ranking: 

 

(71) Further structural constraints  

- RIGHT-ANCHOR (R-ANCH): Any element at the right edge of the input has a correspondent 

at the right edge of the output (McCarthy & Prince 1995; Pater and Paradies 1996, Pater 

1997 for child language) 

- *SON-ONSET (*SON-ONS): Sonorant onsets are not presented in the output (Kehoe 

1999/2000). 

- ONSET (ONS): Syllables have onsets (McCarthy & Prince 1993). 

 

ONSET and *SON-ONSET are ranked at the top of the hierarchy with the other markedness 

constraints. RIGHT-ANCHOR is equally ranked with FAITHSTRESS (Pater and Paradies 1996). 

                                                   

35 An analysis of these data goes beyond the scope of the subsection. 
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Following the presumed ranking, the selection of the correct bisyllabic output for »Paprika 

‘pepper’ and »Radio ‘radio’ is as depicted in Table 6-15.  

 

Table 6-15. Content preservation in simplex SWW words at Stage 1 

1. Input: / [(�Pa.pri)F ka] PW / Ons *Son-Onset R-Anch Max-σ 

a.  [(�pa. a)F]PW *!   *pri 

b.  [(�Pa.pri)F]PW   *! *ka 

c. � [(�pa.ka)F]PW    *pri 

2. Input: / [(�Ra.di)F jo]PW / Ons *Son-Onset R-Anch Max-σ 

a. [(�ra.i)F]PW *!    

b. [(�ra.jo)F]PW  *!  * di 

c. � [(�ra.di)F]PW   * * o 

 

ONSET militates against candidates deleting the onset consonant (candidates 1a. and 2a). 

Hence, omission of the onset is impossible in 1a. and 2a. Candidates preserving the weak 

syllable right-adjacent to the stressed one violate RIGHT-ANCHOR and are eliminated (1b. and 

2b.). The ranking correctly predicts the variation in the preservation pattern of SWW words. If 

the weak syllables contain two obstruent onsets (e.g., »Paprika ‘pepper’), the output is produced 

with the final weak syllable (1c.). By contrast, if there is a sonorant onset as in »Radi[j]o ‘radio’ 

(usually realized with the glide [j] in the onset position), the pre-final syllable is preserved 

(candidate 2c.). The analysis therefore shows that by adding a few well-motivated constraints, 

the free variation predicted in Table 6-15 is ruled out in favor of empirically attested patterns of 

content preservation.   

 

6.4.2 Stage 2 

Targeting only compounds, the demotion of NONRECURSIVITY does not change the prosodic 

shape of SWW at Stage 2. Like at Stage 1, SW1W2 words are predicted to survive as bisyllabic 

SW2 if there are two obstruents or SW1 if the pre-final weak syllable contains an obstruent and 
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the final one a sonorant. Due to the small number of empirical data, I do not go into further 

detail here.  

 

6.4.3 Stage 3” 

The demotion of TROCHEE in Nele’s grammar does not change the production pattern of SWW 

targets. Table 6-16 illustrates the selection of candidates on the basis of the example »Radio 

‘radio’. Like in Stages 1 and 2, the ranking predicts the truncated bisyllabic candidate c. to be 

the winner. The trisyllabic candidates a. and b. are ruled out due to their violations of PARSE-σ 

and ALIGNLEFT.  

 

Table 6-16. The evaluation of simplex SWW words at Stage 3” 

Input: / [(�Radi)F jo]PW / PARSE-σ ALIGNLEFT MAX-σ TROCHEE 

a. [(�Radi)F jo]PW  *!    

b. [(�ra.di)F (!jo)F]PW  *!*   

c. � [(�ra.di)F]PW   * jo  

 

Unfortunately, due to the scarcity of SWW outputs in Nele’s database, there are no examples in 

the database supporting the analysis.  

 

6.4.4 Stage 3 

The outranking of ALIGNLEFT at Stage 3 predicts a bipedal outcome in the grammars of the four 

children. Table 6-17 represents the candidate evaluation for all children. The different ranking of 

TROCHEE in the grammars of Wiglaf, Sandra and Eleonora on the one hand and in the grammar 

of Nele on the other hand has no effect on the shape of the output.  

The fully faithful candidate a. is still ruled out because of its violation of PARSE-σ. 

Contrary to the previous stages, the truncated candidate c. is also eliminated due to its violation 

of MAX-σ. The ranking predicts that the final syllable of SWW words creates a foot of its own. 
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Note that high-ranked NOCLASH (not depicted in the table) bans the parsing of »Radio into 

[(»ra)F(«dijo)F]PW, i.e. with a bisyllabic secondary stressed foot.  

 

Table 6-17. The evaluation of simplex SWW words at Stage 3 

Input: / [(�Radi)F jo]PW / PARSE-σ MAX-σ ALIGNLEFT 

a. [(�Radi)F jo]PW  *!   

b. � [(�ra.di)F (!jo)F]PW   ** 

c. [(�ra.di)F]PW  *! Jo  

 

The examples given in (72) to (74) support the predictions of the hierarchy. 

 

(72) Stage 3, realization of SWW targets as bipedal output in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Brokkoli ‚broccoli‘ / �b�okoli / [�bo!ko�li], [�bo!.o�li] 1;11.23 

 Känguru ‚cangaroo‘ / �k�4�u�u / [�kæ4u��u�] 2;0.11 

 

(73) Stage 3, realization of SWW targets as bipedal output in Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Känguru ‚cangaroo‘ / �kEN�u“u / [��ej�!,0�] 1;08.31 

 Brokkoli ‚broccoli‘ / �b“okoli / [�p�k-�!li] 1;11.0 

 

(74) Stage 3, realization of SWW targets as bipedal output in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Brokkoli ‚broccoli‘ / �b“okoli / [���li!ki] 1;07.08 
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6.4.5 Stage 4 

At Stage 4, PARSE-σ is demoted. The re-ranking predicts that SWW words survive with unfooted 

final syllables.  

Table 6-18 illustrates that candidate a., leaving the final syllable unfooted, is the winning 

candidate. In contrast to Stage 3, bipedal candidates are now ruled out by their violations of 

ALIGNLEFT. Truncation is impossible as it incurs a fatal violation of MAX-σ.  

 

Table 6-18. The evaluation of simplex SWW words at Stage 4 

Input: / [(�Radi)F jo]PW / MAX-σ ALIGNLEFT PARSE-σ 

a. � [(�Radi)F jo]PW    * 

b. [(�ra.di)F (!jo)F]PW  *!*  

c. [(�ra.di)F]PW *! jo   

 

To summarize, SWW words are truncated to a bisyllabic SW form at Stage 1. The presumed 

hierarchy does not make clear predictions with respect to the content of the preserved weak 

syllables. A closer examination reveals parallels to the preservation pattern reported from child 

English (Kehoe 1999/2000, Pater 1997, Pater and Paradies 1996) and child Hebrew (Adam 

2002) in that the final weak syllable is maintained over the prefinal one. Also in line with earlier 

research, the segmental features of the onsets of the weak syllables influence the preservation 

pattern. The children prefer syllables with obstruent onsets over syllables with sonorant onsets. 

Unfortunately, there are only few types and tokens supporting this theoretical analysis. 

Truncation to a bisyllabic output persists until Stage 2 in the data of Wiglaf, Eleonora, 

and Sandra or to Stage 3” in Nele’s database. Stage 3 characterizes a transitional period, 

where SWW words undergo repair to a bipedal output. At Stage 4, the final syllables remain 

unfooted. The children have now acquired SWW words in a target-like way. 
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6.5 Quadrisyllabic and longer words 

This subsection analyzes the predictions of the presumed ranking for quadrisyllabic and longer 

simplex words. There are two different prosodic shapes in the database: First, sWSW words 

such as «Marme»lade ‘jam’ and, second, the sWWSW word «Lokomo»tive ‘locomotive’ as a single 

type.  

 

6.5.1 Stage 1 

At Stage 1, the ranking of markedness over faithfulness predicts a bisyllabic trochaic outcome. 

Table 6-19 illustrates the candidate evaluation for «Marme�lade ‘jam’ and for «Lokomo�tive 

‘locomotive’. Any bipedal candidate (i.e., candidates 1a., 1b., 1c. and 2a., 2b. and 2c.) is ruled 

out due to its fatal violations of ALIGNLEFT. The winners are the truncated bisyllabic candidates 

1d. and 1d. These candidates only incur violations of the low-ranked constraint MAX-σ. 

 

Table 6-19. The evaluation of simplex sWSW and sWWSW words at Stage 1 

1. Input: / [(«Mar.me)F (�la.de)F]PW / ALIGNLEFT PARSE-σ FAITHSTRESS MAX-σ 

a.  [(«Mar.me)F (�la.de)F]PW *!*    

b. [(�Mar.me)F («la.de)F]PW *!*  *  

c. [(«Mar)F (�la.de)F]PW *!   *me 

d. � [(�la.de)F]PW    ** mar, me,  

2. Input: / [(«Lo.ko)F mo (�ti.ve)F]PW / ALIGNLEFT PARSE-σ FAITHSTRESS MAX-σ 

a.  [(«Lo.ko)F mo (�ti.ve)F]PW *!* *!   

b. [(�Lo.ko)F («ti.ve)F]PW *!*  *  

c. [(«Lo)F (�ti.ve)F]PW *!   *ko 

d. � [(�ti.ve)F]PW    ***mo, ti, ve 
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The empirical data show that the children in fact truncate sWSW and sWWSW words to 

bisyllabic trochees at Stage 1. The examples provided in (75) to (78) illustrate that they 

consistently select the final foot.  

 

(75) Stage 1, truncation of sWSW and sWWSW targets to SW in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Indianer ‚native american‘ / !��ndi�ja�n�  / [�s;a�na], [�sa�na] 1;10.13 

    [�ja�na] 1;11.13 

 Margarine ‚margarine‘ / !ma �a��i�n� / [�hi�ni], [�h�ni], [�h�n�] 1;08.13 

    [�hi�n�] 1;09.09 

 Marmelade ‚jam‘ / !ma m��la�d� / [�ha�da] 1;08.13 

    [�ha�t�] 1;09.09 

 Lokomotive ‚locomotive‘ / !lokomo�ti�v� / [�t)�f�] 1;09.02 

    [�ti�f�] 1;09.09 

    [�t)�>�] 1;09.19 

 

(76) Stage 1, truncation of sWSW and sWWSW targets to SW in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Indianer ‚native american‘ / !��ndi�ja�n�  / [�ja�na] 1;08.0 

 Limonade ‚lemonade‘ / !limo�na�d� / [�na�t�] 1;08.15 

 Marmelade ‚jam‘ / !ma m��la�d� / [�lal�], [�da�l�] 1;06.05 

 Schokolade ‚chocolate‘ / !
oko�la�d� / [�la�d�] 1;09.09 

    [�lat�] 1;10.19 

 Mandarine ‚tangerine‘ / !manda��i�n� / [�nini] 1;04.08 

    [�ne�ne] 1;06.15 

    [�nini] 1;06.22 
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(77) Stage 1, truncation of sWSW and sWWSW targets to SW in Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Apfelsine ‚orange‘ / !�ap�f�l�zi�n� / [�zi�n�] 1;09.26 

 

(78) Stage 1, truncation of sWSW and sWWSW targets to SW in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Marmelade ‚jam‘ /!ma m��la�d� / [�la�ja] 1;08.29 

    [�lali] 1;10.0 

 Lokomotive ‚locomotive‘ /!lokomo�ti�v� / [�tiz1i], [�d)zi], [�t��v�] 1;08.12 

 

6.5.2 Stage 2 

Table 6-20 depicts the candidate evaluation under the ranking at Stage 2. 
 

Table 6-20: The evaluation of simplex sWSW and sWWSW words at Stage 2 

1. Input: /[(«Mar.me)F(�la.de)F ]PW/ ALIGNLEFT PARSE-σ FAITH STRESS MAX-σ NONREC 

a.  [(«Mar.me)F (�la.de)F]PW *!*     

b. [(�Mar.me)F («la.de)F]PW *!*  *   

c. [(�Mar)F («la.de)F]PW *!   *me  

d. � [(�la.de)F]PW    ** mar, me   

2. Input:/[(«Lo.ko)F mo(�ti.ve)F]PW/ ALIGN LEFT PARSE-σ FAITH STRESS MAX-σ NONREC 

a.  [(«Lo.ko)F mo (�ti.ve)F]PW *!* *!    

b. [(�Lo.ko)F («ti.ve)F]PW *!*  *   

c. [(«Lo)F (�ti.ve)F]PW *!   *ko  

d. � [(�ti.ve)F]PW    ***mo, ti, 

ve 
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Quadrisyllabic and longer simplex words form a single prosodic word in adult German. 

Following the assumption that children parse the input in a target-like way, the outranking of 

NONRECURSIVITY at Stage 2 does affect sWSW and sWWSW targets because it is vacuously 

satisfied by simplex words. Like at Stage 1, the bisyllabic candidates 1d. and 1d. are the 

winners. This is depicted in Table 6-20. The ranking does not predict a change in the output at 

the transition to Stage 2. As there are only few data, I do not provide examples. 

6.5.3 Stage 3” 

At Stage 3”, Nele outranks TROCHEE. Table 6-21 shows that no changes are predicted with 

respect to the prosodic shape of the output. Therefore, like at Stages 1 and 2, the truncated 

candidates 1d. and 2d. are the winners. This is because TROCHEE is vacuously satisfied by the 

candidates. Any candidate changing the foot structure to an iamb incurs a violation of higher-

ranked FAITHSTRESS and is ruled out.  

 

Table 6-21. The evaluation of simplex sWSW and sWWSW words at Stage 3” in Nele’s 

grammar 

1 Input: / [(«Mar.me)F (�la.de)F]PW / ALIGN LEFT PARSE-σ FAITHSTRESS MAX-σ TROCHEE 

a.  [(«Mar.me)F (�la.de)F]PW *!*     

b. [(�Mar.me)F («la.de)F]PW *!*  *   

c. [(«Mar)F (�la.de)F]PW *!   *me  

d. � [(�la.de)F ]PW    ** mar, me   

2 Input: / [(«Lo.ko)F mo (�ti.ve)F]PW / ALIGN LEFT PARSE-σ FAITHSTRESS MAX-σ TROCHEE 

a.  [(«Lo.ko)F mo (�ti.ve)F]PW *!* *!    

b. [(�Lo.ko)F («ti.ve)F]PW *!*  *   

c. [(«Lo)F (�ti.ve)F]PW *!   *ko  

d. � [(�ti.ve)F]PW    ***mo, ti, 

ve 

 

 

Examples showing persistent truncation of sWSW and sWWSW targets are presented in (79). 
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(79) Stage 3”, truncation of sWSW and sWWSW targets to SW in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Marmelade ‚jam‘ /!ma m��la�d� / [�la�li] 1;10.07 

    [�lal�] 1;11.14 

 

6.5.4 Stage 3 

Due to the outranking of ALIGNLEFT, bipedal outputs are permitted at Stage 3. Now, sWSW 

words will be produced in a target-like way. At the same time, the medial unfooted syllable will 

be truncated in sWWSW words.  

Table 6-22 below exemplifies the consequences of the re-ranking for sWSW words. The 

fully faithful candidate a. is the winner because it only violates the outranked constraint 

ALIGNLEFT. Candidates showing stress shift to the left are eliminated due to their violation of 

FAITHSTRESS. It is reported that children sometimes pass through a period where they produce 

only the heads of the non-final foot (Kehoe 1999/2000, Pater and Paradies 1996). With respect 

to German, this is ruled out because it incurs a fatal violation of NOCLASH (candidate c.). Finally, 

truncation cannot be an option at Stage 3 because under the new ranking it causes fatal 

violations of MAX-σ. 

 

Table 6-22. The evaluation of simplex sWSW words at Stage 3 

Input: / [(«Mar.me)F (�la.de)F]PW / NOCLASH PARSE-σ FAITHSTRESS MAX-σ ALIGNLEFT 

a. � [(«Mar.me)F (�la.de)F]PW     ** 

b. [(�Mar.me)F («la.de)F]PW   *!  ** 

c. [(«Mar)F (�lade)F]PW *!   *me * 

d. [(�la.de)F]PW    *!* mar, me   

 

Examples supporting Stage 3 are presented in (80) to (82). 

  



             125 

 

 

(80) Stage 3, realization of sWSW and sWWSW targets as bipedal output in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Schokolade ‚chocolate‘ /!
oko�la�d� / [!soko�la�d�] 2;0.17 

 Lokomotive ‚locomotive‘ /!lokomo�ti�v� / [!l�ka�ti�f�], [!l�ka�ti"v�] 1;11.03 

    [!l�k��t-i�v�] 1;11.13 

 

(81) Stage 3, realization of sWSW and sWWSW targets as bipedal output in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Schokolade ‚chocolate‘ /!
oko�la�d� / [!k,�k��lad�] 1;10.19 

 Ventilator ‚ventilator‘ / !v�nti�la�t�  / [!v�nti�la�to� ] 1;10.25 

 

(82) Stage 3, realization of sWSW and sWWSW targets as bipedal output in Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Michaela proper name / !m�Ba��e�la / [!m�B��æ�la] 1;08.21 

    [!m�B���e�la] 1;09.06 

    [!m�Ba��e�la] 1;11.0 

 

The slightly different ranking in Nele’s grammar of Stage 3 does not affect the candidate 

selection. Like the other three children, Nele realizes sWSW words in a target-like way at Stage 

3 (83): 

 

(83) Stage 3, realization of sWSW and sWWSW targets as bipedal output in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Elefanten ‚elephant‘ (pl.) / !�el��fant´n / [!��l��fantn"] 2;0.02 

 Schokolade ‚chocolate‘ /!
oko�la�d� / [!l�k��la�l�] 1;11.25 

    [!l�k��lal�] 2;0.02 

    [!l�k��la�l�] 2;0.19 
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By contrast, sWWSW words still undergo truncation of the medial unfpooted syllable. Table 

6-23 illustrates that the fully faithful candidate a. incurs a violation of PARSE-σ and is ruled out. 

Candidate b., truncating the medial unfooted syllable optimally satisfies the ranking and is 

selected as the winner. Candidate c. illustrates that it is impossible to parse the medial syllable 

into a separate foot because it violates the ban against adjacent heads, NOCLASH. Likewise, a 

monosyllabic initial foot is ruled out by NOCLASH. And finally, candidate d, truncated to a 

bisyllabic output, is eliminated due to the multiple violations of MAX-σ. 

 

Table 6-23. The evaluation of simplex sWWSW words at Stage 3 

Input: / [(«Lo.ko)F mo (�ti.ve)F]PW / NOCLASH PARSE-σ MAX-σ ALIGNLEFT 

a.  [(«Lo.ko)F mo (�ti.ve)F]PW  *!  ** 

b. � [(«Lo.ko)F (�ti.ve)F]PW   *mo ** 

c. [(«Lo.ko)F («mo)F (�ti.ve)F]PW *!   *** 

c. [(«Lo)F (�ti.ve)F]PW *!  *ko * 

d. [(�ti.ve)F]PW   **!* mo, ti, ve  

 

The following data in (84), repeated from (80), illustrate that the children indeed truncate the 

medial syllable at a certain stage. Unfortunately, due to the infrequency of sWWSW words, 

instances indicative of Stage 3 are found only in the database of Wiglaf. 

 

(84) Stage 3: Realization of sWWSW targets as bipedal output in Wiglaf’s data 

 Target Gloss Phonetic form Child form Age 

 Lokomotive ‚locomotive‘ /!lokomo�ti�v� / [!l�ka�ti�f�], [!l�ka�ti"v�] 1;11.03 

    [!l�k��t-i�v�] 1;11.13 
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6.5.5 Stage 4 

The outranking of PARSE-σ at Stage 4 does not predict a change in the production pattern of 

sWSW words. With respect to sWWSW words, it predicts that the medial weak syllable will now 

be maintained. In Table 6-24 below, I only illustrate the predictions for sWWSW words.  

The faithful candidate a. optimally satisfies the ranking. Truncation violates MAX-σ 

leading to the elimination of candidates b., c. and e. Again, the output cannot be repaired to a 

tripedal output (candidate c.) because the repair violates ALIGNLEFT. Hence, candidate d. is 

ruled out as well. Note that candidates c. and d. are also eliminated due to their violations of 

NOCLASH which is not depicted in the table.  

Due to the scarcity of sWWSW words in the database, there is no empirical evidence 

supporting the analysis.  

 

Table 6-24. The evaluation of simplex sWWSW words at Stage 4 

Input: / [(«Lo.ko)F mo (�ti.ve)F]PW / MAX-σ ALIGNLEFT PARSE-σ 

a. � [(«Lo.ko)F mo (�ti.ve)F]PW  ** *! 

b. [(«Lo.ko)F (�ti.ve)F]PW *!mo **  

c. [(«Lo.ko)F («mo)F (�ti.ve)F]PW  *!**  

d. [(«Lo)F (�ti.ve)F]PW *!ko *  

e. [(�ti.ve)F]PW *!** mo, ti, ve   

 

To summarize, the ranking predicts that sWSW and sWWSW survive as bisyllabic trochees at 

Stage 1 and 2. The words are still truncated to a single trochee at Stage 3” in Nele’s grammar. 

That is, the demotion of NONRECURSIVITY at Stage 2 and of TROCHEE at Stage 3” does not 

change the prosodic shape of the output. At Stage 3 the children permit bipedal outputs, and  

sWSW words emerge in a target-like way. At the same time, the children still omit the medial 

unfooted syllable in sWWSW words. The unfooted syllable is produced at Stage 4. 
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6.6 Summary and discussion: Simplex words 

This section investigated the predictions of the re-ranking for different prosodic target shapes 

and supported them by empirical data. The proposed path of re-ranking and its consequences 

for different target shapes is summarized below. 

 

6.6.1 Stage 1 

NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS 

>> MAX-σ 

 

Due to the ranking of structural over faithfulness constraints, outputs are limited to a single foot. 

The children consistently select the main-stressed syllable from simplex words.36 If the target 

word bears final main stress, the output is systematically reduced to the final syllable. If there is 

a weak syllable right-adjacent to the main-stressed one, it is preserved as well. Words with 

penultimate main stress are thus realized as bisyllabic trochees. 

Variation is observed in SWW words. Consistent with findings from the literature, 

segmental properties of the input syllable influence the output (e.g. Pater and Paradies 1996, 

Kehoe 1999/2000). There seems to be a preference to maintain the word-final weak syllable if 

the onsets of both weak syllables are identical with respect to their sonority. The preference for 

final syllables is functionally explained by their higher prosodic prominence. Formally, this is 

accounted by RIGHT-ANCHOR, a constraint requiring the preservation of the right edge of the 

prosodic word. The constraint is vacuously satisfied by words with final or prefinal stress. If the 

two weak syllables differ with respect to their sonority, the children select the syllable with the 

less sonorous onset. This explains why the pattern of content preservation varies in a 

systematic way in SWW words.  

 

                                                   

36 Remember that pseudo-compounds are disregarded in this section. 
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6.6.2 Stage 2  

LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY 

 

The demotion of NONRECURSIVITY at Stage 2 does not change the prosodic outcome of simplex 

words. Like at Stage 1, all simplex words are truncated to a single monosyllabic foot if the target 

word is stress-final, and to a bisyllabic foot otherwise.  

 

6.6.3 Stage 3” 

LXWD ≈ PRWD, ALIGNLEFT, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY >> TROCHEE 

 

Only Nele shows an intermediate stage where TROCHEE is demoted. The ranking predicts 

asymmetries in the production pattern: Simplex WS and sWS words are realized as bisyllabic 

iambs. By contrast, words with penultimate main stress survive as bisyllabic trochees. These 

words are not affected by the re-ranking at Stage 3”. 

 

6.6.4 Stage 3 

In the following Stage 3, ALIGNLEFT is demoted. The grammars of Wiglaf, Eleonora and Sandra 

show the following ranking: 

 

LXWD ≈ PRWD, TROCHEE, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY >> ALIGNLEFT 

 

As Nele already demoted TROCHEE at Stage 3”, her grammar looks as follows after the 

demotion of ALIGNLEFT:  

 

 LXWD ≈ PRWD, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> NONRECURSIVITY >> 

TROCHEE >> ALIGNLEFT 
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Again, truncated and non-truncated outputs do coexist at Stage 3. In addition, the different 

hierarchies at Stage 3 predict slightly different inter-individual output patterns. It is common for 

all children to realize target bipedal words with two feet at Stage 3. Truncation affects initial 

unfooted syllables only in the data of Wiglaf, Eleonora and Sandra. By contrast, due to the 

demotion of TROCHEE, Nele truncates WSW words to SW but realizes WS words in their target-

like rhythmic pattern WS. Note that she did not acquire the target-like shape of WS words (i.e., 

[W(S)F]PW ) at Stage 3” because unfooted syllables are footed with the strong one to [(WS)F]PW ).  

Word-medial unfooted syllables are truncated by all children at Stage 3. SWW words, by 

contrast, survive as bipedal outputs in the grammars of the four children. Hence, the position of 

the unfooted syllable determines if there is truncation or repair to two feet. Truncation is found 

in initial or word-medial position, repair to two feet if the unfooted syllable is word-final.  

 

6.6.5 Stage 4 

 LXWD ≈ PRWD, TROCHEE, NOCLASH >> FAITHSTRESS >> MAX-σ >> NONRECURSIVITY>> 

ALIGNLEFT >> PARSE-σ 

 

Due to the demotion of PARSE-σ, unfooted syllables emerge at Stage 4. Wiglaf, Sandra and 

Eleonora now realize the initial unfooted syllables in WS and WSW targets, Nele does so in 

WSW words. All children are predicted to maintain the medial unfooted syllable in sWWSW 

words.  

Table 6-25 summarizes the prosodic development of simplex words in German. Bold 

letters indicate the Stage at which the children acquired the target-like shape.  
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Table 6-25: The prosodic development of simplex words  

 WS sWS WSW SWW sWSW sWWSW 

Stage 1 S S SW SW SW SW 

Stage 2 S S SW SW SW SW 

Stage 3”: Nele WS WS SW SW SW SW 

Stage 3: 

      Nele 

      Wiglaf, Sandra, Eleonora 

 

WS 

S 

sWS SW SWs sWSW sWSW 

Stage 4 WS sWS WSW SWW sWSW sWWSW 

 

In conclusion, the data are consistent with the view that the input prosodic organization 

influences the output. In particular, this is striking at Stage 3, where bipedal outputs of simplex 

words coexist with monopedal ones. Whether or not a target word undergoes truncation 

depends on the prosodic organization of the target word. Likewise, the prosodic structure of the 

target word determines whether in Nele’s Stage 3” outputs survive as an iambic or as a trochaic 

form. 

The acquisition pattern is mostly in line with findings from child Dutch and English. The 

early shape restriction to a single foot is consistent with formal accounts of template mapping 

(Fikkert 1994 for Dutch, Gerken 1991, 1994 for English), but also with input-output 

correspondence accounts (cf. Demuth 1995, 1996b, Pater and Paradis 1996, Pater 1997, 

Kehoe 1999/2000 for English, Adam 2002 for Hebrew). Germanic languages, among them 

German, take the trochaic foot as an unmarked prosodic word, and many phonological 

processes refer to the foot as their prosodic domain. Therefore, it is not surprising that German 

children reduce longer words to a single foot at the early stages.37  

Given the importance of the (bisyllabic) trochee in German, it is an open question which 

factors induce Nele to create iambic feet at Stage 3”.  Remember that bisyllabicity is required by 

the ranking at Stage 3”. As the target stressed syllable has to be maintained in its prosodic role 

in the output, Nele produces bisyllabic trochees and iambs in parallel at Stage 3”. This cannot 

be explained by linguistic unmarkedness because there is no iambic foot in adult German. Also, 
                                                   

37 For example, no evidence for a single foot was found in child Portuguese, a Romance language (Santos 

2003, 2005 for Brazilian Portuguese, Vigário et al. 2006 for European Portuguese) 
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the typical German word is a trochee, hence Nele’s iambs cannot arise from a high word shape 

frequency.  

Although it cannot be ultimately determined where Nele’s iambs arise from, it is clear 

that the iambs form a kind of ‘last resort’ to save otherwise ill-formed structure. Iambs only 

appear if the ranking rules out the construction of trochees. Parsing the final two syllables from 

WS and sWS words as iambic output, Nele avoids unfooted syllables and maintains more 

material from the input than at the previous stage. Remember that at Stages 1 and 2, WS and 

sWS words survive as monosyllables. I have shown in the constraint-based analysis that Nele’s 

production pattern can be easily explained assuming a slightly different way of constraint re-

ranking.  

 

6.6.6 Stress shifts to the left in bipedal words? 

In contrast to earlier models of prosodic development (Fikkert 1994, Kehoe 1999/2000), the 

present analysis does not assume a bipedal stage with obligatory word-initial stress. Formally, 

this could be accounted for by a high-ranked constraint LEFTMOSt, requiring the realization of 

main stress on the leftmost foot or syllable. Given that OT-learning algorithms allow for 

individual courses in their re-rankings, a stage of obligatory stress shifts is predicted by the 

theoretical model. Empirically, however, stress shifts are rare in bipedal outputs, and they 

cannot quantitatively define a developmental stage (Kehoe 1999/2000). Nevertheless, previous 

models proposed that stress shifts are systematic despite their sparse empirical support.  

In the German data, stress shifts to the left are extremely rare in bipedal outputs. Thus, I 

did not regard stress shifts as a systematic pattern in the grammars of the children analyzed. 

However, it should be emphasized that, investigating other children or a dense database, stress 

shifts might be systematic in the acquisition of German, too.  

 

6.6.7 The pattern of content preservation 

There is an ongoing discussion in the literature with respect to two questions. First, it is an 

unresolved issue if children select the main-stressed or the rightmost stressed syllable from 

simplex words. In regularly stressed German words, the main-stressed syllable coincides with 

the rightmost stressed one. Irregular antepenultimate stress is found in SWW words but these 
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words lack secondary stress. Hence, the simplex words of the database cannot contribute to 

the discussion about the preservation of the head syllables. 

The second issue is which weak syllable children select in SWW words at the single foot 

stage. Some studies report that they produce the weak syllable right-adjacent to the stressed 

one (Fikkert 1994, Gerken 1996). Other researchers observed a preference towards the 

rightmost weak syllable (Pater and Paradies 1996, Pater 1997, Kehoe 1999/2000, Adam 2002). 

In addition, segmental properties of the syllable onsets influence the preservation pattern. The 

data of the present study are in line with the latter position. The children tend to preserve the 

final syllable if both weak syllables have obstruent onsets and the weak syllable with the 

obstruent onset if there is a sonorant and an obstruent onset. Thus, »Paprika ‘pepper’ survives 

as [»pHakHa] (Nele, 1;11.0) but »Radio ‘radio’ as [»haÉUdi] (Nele, 1;08.29). The apparent variation 

can be accounted for by the interaction of prosodic prominence and segmental features. 

However, for German the evidence is rather tentative due to the low number of truncated SWW 

words in the database. 

 

6.6.8 The role of the target prosodic structure of simplex words 

The optimality-theoretic analysis predicts different output prosodic shapes, depending on the 

structure of the input. At Stages 1 and 2, outputs are monosyllabic or bisyllabic, depending on 

the position of the input stressed syllable. At the latter stages, truncated and non-truncated 

outputs coexist. Whether a target word is truncated or not depends on its number of syllables 

and the position of the stressed syllable. In other words, the input prosodic organization 

determines whether the output survives in a truncated or non-truncated way. The asymmetries 

result from the interaction of structural and faithfulness constraints.  Due to the increasing role 

of faithfulness constraints over time, the correspondence between input and output form does 

not increase.  

Faithfulness constraints already influence the structure of the output at Stage 1, a time 

when they are fully dominated by structural constraints. This is consistent with the tenets of 

Optimality Theory. Faithfulness constraints ensure that the stressed and a post-tonic weak 

syllable of the input survive in the output and thus they essentially determine the pattern of 

content preservation. Prosodic size and shape restrictions result from the structural constraints.  
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The empirical data suggest that the children distinguish simplex words by their target 

prosodic structure. The children do not randomly truncate syllables, but respect the internal 

prosodic parsing into syllables and feet when truncating simplex words.  

With regard to simplex words, it can be concluded that the prosodic structure of the 

target form essentially determines the shape of the output. Children maintain a correspondence 

between input and output as far as possible. The findings clearly support optimality-theoretic 

accounts proposing that children (and adults) store phonological representations in a fully 

specified way.  

We will see in the next section that the production pattern of compounds and pseudo-

compounds also supports the correspondence account. 
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7 Predictions for compounds 

7.1 Introduction  

This section examines whether the ranking proposed in section X. also correctly predicts the 

production pattern of compounds. It was shown earlier in this thesis that trisyllabic SW-s and S-

sW compounds are initially truncated to a single foot. Interestingly, the reduction to a 

monopedal form still persists at a time when compounds are already produced with two feet. I 

have demonstrated in sections X and X. that a single ranking can account for the production 

pattern of simplex words and of trisyllabic SW-s and S-sW compounds. The question 

addressed in this section is to what extent the assumed grammars also explain the pattern of 

quadrisyllabic compounds and of compounds containing longer constituents. In addition, I will 

examine the predictions for pseudo-compounds. 

The section is organized as follows: Subsection 7.2 is concerned with the development 

of quadrisyllabic SW-sW-compounds. Subsection 7.3 concentrates on compounds containing 

bipedal constituents. Compounds containing constituents with unfooted syllables are analyzed 

in subsection 7.4. Subsection 7.5 investigates to what extent the presumed re-rankings account 

for the production pattern of pseudo-compounds. Finally, subsection 7.6 provides a summary 

and discussion of the analysis of compounds and pseudo-compounds. 

 

7.2 Quadrisyllabic compounds 

7.2.1 Stage 1 

The assumed ranking NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH 

>> FAITHSTRESS >> MAX-σ  predicts that a truncated candidate is selected at Stage 1. Table 7-1 

illustrates the evaluation of the candidates by reference to the example Gummi-bärchen ‘gummi 

bear’.  

The fully faithful candidate a. fatally violates the high-ranked markedness constraint 

NONRECURSIVITY and is ruled out. As illustrated by candidate b., the children cannot ban 

recursivity by parsing the constituents into two feet. This is due to ALIGNLEFT which militates 
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against bipedal outputs. For SW-sW compounds, the ranking predicts two optimal candidates, 

the initial and the final constituent (candidates c. and d.). Both candidates incur two violations of 

MAX-σ. 

 

Table 7-1. The evaluation of SW-sW compounds at Stage 1. 

Input: /[ [(»gum.mi) F ]PW [(«bär.chen)F ]PW]PW / NONREC ALIGNLEFT MAX-σ 

a.  [[ (»gum.mi) F ]PW [(«bär.chen)F ]PW]PW *!   

b. [ (»gum.mi) F («bär.chen)F ]PW  *!*  

c. � [(»gum.mi) F ]PW    ** bär, chen 

d. � [(»bär.chen)F ]PW   ** gum, mi 

 

Truncation of quadrisyllabic compounds is infrequent in the database; altogether, there are six 

instances produced by Sandra and Eleonora. As either constituent forms a bisyllabic foot, the 

variation reflects the individual preservation strategies of the children. Sandra preserves the 

initial constituent from quadrisyllabic compounds and truncates the second constituent as 

depicted in (85): 

 

(85) Stage 1, truncation of the second constituent in SW-sW compounds in Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Nagel-schere ‘nail scissors’ /�na˘�´l«Se˘“´/ [�nak�] 1;09.06 

 Gummi-bärchen ‘gummi bear’ /��Umi«bæ˘åB´n/ [���mi], [���mi], [���mi] 1;10.19 

 

In contrast to Sandra, Eleonora maintains the final constituent of quadrisyllabic compounds 

(86). 
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(86) Stage 1, truncation of the first constituent in SW-sW compounds in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Puppen-wagen  ‘doll’s pram’ /�pUp´n«va˘�´n/ [�Dak4"] 1;07.15 

 Gummi-bärchen  ‘gummi bear’ /��Umi«bæ˘åB´n/ [�pæB�n] 1;09.09 

 

7.2.2 Stage 2 

Due to the demotion of NONRECURSIVITY at Stage 2, SW-sW compounds emerge in a target-like 

way with two prosodic words. Table 7-2 illustrates the candidate evaluation under the presumed 

ranking of ALIGNLEFT >> MAX-σ >> NONRECURSIVITY. The new ranking renders the fully faithful 

candidate a. to be the optimal one as it only incurs a violation of low-ranked NONRECURSIVITY. 

High-ranked ALIGNLEFT still bans bipedal outputs such that candidate b. is eliminated. The 

truncated candidates c. and d. are eliminated due to their violations of MAX-σ. 

 

Table 7-2. The evaluation of SW-sW compounds at Stage 2 

 Input: /[[ (»gum.mi) F ]PW [(«bär.chen)F ]PW]PW / ALIGNLEFT MAX-σ NONREC 

a. � [ [(»gum.mi) F ]PW [(«bär.chen)F ]PW]PW   * 

b. [ (»gum.mi) F («bär.chen)F ]PW *!*   

c. [(»gum.mi) F ]PW   *!* bär, chen  

d. [(»bär.chen)F ]PW  *!* gum, mi  

 

The examples provided in (87) from Wiglaf’s database support the analysis. 

 

(87) Stage 2, target-like production of quadrisyllabic compounds in Wiglaf’s data 

 Target word Gloss Phonetic form Child form Age 

 Unter-hose ‘underpants /�?Unt´å«ho˘z´/ [�/�nta«hEz�] 1;10.28 

 Oster-hase ‘easter bunny’ /�?o˘st´å«ha˘z´/ [�/o�sta«has�] 1;10.13 

 Bade-hose ‘bathing trunks’ /�ba˘d´«ho˘z´/ [�ba�d�«ho�z�] 1;10.28 
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Target-like instances of quadrisyllabic compounds are found in the databases of Sandra (88), 

Nele (89) and Eleonora (90), too: 

 

(88) Stage 2, target-like production of quadrisyllabic compounds in Sandra’s data 

 Target  Gloss Phonetic form Child form Age 

 Mietze-katze 

Gummi-bärchen 

‘pussy cat’ 

‘gummi bear’ 

/�mi�t�s�!kat�s� / 

/���mi!bæ� B�n 

[mi�t�!hFt�s�] 

[���m�B!beGn"] 

1;10.0 

1;10.19 

 Tannen-zapfen ‘fir cone’ /�tan�n!t�sap�f�n / [�t-an�!hapm"] 1;10.19 

 Butter-blume ‘buttercup’ / �b�t� !blu�m� / [�p�t�!plu�m�]  1;11.0 

 

(89) Stage 2, target-like production of quadrisyllabic compounds in Nele’s data 

 Target word Gloss Phonetic form Child form Age 

 Apfel-schorle ‘apple spritzer / ��ap�f�l!
� l� / [�ap�!s�� l�] 2;0.19 

 Katzen-babies ‘baby cats’  / �kat�s�n!be�bis/ [�k-ati!bebis] 1;11.0 

 Kuschel-hase ‚cuddly bunny‘  / �k�
�l!ha�z� / [�k�ti!hali], [�k0ti!ha�z�] 1;11.04 

 Rasen-mäher  ‘lawn-mower’  / ��a�z�n!mæ�h�  / [�dazi!me�  ] 1;11.04 

 

(90) Stage 2, target-like production of quadrisyllabic compounds in Eleonora’s data 

 Target word Gloss Phonetic form Child form Age 

 Affen-baby ‘baby monkey’ / ��af�n!bebi / [��af�m"!bibi ] 1;10.25 

 Tausend-füßler ‘centipede’ / �ta��z�nt!fy�sl�  / [�t-a��s�!t-y�s ] 1;10.25 

 

7.2.3 Stages 3 and 4 

The re-rankings at Stages 3 and 4 do not change the prosodic shape of the output of SW-sW 

compounds. I briefly outline the re-rankings at these stages below. Table 7-3 illustrates that the 

fully faithful candidate a. remains the optimal one under the new ranking. The parsing of SW-

sW compounds into bipedal structure as shown by candidate b. should in principle be possible 
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after the demotion of ALIGNLEFT. However, it violates high-ranked LXWD ≈ PRWD, because the 

minor lexical words do not correspond to prosodic words. Thus, candidate b. is eliminated. Like 

at Stage 2, truncation incurs fatal violations of the faithfulness constraint MAX-σ. Therefore, 

candidates c. and d. are ruled out. 

 

Table 7-3. The evaluation of SW-sW compounds at Stage 3 

Input: /[[ (»gum.mi) F ]PW [(«bär.chen)F ]PW]PW / LXWD ≈ PRWD MAX-σ NONREC ALIGNLEFT 

a. � [ (»gum.mi) F ]PW («bär.chen)F ]PW]PW   *  

b. [ (»gum.mi) F («bär.chen)F ]PW *!   ** 

c. [(»gum.mi) F ]PW   *!* bär, chen   

d. [(»bär.chen)F ]PW  *!* gum, mi   

 

At Stage 4, PARSE-σ is demoted, which means that unfooted syllables are now permitted. Note 

that SW-sW compounds do not contain unfooted syllables so that the constraint is vacuously 

satisfied. As depicted in Table 7-4 below, the re-ranking at Stage 4 cannot affect the outcome of 

SW-sW compounds. 

 

Table 7-4. The evaluation of SW-sW-compounds at Stage 4 

Input:/[ (»gum.mi)F]PW [(«bär.chen)F]PW]PW / LXWD ≈ 

PRWD 

MAX-σ NONREC ALIGNLEFT PARSE-σ 

a. � [ (»gum.mi) F ]PW [(«bär.chen)F ]PW]PW   *   

b. [ (»gum.mi) F («bär.chen)F ]PW *!   **  

c. [(»gum.mi) F ]PW   *!* bär, chen    

d. [(»bär.chen)F ]PW  *!* gum, mi    

 

So far, this subsection has shown that the proposed re-ranking can account for the production 

pattern of compounds containing monopedal constituents. At Stage 1, SW-sW compounds are 

truncated to a single bisyllabic constituent. As both constituents satisfy the ranking, the children 

consistently applied additional strategies in the pattern of content preservation. At Stage 2, the 
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children permitted recursive structure, thus realizing SW-sW compounds in a target-like way. 

The demotion of ALIGNLEFT at Stage 3 and of PARSE-σ at Stage 4 did not change the internal 

structure of SW-sW compounds. We can thus conclude that SW-sW compounds are mastered 

at Stage 2, when they first emerge with recursive prosodic structure. 

In the next subsection, I show that the re-ranking at Stage 3 does affect the pattern of a 

certain type of compounds, namely compounds containing bipedal constituents. 

 

7.3 Compounds containing bipedal constituents 

In this subsection, I analyze compounds containing bipedal constituents.  Since they occur very 

infrequently in the database, I combine different shapes, often containing very few tokens. 

These are sWSW-s (e.g., «Schoko»laden-«eis ‘chocolate ice cream’; Wiglaf, 1 token), sWS-SW 

(e.g., «Poli»zei-«auto ‘police car’; Wiglaf, 1 token), SWs-sW (e.g., »Feuer«wehr-«auto ‘fire engine’; 

Wiglaf and Nele, 5 tokens) and SW-sWsW compounds (»Fieber-«thermo«meter ‘clinical 

thermometer’, Sandra, 17 tokens). The subsection aims to show that the re-rankings affect 

these bipedal constituents in the same way. In the OT-analysis, I exemplify the production 

pattern by the most frequent compound Fieber-thermometer ‘clinical thermometer’, where the 

second constituent comprises two feet. 

 

7.3.1 Stage 1 

As has been demonstrated for the other prosodic shapes, the ranking predicts truncation to a 

single foot at Stage 1. Table 7-5 illustrates that non-truncated candidates such as a. and b. are 

ruled out due to their fatal violations of NONRECURSIVITY and ALIGNLEFT. Like in quadrisyllabic 

SW-sW compounds, the ranking predicts more than one optimal candidate. The table shows 

that the initial constituent (candidate c.) and the final foot (candidate d.) equally satisfy the 

ranking. Note that a further candidate [(ther.mo)F]PW, not depicted in Table 7-5, would be 

optimal, too.  
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Table 7-5. The evaluation of compounds comprising bipedal constituents at Stage 1 

Input: /[[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW / NONREC ALIGNLEFT MAX-σ 

a. [[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW *!   

b. [(»fie.ber) F («ther.mo)F («me.ter)F]PW   *!*, *!***  

c. � [(»fie.ber) F ]PW    **** ther, mo, me, ter 

d. � [(»me.ter)F ]PW   **** fie, ber, ther, mo 

 

Of those compounds containing bipedal constituents, only Fieber-thermometer ‘clinical 

thermometer’ is truncated to a single foot. The compound is produced by Sandra. Sandra 

realizes eleven truncated instances at age 1;08.14 consistently preserving the first constituent 

Fieber. This coincides with her strategy to select the first constituent of SW-sW compounds 

(see (85) above). 

 

(91) Stage 1, truncation of the second constituent in Fieber-thermometer in Sandra’s data 

 Target word Gloss Phonetic form Child form Age 

 Fieber-

thermometer 

‘clinical    

thermometer’ 
/�fi˘b´å«tEåmo«me˘t´å / [�tib�], [�dib�], [�bi�ba]  

1;08.14 

 

 

7.3.2 Stage 2 

The demotion of NONRECURSIVITY at Stage 2 predicts that prosodic words survive with two 

constituents. The bipedal constituent is truncated to a single foot. 

Table 7-6 illustrates that non-truncated outputs cannot be optimal because they fatally 

violate ALIGNLEFT (candidates a. and b.). Truncation to a single foot leads to exclusion, too 

because MAX-σ is fatally violated. The optimal candidate c. maintains one foot from each 

constituent.  
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Table 7-6. The evaluation of compounds containing bipedal constituents at Stage 2 

Input: /[[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW / ALIGNLEFT MAX-σ NONREC 

a. [[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW *!*  * 

b. [(»fie.ber) F («ther.mo)F («me.ter)F]PW  *!*, *!***   

c. � [[(»fie.ber) F ]PW [ («me.ter)F ]PW]PW  ** ther, mo * 

d. [(»fie.ber) F ]PW   ***!* ther, mo, me, ter  

 

The database contains eight instances of compounds with bipedal constituents indicative of 

Stage 2. The examples provided in (92) illustrate that the children in fact selected a foot from 

each constituent. From the bipedal constituents –«thermo»meter, «Schoko»laden- and 

»Feuer«wehr-, they maintained the main-stressed feet (meter)F, (laden) F, and (feuer) F. This 

corresponds to the content preservation observed in simplex words and supports the position 

that the children analyze the constituents as independent morphological and prosodic words.  

 

(92) Stage 2, truncation of compounds containing bipedal constituents in Sandra’s and 

Wiglaf’s data 

 Target word Gloss Phonetic form Child form Name, age 

 Fieber-

thermometer 

‘clinical 

thermometer’ 
/�fi˘b´å«tEåmo«me˘t´å/ 

[�pi�p�!m9�di ] 

[�bi�ba!m0�ti] 

Sandra, 1;08.14 

1;08.21 

 
Schokoladen-eis 

‘chocolate ice 

cream’ 
/«Soko�la˘d´n«?aÉIs/ [�la�x4"«�a��s] Wiglaf, 1;10.28 

 Feuerwehr-auto ‘fire engine’ / �fçÉI´å«ve˘å«?aÉUto / [�f���ja!�a��tE] Wiglaf, 1;10.28 

 

7.3.3 Stage 3 

At Stage 3, ALIGNLEFT is demoted. Now, truncation of bipedal constituents is ruled out, and the 

constituents survive in their target-like way. Table 7-7 illustrates that the fully faithful candidate 

a. is the winner with the aid of the example Fieber-thermometer. Candidate b. satisfies 
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NONRECURSIVITY at the cost of LXWD ≈ PRWD. This leads to its exclusion. The truncated 

candidates c. and d. fatally violate MAX-σ and are therefore eliminated. 

 

Table 7-7. The evaluation of compounds containing bipedal constituents at Stage 3. 

Input: /[[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW / LXWD ≈ 

PRWD 

MAX-σ NONREC ALIGNLEFT 

a. � [[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW   * ** 

b. [(»fie.ber) F («ther.mo)F («me.ter)F]PW  *!*   **, **** 

c. [[(»fie.ber) F ]PW [ («me.ter)F ]PW]PW  *!* ther, mo *  

d. [(»fie.ber) F ]PW   *!*** ther, 

mo, me, ter 

  

 

The majority of compounds containing bipedal constituents are consistent with Stages 1 and 2. 

Therefore, empirical evidence for the analysis is scarce. The database unfortunately does not 

contain a faithful instance of Fieber-thermometer ‘clinical thermometer’ but there is another 

example, Polizei-auto ‘police car’, in Wiglaf’s recordings that supports the analysis (93): 

 

(93) Stage 3, target-like realization of compounds containing bipedal constituents in Wiglaf’s 

data 

 Target word Gloss Phonetic form Child form Age 

 Polizei-auto ‘police car’ /«poli�tÉsaÉI«?aÉUto/  [«boli�sa��«�a��tE] 1;11.23 

 

 

7.3.4 Stage 4 

As there are no unfooted syllables in the compound shapes under consideration, the demotion 

of PARSE-σ at Stage 4 has no further effect on the output. Table 7-8 shows that PARSE-σ is 

vacuously satisfied by these types of compounds.  
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Table 7-8. The evaluation of compounds containing bipedal constituents at Stage 4. 

Input: 

 /[[(»fie.ber) F ]PW [(«ther.mo)F «me.ter)F ]PW]PW / 

LXWD ≈ 

PRWD 

MAX-σ NON 

REC 

ALIGN 

LEFT 

PARSE-σ 

a. � [[(»fie.ber) F ]PW [(«ther.mo)F («me.ter)F ]PW]PW   * **  

b. [(»fie.ber)F («ther.mo)F («me.ter)F]PW  *!*   **, ****  

c. [[(»fie.ber) F ]PW [ («me.ter)F ]PW]PW  *!* ther, mo *   

d. [(»fie.ber) F ]PW   *!*** ther, 

mo, me, ter 

   

 

To summarize the results so far, the constraint-based analysis predicts that compounds 

containing a bipedal constituent undergo truncation to a single foot at Stage 1. Although the 

database is small, there is empirical evidence for Stage 1. At Stage 2, the demotion of 

NONRECURSIVITY predicts that the children select one foot from each constituent. Stage 2 is also 

supported by the empirical data from Sandra’s and Wiglaf’s databases. At the following Stage 

3, children demote ALIGNLEFT. In consequence, bipedal constituents are permitted. As the 

outranking of PARSE-σ at Stage 4 does not change the production pattern, it can be concluded 

that compounds containing bipedal constituents are mastered at Stage 3.  

 

7.4 Compounds containing unfooted syllables 

The last type of morphologically complex words considered in this thesis are compounds 

containing an unfooted syllable. The following analysis comprises a number of different 

prosodic shapes. These are S-Ws (e.g., »Luft-ba«llon ‘balloon’, »Reiß-ver«schluss ‘zip’), WSW-

WsW (e.g., Ka»ssetten-re«corder ‘tape recorder’), WSW-Ws (e.g., Toi»letten-pa«pier ‘toilet 

paper’), WSW-s (Ko»ala-«bär ‘coala’), WSW-sW (e.g., To»maten-«soße ‘tomato sauce’). 

 



             145 

 

 

7.4.1 Stage 1 

The initial ranking of structural constraints over faithfulness constraints predicts that the 

compounds are reduced to a single foot. Although there is no empirical support for Stage 1 in 

the database, I exemplify what the evaluation of candidates would look like with reference to the 

compound To»maten-«soße ‘tomato sauce’.   

Table 7-9 shows that there are, again, two optimal candidates c. and d., which leaves 

room for individual preferences in the preservation pattern. The prediction is that Sandra selects 

candidate c. and Eleonora candidate d. Remember that the girls applied these strategies in 

SW-sW compounds and that Sandra preserved the initial constituent in Fieber-thermometer 

‘clinical thermometer’, too. 

 

Table 7-9. The evaluation of compounds containing unfooted syllables at Stage 1 

Input: /[[to (»ma.ten) F ]PW [ («so.ße)F ]PW]PW / NONREC ALIGNLEFT MAX-σ 

a. [[to (»ma.ten) F ]PW [ («so.ße)F ]PW]PW *! *!  

b. [ (»ma.ten) F  («so.ße)F ]PW  *!* * to 

c. � [(»ma.ten) F ]PW    *** to, so, ße 

d. � [(»so.ße)F ]PW   *** to, ma, ten 

 

7.4.2 Stage 2 

Due to the demotion of NONRECURSIVITY at Stage 2, the compounds survive with two 

monopedal constituents. Table 7-10 shows that the fully faithful candidate a. cannot be the 

winner because the unfooted syllable incurs a fatal violation of ALIGNLEFT. Likewise, bipedal 

candidates such as c. are eliminated due to their violations of ALIGNLEFT. Candidates truncated 

to a single foot are ruled out because of their violations of MAX-σ (d. and e.). 

  



             146 

 

 

Table 7-10. Stage 2, the evaluation of compounds containing unfooted syllables 

Input: /[[to (»ma.ten) F ]PW [ («so.ße)F ]PW]PW / ALIGNLEFT MAX-σ NONREC 

a. [[to (»ma.ten)F ]PW [ («so.ße)F ]PW]PW *!  * 

b. � [[(»ma.ten) F ]PW [ («so.ße)F ]PW]PW  * to * 

c. [ (»ma.ten) F  («so.ße)F ]PW *!* * to  

d. [(»ma.ten) F ]PW   **!* to, so, ße  

e. [(»so.ße)F ]PW  **!* to, ma, ten  

 

Outputs consistent with Stage 2 are provided in (94): 

 

(94) Stage 2, realizations of compounds containing unfooted syllables in Wiglaf’s data 

  Target word Gloss Phonetic form  Child form Age 

  Luft-ballon ‘balloon’ /�l�ftba!l�4/  [�n�f«p�4�] 2;0.11 

  Kehr-maschine ‘road sweeper’ /�ke� ma!
i�n�/ [��e� «si�m�], 

[��e� !si�m�] 

1;11.19 

  Kassetten-recorder ‘tape recorder’ /ka�s�t�n�e�k� d�å/  [�s�tn«k� da] 

[�s�tn"!k,�� d�] 

1;11.13, 

 2;0.24 

 

A few instances indicative of Stage 2 are found in Nele’s and Sandra’s databases (95). 

Eleonora did not produce compounds consistent with Stage 2. 

 

(95) Stage 2, realizations of compounds containing unfooted syllables in Nele’s and Sandra’s 

data 

 Target word Gloss Phonetic form  Child form Child, age 

 Koala-bär ‘coala’ / ko��a�la!bæ�  / [�ka�bi!pe� ], [�ka�ba!pe� ] Nele, 1;10.0, 

 Toiletten-papier ‘toilet paper’ /to�l�t�npa!pi�  / [�t�tn"!pi�] Nele, 2;0.19 

 Tomaten-soße ‘tomato sauce’ / t��ma�t�n!zo�s� / [�mat�!s��s� ] Sandra, 1;09.06 
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7.4.3 Stage 3” 

Out of the four children, only Nele demotes TROCHEE at Stage 3”. In consequence, she permits 

bisyllabic trochaic and iambic prosodic words. For compounds containing unfooted syllables, 

the ranking at Stage 3” predicts that bisyllabic iambic constituents do not undergo truncation. I 

exemplify the effect of the re-ranking by the target word »Luft-ba«llon ‘balloon’, which is in fact 

found in Nele’s database. 

Table 7-11 illustrates that the adult-like parsing of the compound is impossible because 

it incurs a fatal violation of ALIGNLEFT (and, not depicted, of PARSE-σ). The ranking is optimally 

satisfied if the bisyllabic constituent is parsed as an iambic foot. This is the case with candidate 

b. Truncation of the unfooted syllable (candidate c.) or of more syllables (candidate d.) leads to 

the exclusion of the candidates because they fatally violate MAX-σ.  

 

Table 7-11. Demotion of TROCHEE in Nele’s grammar at Stage 3”: 

 Input: /[[ (»Luft) F ]PW [ ba(«lon)F ]PW]PW / ALIGNLEFT MAX-σ NONREC TROCHEE 

a. [[ (»Luft) F ]PW [ ba («lon)F ]PW]PW *!  *  

b. � [[ (»Luft) F ]PW [( ba«lon)F ]PW]PW   * * 

c. [[ (»Luft) F ]PW [(«lon)F ]PW]PW  *! Ba *  

d. [(«lon)F ]PW  *!* luft, ba   

 

Two instances of Luft-ballon ‘balloon’ support the predictions of the OT-analysis (96).38  

  

                                                   

38 Note that the examples are also consistent with a rhythmic constraint as proposed in Gerken (1992, 1996) 

and Wijnen, Krijkhaar & den Os (1994). According to this view, the children would parse the input syllables of 

Luft-ballon into trochaic feet [(luft.ba)F(lon)F]PW across the morphological boundary. However, there is 

independent evidence against rhythmic constraints (Demuth 2001 a,b). Also, a rhythmic constraint cannot 

explain a) why Wiglaf truncated the weak syllable in Luft-ballon (see (94) above), and why Nele preserved the 

weak syllable in simplex WS targets (e.g., Ka»mel ‘camel’) at Stage 3”, too. 
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(96) Stage 3, realizations of compounds containing unfooted syllables in Nele’s data 

 Target word Gloss Phonetic form  Child form Age 

 Luft-ballon ‘balloon’ /�lUftba«lçN/ [�lapi!la��m],  

[�lEp�!p�4] 

1;11.04 

2;0.19 

 

7.4.4 Stage 3 

Table 7-12 illustrates that each constituent of compounds such as To»maten-«soße ‘tomato 

sauce’ comprises a single foot at Stage 3. Despite the demotion of ALIGNLEFT, candidate a. is 

ruled out due to its violations of the top-ranked constraint PARSE-σ . The constraint militates 

against unfooted syllables. The table also shows that the children cannot preserve the initial 

unfooted syllable by parsing it into a foot because this incurs a fatal violation of high-ranked 

NOCLASH. The winning candidate c. incurs a violation of MAX-σ and NONRECURSIVITY. Candidate 

d., parsing the syllables into two feet, is ruled out because of its violations of LXWD ≈ PRWD. 

Finally, truncation to a single foot is impossible because it causes fatal violations of MAX-σ 

(candidate e.). 

 

Table 7-12. The evaluation of compounds containing unfooted syllables at Stage 3 

Input:/[[to (»ma.ten)F ]PW [(«so.ße)F]PW]PW / PARSE-σ NO 

CLASH 

LXWD ≈ 

PRWD 

MAX-σ NONREC ALIGNLEFT 

a. [[to (»ma.ten) F ]PW [(«so.ße)F ]PW]PW *!    * * 

b. [[«to]F(»ma.ten)F ]PW [(«so.ße)F ]PW]PW  *!   * * 

c. � [[(»ma.ten)F]PW [(«so.ße)F]PW]PW    * to *  

d. [ (»ma.ten)F  («so.ße)F ]PW    * to  ** 

e. [(»ma.ten) F ]PW     **!* to, 

so, ße 

  

 

As the demotion of ALIGNLEFT at Stage 3 does not cause a change in the output, the empirical 

evidence is identical to Stage 2 above. 
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7.4.5 Stage 4 

At Stage 3, PARSE-σ and NOCLASH ensured that the unfooted syllable of To»maten-«soße 

‘tomato sauce’ is truncated. Due to the demotion of PARSE-σ at Stage 4, the fully faithful 

candidate a. in Table 7-13 optimally satisfies the ranking. Candidates b., c. and d. are ruled out 

due to their violations of NOCLASH and MAX-σ, respectively. 

 

Table 7-13. The evaluation of compounds containing unfooted syllables at Stage 4 

Input: /[[to (»ma.ten)F ]PW [(«so.ße)F ]PW]PW / NO CLASH MAX-σ ALIGNLEFT PARSE-σ 

a. � [[to (»ma.ten)F ]PW [ («so.ße)F ]PW]PW   * * 

b. [(«to)F(»ma.ten)F ]PW [(«so.ße)F ]PW]PW *!  *  

c. [[(»ma.ten)F ]PW [(«so.ße)F]PW]PW  *! to   

d. [(»ma.ten) F ]PW   *!** to, so, ße   

 

A few instances from Sandra’s database support the analysis: 

 

(97) Stage 4, target-like realizations of compounds containing unfooted syllables in Sandra’s 

data 

 Target word Gloss Phonetic form  Child form Age 

 Luft-ballon ‘balloon’ /�lUftba«lçN/ [�l�fka!t�n] 

[ b�4�!l�4 ] 

1;09.16 

1;10.0 

 Reiß-verschluss ‘zip’ / �“aÉIsf´å«SlUs / [��a��z�!Bl�s ], [��a��s�B!Bl�s] 1;11.0 

 

To summarize, the prediction for all children is that they truncate compounds containing 

unfooted syllables to a single foot at Stage 1. Unfortunately, there are no empirical data 

supporting Stage 1. At Stage 2, one foot from each constituent is realized. Unfooted syllables 

undergo truncation. Nele then enters into Stage 3” by outranking TROCHEE. At this stage, 

prosodic words are bisyllabic, forming either trochees or iambs. In Nele’s database, there is 

evidence that compound constituents are in fact realized as iambs. At the following Stage 3, the 

children demote ALIGNLEFT. The new ranking, however, has no effect on the output because 
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additional structural constraints such as NOCLASH and PARSE-σ militate against preservation of 

the initial weak syllable. A target-like form is realized at Stage 4 after the demotion of PARSE-σ. 

Table 7-14 summarizes the prosodic development of compounds in German. Bold letters 

indicate the Stage at which the children acquired the target-like shape. Note that, due to the 

variation in the target prosodic shape of compounds, the shapes in the table provide the 

maximal size of the output. 

 

Table 7-14. The prosodic development of compounds 

 SW-s S-sW SW-sW Bipedal 

constituents 

Unfooted 

syllables 

Stage 1 SW SW SW SW SW 

Stage 2 SW-s S-sW SW-sW SW-sW SW-SW 

Stage 3”: Nele SW-s S-sW SW-sW SW-sW WS-WS 

Stage 3: SW-s S-sW SW-sW sWSW-sWSW SW-SW 

Stage 4 SW-s S-sW SW-sW sWSW-sWSW WSW-WSW 

 

 

7.5  Pseudo-compounds 

This subsection analyzes the predictions for pseudo-compounds. There are only few different 

word types, which comprise different prosodic shapes.  

Analyzing pseudo-compounds is an intricate issue because the literature provides no 

clear position with respect to the structure of the input. Féry (2001:134) argues that words 

containing existing stems or bound stems such as »Elfen«bein ‘ivory’ and »Tele«fon ‘telephone’ 

should be analyzed as morphologically complex words. In contrast, words without embedded 

stems such as »Peli«kan ‘pelican’ and »Pingu«in ‘penguin’ are monomorphemic. 

In the analysis, we thus have to consider two types of underlying forms. The first class of 

pseudo-compounds contains words that are parsed like real compounds, i.e. with recursive 

prosodic structure. Examples are Ameise ‘ant’, Eidechse ‘lizzard’, Heuschrecke ‘grasshopper’, 

Mikrofon ‘microphone’, Nackedei ‘naked child’, Telefon ‘telephone’.  I will refer to these pseudo-

compounds as Class I. The second type consists of monomorphemic words, referred to as 
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Class II. Examples in the database are Benjamin and Jonathan (proper names), Pelikan 

‘pelican’ and Pinguin ‘penguin’. In the analysis, I will consider to what extent the presumed 

differences in the prosodic organization predict differences in the output, and whether the 

predicted differences can be supported by empirical data. I start by analyzing Class I pseudo-

compounds below. Class II pseudo-compounds follow thereafter. 

 

7.6 Pseudo-compounds class I 

7.6.1 Stage 1 

The initial ranking of structural constraints over faithfulness constraints predicts that all pseudo-

compounds are truncated to a single foot. If it is assumed that pseudo-compounds Class I are 

parsed as recursive prosodic words, the bisyllabic pseudo-constituent should survive in the 

output. 

In Table 7-15 below, I exemplify the evaluation by the word »Tele«fon ‘telephone’.  Non-

truncated candidates a. and b. are eliminated due to their violations of NONRECURSIVITY and 

ALIGNLEFT. Of the truncated candidates c. and d., candidate c. is optimal because it incurs 

fewer violations of MAX-σ.   

 

Table 7-15. The evaluation of pseudo-compounds Class I at Stage 1 if they form recursive 

prosodic words 

Input: /[[(»te.le) F ]PW [(«fon)F]PW]PW / NONREC ALIGNLEFT MAX-σ 

a. [[(»te.le)F]PW [(«fon)F ]PW]PW *!   

b. [[(»te.le) F [(«fon)F]PW  *!*  

c. � [(»te.le)F ]PW    *  fon 

d.  [(»fon)F ]PW   ** te, le 

 

Empirically, the evidence for Stage 1 comes from Eleonora’s realizations of »Telefon and 

»Mikrofon ‘microphone’. This is shown in (98). Ameise ‘ant’, Heuschrecke ‘grasshopper’ and 

Nackedei ‘naked child’ are not truncated.  
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(98) Stage 1, realizations of pseudo-compounds Class I in Eleonora’s data 

 Target word Gloss Phonetic form  Child form Age 

 Telefon ‘telephone’ /�te˘l´«fon [�de�ja] 1;02.22 

    [�teja] 1;04.08 

    [�t)ja] 1;07.15 

    [�t)ja] 1;08.26 

 Mikrofon ‘microphone’ /�mIk“o«fo˘n/ [�m�k�4] 1;10.25 

 

By contrast, if it is assumed that pseudo-compounds Class I are analyzed as bipedal simplex 

words, the ranking predicts that »Telefon is truncated to [»tefon] at Stage 1. Such a truncation 

pattern is attested from child Dutch (Fikkert 1994) and English (Gerken 1994), but preservation 

of the two head syllables as a single foot was not observed in the German data. In Table 7-16 

below, the non-attested winning candidate is indicated by a bomb. Table 7-16 illustrates that the 

attested candidate c. cannot survive because of its violations of *SONONS.  

 

Table 7-16. The evaluation of pseudo-compounds Class I at Stage 1 if they form bipedal 

prosodic words 

Input: /[(»te.le) F («fon)F]PW / ALIGNLEFT *SON-ONS FAITHSTRESS MAX-σ 

a. [[(»te.le) F [(«fon)F]PW *!* *   

b. [[(»fon) F ]PW   *!  

c. [(»te.le) F ]PW   *!  * fon 

d.  M  [(»tefon)F ]PW    * le 

 

One might wonder what the pattern of content preservation looks like if it is assumed that 

»Telefon forms a recursive prosodic word (see Table 7-17). Remember from subsection 6.4 that 

a further constraint, I-O CONTIGUITY, ensures that adjacent syllables within a prosodic word are 

maintained. If I-O-CONT dominates R-ANCH, the ranking correctly predicts »Telefon to survive 

with the initial two syllables (candidate b.). Candidate c. is ruled out due to its violations of I-O-
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CONT and R-ANCH. R-ANCH is violated because the rightmost syllable of the minor prosodic 

word is not realized in the output.  

 

Table 7-17. The content preservation pattern at Stage 1 if pseudo-compounds are parsed as 

recursive prosodic words 

Input: /[[(»te.le) F ]PW [(«fon)F]PW]PW / NONREC I-O-CONT *SONONS R-ANCH MAX-σ 

a. [[(»te.le) F ]PW [(«fon)F ]PW]PW *!  *   

b. � [(»te.le) F ]PW    *  *  fon 

c.  [(»tefon)F ]PW  *  *! * le 

 

7.6.2 Stage 2 

Due to the demotion of NONRECURSIVITY at Stage 2, Class I pseudo-compounds should survive 

in a target-like way. The adult-like candidate a. optimally satisfies the ranking because it incurs 

a violation of low-ranked NONRECURSIVITY. Bipedal candidates such as b. are eliminated 

because of their fatal violations of ALIGNLEFT. Finally, truncated candidates such as c. and d. 

are eliminated due to their violations of MAX-σ. 

 

Table 7-18. The evaluation of pseudo-compounds Class I at Stage 2 

Input: /[[(»te.le) F ]PW [(«fon)F]PW]PW / ALIGNLEFT MAX-σ NONREC 

a. � [[(»te.le) F ]PW [(«fon)F ]PW]PW   * 

b. [[(»te.le) F [(«fon)F]PW *!*   

c. [(»te.le)F ]PW   *!  fon  

d.  [(»fon)F ]PW  *!* te, le  

 

The database contains a few instances supporting the analysis (99).  
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(99) Stage 2, realizations of pseudo-compounds Class I at Stage 2 in Wiglaf’s data 

 Target word Gloss Phonetic form  Child form Age 

 Telefon ‘telephone’ / �te˘l´«fon / [�t-e�l�!fo�n] 1;11.03 

 Mikrofon ‘microphone’ /�mIk“o«fo˘n / [�mik�!fo�n ] 

[�m�ko!fon ] 

1;11.13 

1;11.19 

 Ameise ‘ant’ / �?a«˘maÉIz´ / [��a!mas�], [��a!ba��s�] 

[��a��!ma��s��] 

1;08.06 

1;10.13 

 

Bipedal realizations of pseudo-compounds Class I are found in the databases of Eleonora, 

Sandra and Nele, too (100):  

 

(100) Stage 2, realization of pseudo-compounds Class I in Eleonora’s, Nele’s, Sandra’s data 

 Target word Gloss Phonetic form  Child form Name, age 

 Ameise ‘ant’ / ��a«�ma��z� / [��a!menan], [��a!mena] Eleonora, 1;06.29 

 Telefon ‘telephone’ / �te�l�«fon / [�t-e�ma!d0] Sandra, 1;09.06 

 Nackedei ‘naked child’ / �nak�!da�� / [ �naki!na��Hn ] Sandra, 1;09.26 

 Heuschrecke ‘grasshopper’ / �h���!
��k� / [ �h���B!l�k� ] Sandra, 1;10.0 

 Eidechse ‘lizzard’ / ��a��«d�ks� / [��a��!diti ], [��a��!diti] Nele, 1;10.14 

 

As it was already the case with SW-s and S-sW compounds, the re-rankings at Stages 3 to 4 

do not change the production pattern. Therefore, I will not go into detail with respect to these 

stages.  

In sum, if it is assumed that pseudo-compounds Class I are organized into recursive 

prosodic words, the ranking predicts that they are mastered at Stage 2. The empirical data 

contain few truncated instances of these pseudo-compounds, which is in line with the 

prediction.  
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7.7 Pseudo-compounds class II 

The database contains four different types of pseudo-compounds that are categorized as 

bipedal but are morphologically simplex words. These are »Jona«than, »Benja«min (proper 

names), »Pingu«in ‘penguin’, and »Peli«kan ‘pelican’. This subsection examines the output pattern 

predicted by the re-rankings at the four Stages and provides empirical support for the analysis.  

 

7.7.1 Stage 1 

The following Table 7-19 illustrates that members of the second class of pseudo-compounds 

are truncated to a bisyllabic output, too.  The bipedal candidate a. incurs fatal violations of 

ALIGNLEFT and is ruled out. The winning candidate b. comprises a single foot and shows a 

single violation of MAX-σ.  Candidate c. truncates two syllables and, is eliminated due to its 

violations of MAX-σ.  

 

Table 7-19. The evaluation of pseudo-compounds Class II at Stage 1 

Input: /[(»pin.gu) F («in)F]PW / ALIGNLEFT MAX-σ 

a. [(»pin.gu) F («in)F]PW *!*  

b. � [(»pin.gu) F]PW  * in 

c. [(»pin) F]PW  **! gu, in 

 

The examples from Sandra’s database given in (101) provide evidence that pseudo-compounds 

Class II are truncated to bisyllabic trochees.  

 

(101) Stage 1, truncation of pseudo-compounds Class II in Sandra’s data 

 Target word Gloss Phonetic form  Child form Age 

 Benjamin proper name /�bEnja«min / [�m�na], [�b�na] 1;08.05 

    [�m�na] 1;08.14 
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7.7.2 Stage 2 

The demotion of NONRECURSIVITY does not affect pseudo-compounds Class II because I do not 

presume recursive structure. Hence, the output remains identical to that of Stage 1. Due to the 

scarcity of data in the database, I do not go into detail here. 

 

7.7.3 Stage 3 

At Stage 3, the children demote ALIGNLEFT. As illustrated by candidate a. in Table 7-20, 

pseudo-compounds Class II now appear with their target-like number of syllables and stress 

patterns.  The truncated candidates b. and c. are ruled out due to their violations of MAX-σ. 

 

Table 7-20. The evaluation of pseudo-compounds Class II at Stage 3 

Input: /[(»pin.gu) F («in)F]PW / MAX-σ ALIGNLEFT 

a. � [(»pin.gu) F («in)F]PW  ** 

b. [(»pin.gu) F]PW *! In  

c. [(»pin) F]PW *!* gu, in  

 

Only Sandra’s database contains instances of pseudo-compounds Class II. They are presented 

in (102). 
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(102) Stage 3, realization of pseudo-compounds Class II with two feet in Sandra’s data 

 Target word Gloss Phonetic form  Child form Age 

 Jonathan Proper name / �jonata�n / [�nona!t-an] 1;09.06 

 Pinguin ‘penguin’ / �p�4�u«in / [�p�4i!�iH�n], [�p)40!�i�n],  

[�p�4�0!�i], [�p�4�0!�0��n] 

1;09.26 

 

    [�p�4�!�0��n]  1;10.0 

    [�p�4�!����n] 1;10.19 

 Pelikan ‘pelican’ / �pe�li«kan / [�pe�jl"!jkan] 1;08.31 

 

7.7.4 Stage 4 

At Stage 4, the children demote PARSE-σ. Pseudo-compounds Class II do not contain unfooted 

syllables, so that the re-ranking does not affect the output. 

In sum, the analysis predicts that the two classes of pseudo-compounds are acquired in 

different ways. If it is assumed that pseudo-compounds Class I form recursive prosodic words, 

they should already be produced in a target-like way at Stage 2. In contrast, if it is assumed that 

pseudo-compounds Class II correspond to bipedal simplex words, they should emerge in a 

target-like way later on, namely at Stage 3. Hence, the prediction is that pseudo-compounds 

such as Ameise ‘ant’ and Telefon ‘telephone’ are mastered before pseudo-compounds such as 

Pinguin ‘penguin’ and Pelikan ‘pelican’. 

The empirical data do not clearly support a distinction between the two classes of 

pseudo-compounds. If it is assumed that pseudo-compounds Class I (such as Ameise ‘ant’ and 

Eidechse ‘lizzard’) form recursive prosodic words, and pseudo-compounds Class II (such as 

Pinguin ‘penguin’ and Pelikan ‘pelican’) do not, the ranking predicts the latter ones to appear 

with two feet at a later age than pseudo-compounds Class I. Sandra produced most of the 

pseudo-compounds. In her data, both types appear with two feet at almost the same time, 

precisely at age 1;09. At least for her grammar, a different prosodic organization of pseudo-

compounds can hardly be motivated from an empirical perspective. Due to the lack of bipedal 

pseudo-compounds Class II, no conclusion can be drawn for the other three children.  
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The following overview summarizes the ages at which the children produce bipedal compounds 

and pseudo-compounds.39 In Eleonora’s and Wiglaf’s speech, bipedal compounds and pseudo-

compounds emerge at almost the same age. Nele and Sandra produce bipedal compounds 

earlier than bipedal pseudo-compounds. One could tentatively infer that children differ with 

respect to whether they treat pseudo-compounds like real compounds or as a different morpho-

prosodic category.  

 

Table 7-21. Emergence of bipedal compounds and pseudo-compounds 

Child Compounds Pseudo-compounds Class I Pseudo-compounds Class II 

Eleonora 1;07.08 1;06.29 No data 

Nele 1;09.24 1;10.14 No data 

Sandra 1;07.15 1;09.06 1;08.31 

Wiglaf 1;09.26 1;08.06 No data 

 

Table 7-22 summarizes the prosodic development of pseudo-compounds in German. Bold 

letters indicate the Stage at which the children acquired the target-like shape.  

 

Table 7-22. The prosodic development of pseudo-compounds  

 Class I Class II 

Stage 1 SW SW 

Stage 2 SWs, SsW SW 

Stage 3”: Nele SWs, SsW SW 

Stage 3: SWs, SsW SWs 

Stage 4 SWs, SsW SWW 

 

                                                   

39 Due to the scarcity of pseudo-compounds, the ages indicate the first emergence of bipedal pseudo-

compounds and compounds.  
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7.8 Summary and Discussion  

This section analyzed the word-prosodic development of German compounds and pseudo-

compounds. In accordance with the constraint demotion algorithm, development is understood 

as a process that successively demotes structural constraints. Consequently, the influence of 

faithfulness constraints increases over time. The analysis started with the assumption that 

German children parse compounds as recursive prosodic words. Pseudo-compounds are 

divided into two classes: Class I, which I assume to form recursive prosodic words, and Class 

II, which form single prosodic words. 

 

7.8.1 Stage 1 

NONRECURSIVITY, LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS 

>> MAX-σ 

 

In the analysis, I showed that the initial ranking of structural over faithfulness constraints 

predicts the reduction to a single foot at Stage 1 independently of the prosodic organization of 

the input. In SW-s and S-sW compounds, the children maintain the bisyllabic constituent. In 

doing so, the children satisfy the low-ranked constraint MAX-σ. Thus, the variation in the 

preservation pattern of compounds at Stage 1 is predicted by MAX-σ.  

In the database, a few pseudo-compounds Class I also undergo truncation. The children 

maintain the first two syllables from pseudo-compounds such as »Tele«fon ‘telephone’ and 

»Mikro«fon ‘microphone’, which is in line with the predictions of the OT analysis. Pseudo-

compounds Class II, which are assumed to form single prosodic words, undergo truncation to 

the main-stressed and a weak syllable to the right. In that respect, these pseudo-compounds 

behave like simplex words. 

 

7.8.2 Stage 2 

LXWD ≈ PRWD, ALIGNLEFT, TROCHEE, PARSE, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY 
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At Stage 2, NONRECURSIVITY is demoted. Compounds and pseudo-compounds Class I now 

emerge with two monopedal prosodic words. In consequence, SW-s, S-sW and SW-sW 

compounds and the pseudo-compounds in the database are realized in a target-like way. 

Regarding compounds, truncation to a single foot affects bipedal constituents and constituents 

containing an unfooted syllable. Pseudo-compounds Class II are limited to a single foot, too. 

 

7.8.3 Stage 3 

LXWD ≈ PRWD, TROCHEE, PARSE-σ, NOCLASH >> FAITHSTRESS >> MAX-σ >> 

NONRECURSIVITY >> ALIGNLEFT 

 

At Stage 3, the children outrank ALIGNLEFT. Prosodic words now comprise up to two feet. This 

implies that sWSW-s, SWsW-sW and SWs-sW compounds and pseudo-compounds Class II 

are realized in a target-like way. Unfooted syllables remain omitted until Stage 4. 

 

7.8.4 Stage 4 

LXWD ≈ PRWD, TROCHEE, NOCLASH >> FAITHSTRESS >> MAX-σ >> NONRECURSIVITY>> 

ALIGNLEFT >> PARSE-σ 

 

Stage 4 is characterized by the demotion of Parse-σ. The constraint does not affect pseudo-

compounds as there is no unfooted material. Changes are predicted for compounds containing 

unfooted syllables. These compounds are produced in a target-like way.  

 

Contrary to simplex words, only few studies have investigated the prosodic development of 

compounds so far. The results of the present study largely confirm Fikkert’s (2001) finding that 

compounds are mastered earlier than simplex words.  

In this thesis, I argue that children distinguish between simplex words and compounds 

on the basis of their morphological and prosodic structure. The analysis, however, leaves open 

a number of issues which require further consideration. In the remaining part of this section, I 

first discuss the role of the superordinate constituent in compounds (7.8.5) and then briefly 

review alternative explanations (7.8.6).  
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7.8.5 The role of the superordinate constituent in compounds 

In this thesis, I assume that compounds form recursive prosodic words in children’s 

phonological representations. It is a matter of debate whether recursivity is an inherent property 

of phonology. For example, Kabak & Revithiadou (2009) argue that recursivity results from the 

interaction between morphosyntax and phonology and suggest replacing the constraint 

NONRECURSIVITY by independently motivated ALIGNMENT and WRAP constraints. The constraint 

NONRECURSIVITY would then target morphosyntactic, not phonological domains. Note that the 

output is a recursive prosodic word, though. 

With respect to the present data, this position could be followed. This implies that the 

truncation of compounds to a single constituent at Stage 1 is triggered by constraints against 

their morphological complexity. As far as I can see, Kabak & Revithiadou’s (2009) proposal 

would not cause major difficulties for the present data. For child language, I had to assume that 

truncation may be due to prosodic (e.g., in the case of simplex words) or morphological 

restrictions in the shape of the output, as it is in adult language, too.  

The analysis put forward in this thesis adopts the position that compounds form 

recursive prosodic words, and that truncation at Stage 1 is caused by high-ranked 

NONRECURSIVITY banning recursive prosodic structure. One might wonder why size restrictions 

do not affect the superordinate prosodic word. In the analysis, the children cannot satisfy the 

markedness constraint NONRECURSIVITY by parsing compounds into phonological phrases at 

Stage 1. This violates another high-ranked constraint, LXWD ≈ PRWD, which requires the 

parsing of lexical words into prosodic words. It is the interaction between these two markedness 

constraints that basically leads to the selection of a truncated candidate at Stage 1. Truncation 

causes violations of the low-ranked faithfulness constraint MAX-σ. The preservation of a 

bisyllabic truncated candidate over a monosyllabic one results from its lower number of 

violations of MAX-σ. 

Surprisingly, the superordinate prosodic word also plays a marginal role in stress 

preservation. In truncated compounds, the children preserve either the constituent containing 

the main-stressed syllable (such as »Riesen-«rad ‘giant wheel’ > [»riesen], Wiglaf, 1;09.09, output 

given in orthographic form) or the constituent containing the secondary-stressed syllable (such 

as »Müll-«tonne ‘refuse bin’ > [»tonne], Wiglaf, 1;08.06). The main criterion for a particular 

constituent to be selected is its syllable number, not the presence of compound stress. Only if 

both constituents form bisyllabic trochees, does one child (Sandra) prefer the initial constituent 

that bears compound stress. These observations indicate that maintaining the syllable bearing 
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compound stress is inferior to the satisfaction of MAX-σ, a general constraint requiring 

faithfulness to input syllables. Only if either constituent satisfies MAX-σ, can children also regard 

prosodic prominence at the compound level (Sandra). 

The effect of FAITHSTRESS is clearly limited to the word-internal prosodic word. It requires 

faithfulness to the head syllable of the main-stressed foot of a prosodic word. Violation occurs if 

children truncate either constituent because then, the stressed syllable (i.e., the head syllable of 

the main-stressed foot) of the second word-internal prosodic word is not realized in the output. 

Following this definition, FAITHSTRESS does not refer to the main-stressed syllable of the whole 

compound because the superordinate prosodic word directly dominates a (subordinate) 

prosodic word, not a foot.  

It remains an open question why the German children ignore compound stress at Stage 

1. If children mainly concentrate on prosodically prominent material, the syllable bearing 

compound stress should be realized in the output due to its saliency. It is known that stress and 

location at word edges increase perceptual prominence (cf., Beckman 1999, see Pater and 

Paradis 1996, Pater 1997, Kehoe 1999/2000 for child speech). The German data clearly show 

that the highest perceptual prominence does not provide the most relevant factor for preserving 

syllables in the output. As compound stress consistently falls on the initial constituent in the 

compounds analyzed, children should consistently preserve the initial constituent (or at least 

the stressed syllable of the initial constituent). The absence of such a consistent preservation 

pattern in compounds shows that perceptual prominence interacts with the morphological and 

prosodic complexity of the input.  

 

7.8.6 Alternative explanations 

In this section, I briefly explain why lexical or semantic explanations fail to account for the 

German compound data. I concentrate on three common factors: Lexical frequencies, 

taxonomic constraints, and semantic concreteness. 

7.8.6.1  Lexical frequencies 

It has been argued that input frequency strongly influences the acquisition of multisyllabic words 

(Ota 2006). A detailed analysis as provided in Ota (2006) goes beyond the scope of this study. 

However, a simple comparison of the type frequencies of simplex words and compounds in the 

maternal input shows that pure lexical frequencies cannot explain the advantage of compounds. 
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For example, Giraffe ‘giraffe’ and Kamel ‘camel’ (117 and 105 tokens, respectively) occurred 

more frequently in parental speech than Krokodil ‘crocodile’ or Marmelade ‘jam’ (96 and 15 

tokens, respectively). Nevertheless, Giraffe ‘giraffe’ and Kamel ‘camel’ are produced with a 

target-like prosodic pattern later than Krokodil ‘crocodile’ and Marmelade ‘jam’. The differences 

are even more striking if we consider compounds: The most frequent compound, Mieze-katze 

‘pussy cat’ has 20 instances in the input, and a large proportion of the compounds are hapaxes 

(74/146 types; 50.7%). Despite the rare lexical frequencies, the children acquired compounds at 

an early stage and realized them with two feet before they realized simplex words. This shows 

that the relation between lexical frequencies and the speed of acquisition is intricate, and that 

children compute the frequency of certain prosodic structures (Demuth 2006, and papers 

therein). Importantly, these observations suggest that morphological complexity should always 

be regarded when analyzing frequency effects in early child speech.  

7.8.6.2 Lexical familiarity/semantic taxonomies  

One might argue that children select the constituent they are more familiar with (e.g., Fikkert 

2001 for the child Tirza), or the constituent denoting a basic-level object (Markman 1990). 

However, there is no reason to assume that the children in this study are more familiar with the 

first constituents of Nagel-schere ‘nail scissors’, Oster-ei ‘Easter egg’ and Riesen-rad ‘giant 

wheel’, nor do the first constituents form better basic-level objects than the second constituents.  

7.8.6.3 Semantic concreteness 

 Following the literature, children’s early words are concrete nouns (Gentner 1982). This also 

holds for early compounds (Dressler et al. 2003). Nevertheless, the children selected the more 

abstract constituent when truncating Riesen-rad ‘giant wheel’ to riesen ‘giant’ and Oster-ei 

‘easter egg’ to oster ‘easter’, so that accounts regarding semantic properties fail to explain the 

truncation pattern.  

 

In sum, the brief discussion of these alternatives demonstrates that a phonological account best 

captures the truncation pattern of compounds. From a lexical or semantic perspective, there is 

no reason to prefer the bisyllabic constituent over the monosyllabic ones. The phonological 

approach presented in the paper easily accounts for the regularities of simplex words and 

compounds without requiring additional assumptions. 

The claim that children know about the morphological and prosodic complexity of 

compounds from early on certainly requires further empirical support. As the present study 
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regards production data, we cannot be sure about the precise nature of children’s 

representations. Taking into account the variety of cues indicating word-internal morphological 

and prosodic boundaries, I consider it very likely that compounds are stored with their target-

like structure. More research is needed to shed light on the structure of the lexical 

representation in young infants, and to obtain a better picture of how the input is linked to the 

output form.  
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8 Conclusion and directions for further research 

8.1 Conclusions 

The goal of this thesis is to investigate the prosodic development of simplex words and 

compounds in child German. The thesis examines the development of the two word classes 

from an empirical and from a theoretical perspective. The empirical aim is to describe the 

development of prosodic words in German and to discuss the results in the context of earlier 

findings. The results are analyzed within Optimality Theory, which has been successfully used 

to explain phonological development (cf., Gnanadesikan 1995, Demuth 1995, 1996a, Pater 

1997, Levelt 1995, 1996, Ota 2003, see Dinnsen 2001). The following sections summarize the 

main findings and arguments. 

8.1.1 Empirical analysis 

The empirical analysis focuses on word size restrictions and stress pattern of the output. The 

German data are consistent with findings from previous studies on prosodic development in 

several respects.  

First of all, similar to children from other Germanic backgrounds, the German children 

pass through initial stages where prosodic words are limited to a single foot (Stages 1 and 2). 

Then, three of the four children produce prosodic words with two feet (Stage 3). Finally, 

unfooted syllables emerge at Stage 4. The analysis also supports Fikkert’s (2001) observation 

that compounds are produced with two feet at a time when simplex words still undergo 

truncation to a single foot. This leads to a production asymmetry indicative of Stage 2. 

A striking observation is that the fourth child, Nele, shows evidence for an additional 

Stage 3” following Stage 2. At Stage 3”, she permits bisyllabic words with trochaic and iambic 

stress. Nele’s production pattern corresponds to findings from child Hebrew (Adam 2002) and 

child Catalan (Prieto 2006). After Stage 3”, Nele enters into Stage 3 (permitting bipedal words 

with final stress) and Stage 4 (permitting unfooted syllables).   

A closer examination of the truncation and preservation pattern of simplex words and 

compounds provides evidence that the German children distinguish between simplex words 

and compounds. This implies that the children are aware of the morpho-prosodic complexity of 

the perceived input. The evidence is based on two observations. First, children consistently 
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preserved the main-stressed syllable of simplex words but varied with respect to whether they 

realized the main-stressed or secondary-stressed syllable of compounds (see also Fikkert 2001 

for child Dutch). The variation can be explained by their preference to preserve the bisyllabic 

constituent of the compounds. Second, longer compound constituents underwent truncation the 

same way as longer simplex words. In other words, the restriction to a single foot affects the 

individual constituents, not the compound as a whole.  

From an empirical perspective, the present thesis presents a number of findings that 

support earlier findings and extend the current knowledge base. New insights and research 

questions can be derived from the production pattern of compounds, but also from the finding 

that German children do not exclusively rely on trochaic feet in their early word productions, as 

indicated by Nele’s Stage 3”.  

8.1.2 Theoretical analysis 

The theoretical analysis starts with the assumption that adult and child language share the 

same set of constraints but differ in their rankings. The analysis includes independently 

motivated constraints such as the markedness constraints NONRECURSIVITY, LXWD ≈ PRWD, 

and the alignment constraints TROCHEE and ALIGNLEFT. The faithfulness constraints 

FAITHSTRESS, and MAX-σ are output-output constraints: These constraints directly relate the 

adult surface form and the child output. Hence, the two faithfulness constraints do not violate 

basic principles of OT such as richness of the base, stating that no constraint holds at the input 

level. In adopting universally motivated constraints, the present analysis presupposes continuity 

between adult and child language. According to the continuity hypothesis, differences in child 

and adult outputs arise from the ranking of constraints in the actual grammar, not from the 

constraint inventory or limited access to prosodic principles.  

The analysis employs a number of constraints from a larger set of universal constraints. 

If they can be ranked freely, one could expect a huge number of different rankings of these 

constraints. In consequence, the children could pass through an indefinite number of 

intermediate stages. Therefore, I adopted the constraint demotion algorithm (Tesar and 

Smolensky 1996, 1998). This algorithm proposes that re-ranking involves constraint demotion, 

but excludes constraint promotion. In combination with the assumption that markedness 

constraints initially dominate faithfulness constraints (cf. Gnanadesikan 1995), it restricts the 

number of intermediate grammars but still allows some individual variation in the order of re-

ranking. The slightly different production pattern at Stage 3” can be elegantly captured by OT-
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approaches assuming that Nele, but not the other three children, demoted TROCHEE after Stage 

2. Eleonora, Sandra and Wiglaf outranked ALIGNLEFT, hence immediately entering from Stage 2 

into Stage 3.  

Altogether, the present analysis supports earlier accounts analyzing prosodic 

development of underived lexical words in terms of successive re-ranking of universal 

constraints (cf. Demuth 1995, 1996a, Pater 1997, Kehoe 1999/2000, Lleó 2001, Ota 2003). The 

analysis goes beyond these approaches in showing that, at a given stage, the same grammar 

does not only account for simplex words, but also predicts the attested production pattern of 

early compounds. The analysis also accounts for the asymmetric truncation pattern at Stage 3, 

where some simplex words undergo truncation to a single foot, whereas others appear with two 

feet. Hence, the thesis shows that constraint-based accounts to child language capture both the 

non-uniformity of prosodic shapes and the individual variation between children. 

8.2 Directions for further research 

The results of the present study touched upon topics that deserve more attention. First, more 

research is necessary with respect to the morphology-prosody interface in early child language. 

As shown in the thesis, compounding provides a particularly insightful type of word formation to 

explore the role of the prosodic word domain in child language. I have dealt here with just one 

sub-type of compounding, namely compounds forming a recursive prosodic word (word-

compounds in Peperkamp 1997, Nespor 1999). However, German compounds do not always 

form recursive prosodic words. Like in other languages, compounds vary as to whether they are 

composed from bare roots, existing words, or a combination of the two types (cf. Selkirk 1982, 

Peperkamp 1997, Nespor 1999).40 The respective morphological structure is reflected in the 

prosodic parsing: Whereas root compounds form a single prosodic word, word compounds 

constitute recursive prosodic words. The prosodic organization of pseudo-compounds is not 

clear. I have suggested that there are two classes. Pseudo-compounds Class I contain lexical 

words and thus form recursive prosodic words. Like root compounds, pseudo-compounds Class 

II form single prosodic words but show a different stress pattern.  

                                                   

40 Here, I adopt Wiese’s (1996) terminology. Root compounds in Wiese (1996) are identical to stem+stem 

compounds, and stem compounds in Wiese (1996) correspond to word+word compounds in Selkirk (1982), 

Peperkamp (1997), Nespor (1999).  
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Unfortunately, the database contains just one root compound, �thermo�meter, produced by 

Sandra as a constituent of the compound Fieber-thermometer ‘clinical thermometer’. Main 

stress is assigned to the rightmost foot in root compounds and simplex words. Hence, the 

preservation of the final main-stressed stem in the root compound �thermo�meter > [�meter], is 

consistent with the prediction that children treat root compounds and simplex words alike.  

A further issue that has not received attention in this study is the influence of additional 

factors on the production of compounds. The content preservation pattern in quadrisyllabic SW-

sW compounds already indicates effects of phonological and non-phonological factors on the 

early truncation pattern. In quadrisyllabic compounds, Sandra preserved the initial constituent 

but Eleonora preserved the second one. Fikkert (2001) suggests that boundary phonotactics, 

semantic transparency of the compound and lexical familiarity of individual constituents play a 

role in the production pattern. Future investigation into the acquisition of compounds should not 

only regard semantic transparency and boundary phonotactics, but should also examine lexical 

properties of the constituents. 

A third issue not addressed in this thesis is whether there are restrictions to the maximal 

number of constituents and/or the stress placement in the production of compounds. The 

present thesis analyzed the canonical compounds of German, i.e., compounds bearing 

compound stress on the initial constituent. German permits compounds to contain three, four, 

and more constituents. The analysis provided in this thesis in principle admits compounds of an 

indefinite length – as long as they form recursive prosodic words. However, it is very likely that 

there is an upper limit to the maximal size of compounds in early child speech. It is probable 

that there are restrictions parallel to the two-word-stage in early syntactic development.  

Finally, the present thesis has not considered the question how exactly children learn 

about the morphological complexity of compounds. The production pattern suggests that the 

German children do not treat simplex words and compounds alike. In line with Fikkert (2001), I 

have argued that phonotactics plays a role in determining the morphological complexity of the 

input, as it does in the data of children acquiring Dutch and - tentatively - also in child English. 

This thesis cannot answer the question which properties lead the German children to recognize 

morphological complexity in their intake. To do so, further experimental research is needed to 

show how children perceive and process compounds and how the perception is related to 

production.   

To conclude, the present thesis provides evidence that children distinguish between 

simplex words and compounds. The pattern of both simplex words and compounds has been 
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captured within a single optimality-theoretic approach explaining the developmental stages by 

re-ranking universal constraints. Some findings of this thesis require closer examination in 

future research. This holds in particular for compounds which have hardly ever been explicitly 

investigated in the literature. Future research on the development of compounds should 

consider a greater variety of languages and target prosodic shapes. In that respect, the present 

study has opened a window to examine factors that influence the acquisition of morpho-

prosodic regularities at the word level.  
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A. List of Types 

Simplex words 

Bisyllabic words with ultimate main stress (total: 348/1206) 

light penultimate syllable 

 

Target word Gloss Token 

Ka�mel ‘camel’ 105 

ka�putt ‘defective’ 73 

Ka�kao ‘cocoa’ 35 

Pa�pier ‘paper’ 20 

Sa�lat ‘salad’ 17 

Re�nee proper name 7 

Hu�sar ‘hussar’ 4 

Spi�nat ‘spinach’ 4 

Ro�sin(en) (plural) ‘raisin’ 3 

Fa�san ‘pheasant’ 2 

Fa�gott ‘bassoon’ 1 

Pi�lot ‘pilot’ 1 

Pro�zent ‘per cent’ 1 

Ba�nan(en) (plural) ‘banana’ 1 

Wa�ggon ‘carriage’ 1 

Zi�tron(en) (plural) ‘lemon’ 1 

 

with a heavy penultimate syllable 

Target word  Gloss Token 

Del�fin ‘dolphin’ 19 

San�dal(e)n (plural) ‘sandal’ 4 

Jas�min proper name 1 
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Trisyllabic words with antepenultimate main stress (total 187/1206) 

Target word  Gloss Token 

�Radio ‘radio’ 37 

�Paprika ‘pepper’ 15 

�Brokkoli ‘broccoli’ 12 

�Känguruh ‘kangaroo’ 5 

�Gisela proper name 4 

�Kasperle ‘puch’ (diminuitive) 2 

 

 

Trisyllabic words with ultimate main stress (total: 391/1206) 

Target word  Gloss Token 

�Ele�fant ‘elephant’ 152 

�Papa�gei ‘parrot’ 117 

�Kroko�dil ‘crocodile’ 96 

�Mikro�fon ‘microphone’ 7 

�Poli�zist ‘police man’ 7 

�Karu�ssell ‘marry-go-round’ 6 

�Appe�tit ‘appetite’ 3 

�Batte�rie ‘battery’ 1 

�Mama�gei creation from ‘parrot’ 1 

�Peli�kan ‘pelican’ 1 

 

 

Trisyllabic words with penultimate main stress (total 313/1206) 

light antepenultimate 

Target word  Gloss Token 

Gi�raffe ‘giraffe’ 117 

Ba�nane, Ba�nanen (plural) ‘banana’ 57 

To�mate, To�maten (plural) ‘tomato’ 40 
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Ga�rage ‘garage’ 16 

Go�rilla ‘gorilla’ 10 

Zi�trone ‘lemon’ 9 

Gi�tarre ‘guitar’ 8 

Ka�ssette ‘cassette’ 6 

Se�lina proper name 4 

Me�lissa proper name 3 

Hy�dranten (Plural) ‘hydrant’ 2 

Jo�hanna proper name 2 

Ro�sine, Ro�sinen (plural) ‘raisin’ 2 

La�terne ‘lantern’ 1 

Pu�llover ‘pullover’ 1 

Sa�bine proper name 1 

Toi�lette ‘bathroom’ 1 

Va�nille ‘vanilla’ 1 

 

heavy antepenultimate syllable 

Target word  Gloss Token 

Kar�toffel, Kar�toffeln (Plural) ‘potato’ 13 

An�tenne ‘aerial’ 7 

Del�fine (plural) ‘dolphin’ 4 

Kohl�rabi ‘kohlrabi’ 2 

Trom�pete ‘trumpet’ 2 

Ros�witha proper name 2 

Gir�lande ‘garland’ 1 

 

 

Quadrisyllabic words with penultimate main stress (total 64/1206) 

Target word  Gloss Token 

�Schoko�lade ‘chocolate’ 17 
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�Manda�rine ‘tangerine’ 10 

�Marme�lade ‘marmalade’ 10 

�Marga�rine ‘margarine’ 7 

�Ele�fanten (plural) ‘elephant’ 4 

�Indi�aner ‘native American’ 4 

�Micha�ela proper name 4 

�Apfel�sine ‘orange’ 3 

�Limo�nade ‘lemonade’ 3 

�Sala�mander ‘salamander’ 1 

�Venti�lator ‘ventilator’ 1 

 

 

Words with five syllables and penultimate main stress (total 19/1206) 

Target word  Gloss Token 

�Lokomo�tive ‘locomotive’ 19 

 

 

Compounds 

Trisyllabic compounds with a monosyllabic initial constituent (total 110/387) 

Target word  Gloss Token 

�Eich-�hörnchen ‘squirrel’ 14 

�Staub-�sauger ‘vacuum cleaner’ 10 

�Wind-�mühle ‘windmill’ 10 

�Gieß-�kanne ‘watering can’ 7 

�Hub-�schrauber ‘helicopter’ 7 

�Bauch-�nabel ‘bellybutton’ 4 

�Erd-�beere, �Erd-�beeren 

(plural) 

‘strawberry’ 4 

�Sand-�kasten ‘sand box’ 4 
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�Buch-�stabe, �Buch-�staben 

(plural) 

‘letter’ 2 

�Haar-�shampoo ‘hair + shampoo’ 2 

�Heu-�schrecke ‘grasshopper’ 2 

�Mäh-�drescher ‘combine harvester’ 2 

�Pfann-�kuchen ‘pancake’ 2 

�Schei(ben)-�wischer 

[����������	] 

‘windscreen wiper’ 2 

�Schein-�werfer ‘spotlight’ 2 

�Sonn(en)-�brille ‘sunglasses’ 2 

�Sonn(en)-�käfer ‘sun + beetle’ 2 

�Spinn-�weben ‘cobweb’ 2 

�Wasch-�straße ‘car wash’ 2 

�Wein-�trauben ‘grapes’ 2 

�Zahn-�pasta ‘toothpaste’ 2 

�Arzt-�koffer ‘medical bag’ 1 

�Blum(en)- �gießer ‘flower + watering’ 1 

�Bus-�fahrer ‘bus driver’ 1 

�Eis-�café ‘ice + café’ 1 

�Farb-�kasten ‘box of paints’ 1 

�Fern-�seher ‘TV’ 1 

�Fuß-�boden ‘floor’ 1 

�Hand-�feger ‘hand brush’ 1 

�Lok-�führer ‘locomotive driver’ 1 

�Mais-�kolben ‘corn cob’ 1 

�Mal-�stifte (plural) ‘crayon’ 1 

�Milch-�flasche ‘milk bottle’ 1 

�Müll-�auto ‘refuse lorry’ 1 

�Müll-�tonne ‘refuse bin’ 1 

�Rot-�käppchen ‘Little Red Hiding 1 
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Hood’ 

�Salz-�stange ‘pretzel stick’ 1 

�Sand-�kiste ‘sand box’ 1 

�Sand-�kuchen ‘sand cake’ 1 

�Schnee-�besen ‘eggbeater’ 1 

�Schrau(ben)-�zieher 

[��
���������	] 

‘screwdriver’ 1 

�Steck-�dose ‘power socket’ 1 

�Ur-�oma ‘great grandmother’ 1 

�Wohn-�wagen ‘caravan’ 1 

�Zahn-�bürste ‘toothbrush’ 1 

 

 

Trisyllabic compounds with an unfooted syllable (total 17/387) 

Target word  Gloss Token 

�Luft-ba�llon ‘balloon’ 15 

�Reiß-ver�schluß ‘zip’ 2 

 

 

Trisyllabic compounds with a final monosyllabic constituent (total: 101/387) 

Target word  Gloss Token 

�Bauern-�hof ‘farm’ 15 

�Riesen-�rad ‘giant wheel’ 10 

�Apfel-�saft ‘apple juice’ 6 

�Heiken-�dorf name of a city 5 

�Murmel-�bahn ‘marble run’ 5 

�Oster-�ei ‘easter egg’ 5 

�Auto-�bahn ‘motorway’ 3 

�Eisen-�bahn ‘railway’ 3 

�Hampel-�mann ‘jumping jack’ 3 
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�Lego-�stein ‘lego brick’ 3 

�Mittags-�schlaf ‘afternoon nap’ 3 

�Mutter-�mal ‘birthmark’ 3 

�Wasser-�hahn ‘water-tap’ 3 

�Brio-�bahn ‘brio + railway’ 2 

�Fleder-�maus ‘bat’ 2 

�Hammer-�bank ‘hammer bank’ 2 

�Kinder-�sitz ‘child’s safety seat’ 2 

�Nacke-�dei ‘naked child’ 2 

�Schoko-�eis ‘chocolate ice cream’ 2 

�Abend-�brot ‘supper’ 1 

�Apfel-�mus ‘apple sauce’ 1 

�Baby-�buch ‘baby book’ 1 

�Baby-�tee ‘baby tea’ 1 

�Blumen-�kohl ‘cauliflower’ 1 

�Feier-�tag ‘official holiday’ 1 

�Kinder-�arzt ‘pediatrician’ 1 

�Klapper-�storch ‘stork’ 1 

�Klebe-�band ‘adhesive tape’ 1 

�Koffer-�raum ‘luggage space’ 1 

�Leber-�fleck ‘mole’ 1 

�Neben-�mann ‘neighbor’ 1 

�Nudel-�holz ‘rolling pin’ 1 

�Oster-�nest ‘easter + nest’ 1 

�Pausen-�clown ‘pause + clown’ 1 

�Purzel-�baum ‘tumble’ 1 

�Puste-�blume ‘blow ball’ 1 

�Schlüssel-�loch ‘keyhole’ 1 

�Tinten-�fisch ‘octopus’ 1 

�Unter-�hemd ‘undershirt’ 1 
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�Wasser-�schlauch ‘garden hose’ 1 

�Zipfel-�mann ‘point + man’ 1 

 

 

Quadrisyllabic compounds with bisyllabic constituents (total 110/387) 

Target word  Gloss Token 

�Mieze-�katze, �Mieze-�katzen 

(plural) 

‘pussy cat’ 28 

�Oster-�eier (plural) ‘easter egg’ 9 

�Gummi-�bärchen ‘jelly bear’ 8 

�Auto-�pizza ‘car + pizza’ 4 

�Kuschel-�hase ‘cruddly + bunny’ 4 

�Auto-�schlüssel ‘car key’ 3 

�Eier-�becher ‘egg cup’ 3 

�Puppen-�wagen ‘doll’s pram’ 3 

�Apfel-�kuchen ‘apple pie’ 2 

�Auto-�fahrer ‘car driver’ 2 

�Butter-�blume ‘buttercup’ 2 

�Ellen-�bogen ‘elbow’ 2 

�Höhlen-�decke ‘cave + ceiling’ 2 

�Katzen-�babies ‘baby cat’ 2 

�Kinder-�garten ‘kindergarten’ 2 

�Kirchen-�glocken (plural) ‘church bells’ 2 

�Mittag-�essen ‘lunch’ 2 

�Oster-�hase ‘easter + bunny’ 2 

�Rasen-�mäher ‘lawn-mower’ 2 

�Tannen-�zapfen ‘fir cone’ 2 

�Unter-�hose ‘shorts’ 2 

�Wäsche-�klammer ‘clothespin’ 2 

�Affen-�baby ‘baby ape’ 1 
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�Apfel-�schorle ‘apple cider’ 1 

�Bade-�hose ‘bathing suit’ 1 

�Bauch-�nabel ‘bellybutton’  1 

�Butter-�brot ‘butter ham’ 1 

�Finger-�puppe ‘finger + puppet’ 1 

�Häschen-�futter ‘bunny + forage’ 1 

�Hunde-�hütte ‘doghouse’ 1 

�Käse-�kuchen ‘cheesecake’ 1 

�Keller-�treppe ‘basement stairs’ 1 

�Kinder-�tasche ‘child’s bag’ 1 

�Kinder-�wagen ‘buggy’ 1 

�Nagel-�schere ‘nail scissors’ 1 

�Nasen-�tropfen ‘nose drops’ 1 

�Regen-�tonne ‘rain barrel’ 1 

�Tausend-�füßler ‘centipede’ 1 

 

 

Quadrisyllabic compounds with an initial monosyllabic constituent (total 4/387) 

Target word  Gloss Token 

�Kehr-ma�schine ‘road sweeper’ 3 

�Wasch-ma�schine ‘washing machine’ 1 

 

 

Quadrisyllabic compounds with a monosyllabicc final constituent (total 13/387) 

Target word  Gloss Token 

Ko�ala-�bär ‘koala + bear’ 13 
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Five syllables, compound-initial unfooted syllable (total 3/387) 

Target word  Gloss Token 

To�maten-�soße ‘tomato sauce’ 2 

Jo�hannis-�beeren (plural) ‘red currants’ 1 

 

 

Five syllables, compound-internal unfooted syllable (total 1/387) 

Target word  Gloss Token 

�Ameisen-�straße ‘ant-trail’ 1 

 

 

Five syllables, initial bipedal constituent (total 1/387) 

Target word  Gloss Token 

Poli�zei-�auto ‘police car’ 1 

�Schoko�laden-�eis ‘chocolate ice-cream’ 1 

 

 

Six syllables, final bipedal constituent (total 17/387) 

Target word  Gloss Token 

�Fieber-�thermo�meter ‘clinical thermometer‘ 17 

 

 

Six syllables, both constituents with unfooted syllables (total 2/387) 

Target word  Gloss Token 

Ka�ssetten-re�corder ‘tape recorder’ 2 
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Other compound shapes (total 15/ 387) 

Prosodic shape Target word Gloss Token 

S-s-s �Fahr-�rad-�helm ‘bike helmet’ 1 

S-s-sW �Fisch-�öl-�kapsel ‘fish + oil + capsule’ 2 

S-s-Ws �Heiß-�luft-ba�llon ‘hot-air balloon’ 3 

WS-SW Mo�tor-�roller ‘scooter’ 1 

WSW-WS Toi�letten-pa�pier ‘toilet paper’ 1 

S-sW-sW �Sonn(en)- �käfer-

�papa 

‘sun + beetle + daddy’ 1 

SW-s-sW �Feuer-�wehr-�auto ‘fire engine’ 5 

sWSW-sW �Mozza�rella-�käse ‘mozzarella + cheese’ 1 

 

 

Pseudo-Compounds 

Pseudo-compounds class I (86 /121) 

Target word  Gloss Token 

�Tele�fon ‘telephone’ 26 

�A�meise, �A�meisen (plural) ‘ant’ 24 

�Ei�dechse ‘lizard’ 13 

�Mikro�fon ‘microphone’ 12 

�Nacke�dei ‚naked child‘ 2 

�Heu�schrecke ‚grasshopper‘ 2 

 

Pseudo-compounds class II (35/121) 

Target word  Gloss Token 

�Pingu�in ‘penguin’ 25 

�Benja�min proper name 7 

�Peli�kan ‘pelican’ 2 

�Jona�than proper name 1 
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B. Statistical comparisons 

Spontaneous vs. imitated production 

Table B-1. The results of the Chi-square-test (Pearson’s χ2) comparing the truncation rate 

(truncated, non-truncated) depending on the production mode (spontaneous, imitated). 

Child Truncation? Spont. Imitation Total Comparison 

Eleonora non-truncated 104 77 506 χ
2(1) = 1.29; p > .1 

truncated 205 120 

Nele non-truncated 143 55 441 χ
2(1) = 0.64; p > .1 

truncated 167 76 

Sandra non-truncated 111 88 338 χ
2(1) = 0.11; p > .5 

truncated 80 59 

Wiglaf non-truncated 153 75 429 χ
2(1) = 0.72; p > .1 

truncated 127 74 

Total non-truncated 511 295 1714 χ
2(1) = 0.02; p > .5 

truncated 579 329 

 

Initial vs. non-initial position 

Table B-2. The outcome of the Chi-square-test (Pearson’s χ2) comparing the truncation rate 

(truncated, non-truncated) depending on the position (initial, non-initial), Words produced as 

single word utterances (N=923) are not regarded.  

Child Truncation? Initial non-initial Total Comparison 

Eleonora non-truncated 28 56 219 χ
2(1) = 1.21; p > .1 

truncated 55 80 

Nele non-truncated 35 72 240 χ
2(1) = 0.04; p > .5 

truncated 42 91 

Sandra non-truncated 36 51 137 χ
2(1) = 0.56; p > .1 

truncated 24 26 

Wiglaf non-truncated 29 93 195 χ
2(1) = 0.02; p > .5 

truncated 18 55 

total non-truncated 128 272 791 χ
2(1) = 1.11; p > .1 

truncated 139 252 
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C. Overview of the individual development 

The foot-based development: Summary 

 Simplex words Compounds 

Stage 1  - correspond to a single trochaic foot 

Stage 2  - correspond to a single 

trochaic foot 

- comprise two feet 

- target-like stress  

Stage 3 - one or two feet 

- target-like stress 

- comprise two feet 

 - target-like stress 

Stage 4  target-like outputs  no data 

 

The following Figures C-1 to C-3 depict the duration of the developmental stages for the 

three children show a foot-based development. The dark grey bars indicate the duration of a 

stage in simplex words, the light grey bars in compounds. The final column presents the 

precise periods a particular stage is observed in the data of the respective child.  

 

 

Wiglaf (recorded from age 1;03.21 to 2;01.21) 

 1;05 1;06 1;07 1;08 1;09 1;10 1;11 2;0 2;01  Stages observed at 

Stage 1: 

sim 

          1;05.26- 1;10.28 

Stage 1: 

com 

          1;08.06- 1;09.09 

Stage 2: 

sim 

          1;05.26- 1;10.28 

Stage 2: 

com 

          1;09.26 – 2.01.24 

Stage 3: 

sim 

          2;0.11 – 2;0.24 

Stage 3: 

com 

          marginally at 1;11.23 

Stage 4: 

sim 

          2;0.24 – 2.01.21 
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Figure C-1. The developmental stages observed in the data of Wiglaf. Compounds are not 

depicted for Stage 3 as they did not change as compared to Stage 2.  Stage 5 refers only to 

simplex words because there were no instances of compounds indicative of that stage in 

Wiglaf’s speech.  

 

 

 

Sandra (recorded from age 1;02.10 to 1;11.0) 

 1;05 1;06 1;07 1;08 1;09 1;10 1;11  Stages observed at 

Stage 1: 

sim 

        1;05.20 – 1; 08.31 

Stage 1: 

com 

        marginally from 1;07.08-

1;08.21 

Stage 2: 

sim 

        1;05.20 – 1; 08.31 

Stage 2: 

com 

        1;08.21 – 1;11.0 

Stage 3: 

sim 

        1;08. 31 – 1;11.0 

Stage 4: 

sim 

        1;09.16 – 1;11.0 

Figure C-2.  The developmental stages observed in the data of Sandra. Note that the 

production pattern of compounds is not provided for Stages 3, 4 and 5 as there are no 

compound data indicative of these stages in Sandra’s database. 
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Eleonora (recorded from age 1;0.07 to 1;10.25) 

 1;03 1;04 1;05 1;06 1;07 1;08 1;09 1;10  Stages observed at 

Stage 1: 

sim 

         1;03.05 – 1;08.15 

Stage 1: 

com 

         1;04.06 – 1;09.09 

Stage 2: 

sim 

         1;03.05 – 1;08.15 

Stage 2: 

com 

         1;09.09 – 1;10.25 

Stage 3: 

sim 

         1;09.21 – 1;10.25 

Stage 3: 

com 

        1;09.09 (marginally) 

Stage 4: 

sim 

         1;10.19- 1;10.25 

Figure C-1. The developmental stages observed in the data of Eleonora. No compound data 

are provided for Stages 3 and 5 because Eleonora’s database does not contain instances 

representative for these stages.  
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Syllable-based development: Summary 

 Simplex words Compounds 

Stage 1  correspond to a single trochaic foot 

Stage 2  correspond to a 

single trochaic foot 

- comprise two feet 

- target-like stress  

Stage 3” correspond to a 

trochaic or iambic foot 

each constituent 

corresponds to a trochaic or 

iambic foot  

Stages 3 and 4  target-like outputs  no data 

 

 

The following Figure C-4 depicts the duration of the developmental stages for Nele, the child 

showing a syllable-based development. The dark grey bars indicate the duration of a stage in 

simplex words, the light grey bars in compounds. The final column presents the precise 

periods a particular stage is observed in her data.  

 

 

Nele (recorded from age 1;01.22 – 2;0.19) 

 1;06 1;07 1;08 1;09 1;10 1;11 2;0  Stages observed at 

Stage 1: sim         1;06.11 – 1;10.0 

Stage 1: com         1;08.29 – 1;09.24 

Stage 2: sim         1;06.11 – 1;10.0 

Stage 2: com         1;09.24 – 2;0.19 

Stage 3”: sim         1;10.0 – 2;0.02 

Stage 3”: 

com 

       1;11.04 - 2;0.19 

Stage 3 and 

4: sim 

       1;11.14 – 2;0.19 

Figure C-4. The developmental stages observed in the data of Nele. There are no compound 

data corresponding to Stage 5. 
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D. Agreement with the model 

The following tables regard outputs which exactly correspond to the acquisition model.  

 

Overall agreement 

Name Simplex words Compounds Pseudocompounds 

Eleonora 304/410 (74.1%) 31/51 (60.8%) 34/45 (75,5%) 

Nele 257/311 (82.3%) 89/116 (76.7%) 6/14 (42.0%) 

Sandra 161/187 (86.1%) 75/120 (62.5%) 20/31 (64.4%) 

Wiglaf 225/298 (74.0%) 69/100 (69.0%) 13/31 (41.9%) 

 

 

 

Simplex words 

WS targets  

Eleonora, Sandra, and Wiglaf 

 Stage 1 Stage 2 Stage 3 Stage 3’ Stage 4 Sum 

Prediction  S - WS  

Eleonora 43/112 (38.4 %) - 37/112 (33.0 %) 80/112 (71.4%) 

Sandra 32/73 (43.8%) - 31/73 (42.5%) 63/73 (86.3%) 

Wiglaf 44/80 (55.0 %) - 9/80 (11.3%) 53/80 (66.3%) 

 

Nele 

 Stage 1 Stage 2 Stage 3 Stage 3’ Stage 4 Sum 

Prediction  S - WS  

Nele 54/84 (64.3%) - 15/84 (17.9 %) 69/84 (82.2%) 
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WSW targets 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  SW WSW  

Eleonora 60/74 (81.1%) 5/74 (6.8%) 65/74 (89.9%) 

Nele 48/88 (54.5%) 30/88 (34.1%) 78/88 (88.6%) 

Sandra 46/66 (69.7%) 14/66 (21.2%) 60/66 (90.9%) 

Wiglaf 61/85 (71.8%) 17/85 (20.0%) 78/85 (91.8%) 

 

 

sWS targets 

Eleonora, Sandra, Wiglaf 

 Stage 1 Stage 2 Stage 3’ Stage 4 sum 

Prediction  S - sWS  

Eleonora 93/158 (58.9%) - 22/158 (13.9%) 115/158 (72.8%) 

Sandra 2/31 (6.5%) - 24/31 (77.4%) 26/31 (83.9%) 

Wiglaf 14/92 (15.2%) - 46/92 (50.0%) 60/92 (65.2%) 

 

Nele 

 Stage 1 Stage 2 Stage 3 Stage 3’ Stage 4 sum 

Prediction  S - WS sWS  

Nele 51/110 (46.4%) - 19 (17.3%) 16 (14.5%) 86/110 (78.2%) 

 

 

sWSW targets 

 Stage 1 Stage 2 Stage 3 Stage 4 sum 

Prediction  SW sWSW  

Eleonora 18/27 (66.7%) 2/27 (7.4%) 20/27 (74.1%) 

Nele 5/13 (38.5%) 6/13 (46.2%) 11/13 (84.6%) 

Sandra 1/19 (11.1%) 4/9 (44.4%) 5/9 (55.6%) 

Wiglaf 13/15 (86.7%) 2/15 (13.3%) 15/15 (100%) 
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sWWSW targets 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  SW sWSW sWWSW  

Nele 3/3 (100%) - - 3/3 (100%) 

Wiglaf 10/16 (62.5%) 3/16 (18.8%) - 13/16 (81.3%) 

 

 

SWW targets 

 Stage 1 Stage 2 Stage 3  Stage 4 sum 

Prediction  SW SWs SWW  

Eleonora 13/39 (33.3%) 1/39 (7.7%) 10/39 (25.5%) 24/39 (61.5%) 

Nele 9/14 (64.3%) 0/14  1/14 (7.1%) 10/14 (71.4%) 

Sandra 4/8 (50.0%) 2/8 (25.0%) 1/8 (12.5%) 7/8 (87.5%) 

Wiglaf 3/16 (18.8%) 0/16  3/16 (18.8%) 6/16 (37.5%) 

 

 

 

Compounds 

S-sW targets 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  SW S-sW  

Eleonora 10/19 (52.6%) 6/19 (31.6%) 16/19 (84.2%) 

Nele 8/24 (33.3%) 14/24 (58.3%) 22/24 (91.6%) 

Sandra 2/24 (8.3%) 17/24 (70.8%) 19/24 (79.1%) 

Wiglaf 3/41 (7.3%) 28/41 (68.3%) 31/41(75.6%) 
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SW-s targets 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  SW SW-s  

Eleonora 1/20 (5.0%) 9/20 (45.0%) 10/20 (50.0%) 

Nele 2/39 (5.1%) 32/39 (82.1%) 34/39 (87.2%) 

Sandra 0/10 (0%) 9/10 (90.0%) 9/10 (90.0%) 

Wiglaf 7/30 (23.3%) 14/30 (46.7%) 21/30 (70.0%) 

 

 

SW-sW targets 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  SW SW-sW  

Eleonora 2/7 (28.6%) 2/7 (28.6%) 4/7 (57.1%) 

Nele 1/28 (3.6%) 23/28 (82.1%) 24/28 (85.7%) 

Sandra 4/57 (7.0%) 23/57 (40.4%) 27/57 (47.4%) 

Wiglaf 0/14 (0%) 11/14 (78.6%) 11/14 (78.6%) 

 

 

 

Compounds containing unfooted syllables 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  Single foot Bipedal output Bipedal 

constituents 

Unfooted 

syllables 

 

Eleonora 0/5 (0%) 0/5 (0%) 1/5 (20%) 0/5 1/5 (20%) 

Nele 0/17 (0%) 9/17 (52.9%) 0/17 (0%) 0/17 (0%) 9/17 (52.9%) 

Sandra 1/8 (12.5%) 2/8 (25%) 0/8 (0%) 5/8 (62.5%) 8/8 (100%) 

Wiglaf 2/4 (50%) 2/4 (50%) 0/4 (0%) 0/4 (0%) (4/4 (100%) 
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Compounds containing bipedal constituents 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  Single foot Bipedal output Bipedal constituents, 

target-like stress 

 

Sandra 11/14 (78.6%) 1/14 (7.1%) 0/14 (0%) 

1/ 2 (50%) 

12/14 (85.7%) 

Wiglaf 0/2 (0%) 1 /2 (50%) 2/2 (100%) 

 

 

Pseudo-compounds 

Class I 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  Single foot Two feet  

Eleonora 23/36 (63.9%) 8/36 (22.2%) 31/36 (86.1%) 

Nele 1/14 (7.1%) 5/14 (35.7%) 6/14 (42.9%) 

Sandra 0 3/6 (50%) 3/6 (50%) 

Wiglaf 0 13/30 (43.3%) 13/30 (43.3%) 

 

 

Class II 

 Stage 1 Stage 2 Stage 3 Stage 4 Sum 

Prediction  Single foot Two feet  

Eleonora 3/9 (33.3%) 0/9 3/9 (33.3%) 

Sandra 7/25 (28%) 10/25 (40%) 17/25 (68%) 

Wiglaf 0/1 0/1 0/1  
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gǸ
 

S
W

-s
W

 
C

om
 

do
ll’

s 
pr

am
 

S
p 

n-
in

i 

N
el

e 
1;

10
.2

3 
S

al
at

 
za

�la
˘t 

´»
la

˘t 
W

S
 

M
on

 
sa

la
d 

S
p 

S
W

U
 

N
el

e 
1;

10
.2

3 
S

an
da

le
n 

za
n�

da
˘l´

n 
na

»d
aÉI

n 
W

S
 

M
on

 
sa

nd
al

 (
pl

ur
al

) 
S

p 
S

W
U

 

N
el

e 
1;

11
.0

 
B

al
lo

n 
ba

�lç
N 

l√
m

 
S

 
M

on
 

ba
llo

on
 

im
it 

S
W

U
 

N
el

e 
1;

11
.0

 
B

au
ch

na
be

l 
�b

aÉU
x«

na
˘b

´l
 

»n
ab

ˆ 
S

W
 

C
om

 
be

lly
bu

tto
n 

S
p 

S
W

U
 

N
el

e 
1;

11
.0

 
B

au
er

nh
of

 
�b

aÉU
´å

n«
ho

˘f
 

»b
a.

af
 

S
W

 
C

om
 

fa
rm

 
S

p 
in

i 

N
el

e 
1;

11
.0

 
E

ic
hh

ör
nc

he
n 

�?
aÉI

�«
hø

ån
�´

n 
»?

aÉI
«h

çn
ta

 
S

-s
W

 
C

om
 

sq
ui

rr
el

 
im

it 
S

W
U

 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

va
n 

S
 

M
on

 
el

ep
ha

nt
 

S
p 

n-
in

i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
S

W
U

 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
im

it 
in

i 



 

25
0 

 C
h

il
d

 
A

g
e

 
A

D
 t

a
rg

e
t 

A
D

 p
h

o
n

e
ti

c 
C

H
 p

h
o

n
e

ti
c 

S
W

 c
h

il
d

 
W

o
rd

 t
y
p

e
 

G
lo

s
s
 

M
o

d
e
 

P
o

s
it

io
n

 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
in

i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

fa
nt

 
S

 
M

on
 

el
ep

ha
nt

 
S

p 
in

i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

«?
El

E»
fa

nt
H 

sW
S

 
M

on
 

el
ep

ha
nt

 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

le
fa

nt
 

«?
el

´�
fa

nt
 

«?
El

E»
fa

nt
 

sW
S

 
M

on
 

el
ep

ha
nt

 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

rd
be

ee
re

n 
�?

Eå
t«b

e˘
“
´n

 
»?

e˘
t|

pe
Éån

 
S

W
 

C
om

 
st

ra
w

be
rr

y 
(p

lu
ra

l) 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
E

rd
be

ee
re

n 
�?

Eå
t«b

e˘
“
´n

 
»?

et
«b

EÉå
n 

S
-s

 
C

om
 

st
ra

w
be

rr
y 

(p
lu

ra
l) 

im
it 

S
W

U
 

N
el

e 
1;

11
.0

 
E

rd
be

ee
re

n 
�?

Eå
t«b

e˘
“
´n

 
»?

a«
?e

tb
eÉå

n 
S

W
 

C
om

 
st

ra
w

be
rr

y 
(p

lu
ra

l) 
S

p 
n-

in
i 

N
el

e 
1;

11
.0

 
G

ira
ffe

 
�i

�“
af

´ 
»la

fi
 

S
W

 
M

on
 

gi
ra

ffe
 

S
p 

in
i 

N
el

e 
1;

11
.0

 
H

aa
rs

ha
m

po
o 

�h
a˘

å«
Sa

m
pu

 
»h

a˘
p�

˘ 
S

W
 

C
om

 
sh

am
po

o 
im

it 
n-

in
i 

N
el

e 
1;

11
.0

 
H

aa
rs

ha
m

po
o 

�h
a˘

å«
Sa

m
pu

 
»h

ap
�

˘ 
S

W
 

C
om

 
sh

am
po

o 
S

p 
S

W
U

 

N
el

e 
1;

11
.0

 
K

am
el

 
ka

�m
e˘

l 
m

Q
˘å

 
S

 
M

on
 

ca
m

el
 

S
p 

S
W

U
 

N
el

e 
1;

11
.0

 
K

ar
to

ffe
ln

 
ka

å�
tç

f´
ln

 
»t√

fǹ
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