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The word in theory

• A universal: all languages have exactly one phonological 
domain between the foot and the phrase, and this is the p-
word (Nespor & Vogel 1986, Dixon & Aikhenvald 2002, etc), 
which serves as a domain for sound patterns (and in some 
theories has a minimal length of two moras).

• But what kind of universal is this, absolute or statistical?
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The word as an absolute universal

• Absolute universals are necessarily true because they 
follow from the axioms and primitives of one’s theory/
metalanguage:

Both Nespor & Vogel’s (1986) and Dixon & Aikhenvald’s 
(2002) metalanguages include the word as a primitive, a 
priori term (on a par with terms like ‘contrastive feature’ 
or ‘segment’). Call this the ‘A PRIORI WORD’ theory.

• Empirical challenges cannot come from typological surveys 
but can only ever arise when the theory makes contra-
dictory predictions for the analysis of a single language.

3Bickel, in press, in Cambridge Encyclopedia of the Language Sciences
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The challenge from Limbu (Kiranti; Sino-Tibetan)

• If we assume the A PRIORI WORD theory, we end up with a 
contradictory analysis of Limbu because the Limbu word both 
includes and excludes prefixes at the same time:

• pf-[stem-sf-cl], domain of Liquid Alternation and ʔ-Insertion

kɛ-[Leː-Le=Lo] > kɛ[leːrero] ‘your penis!’
2sPOSS-penis-GEN=PTCL 

• [pf-stem-sf-cl], domain of Coronal Assimilation and Stress

[mɛ-n-mɛt-paŋ] > [mɛmmɛppaŋ] ‘We did not tell him’
nsA-NEG-tell-1>3.PST

• Any rescue?

4Schiering et al, Ms. submitted; Hildebrandt 2007 in J. Himalayan Linguistics 8, 1 -34
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Trying to rescue the word as an absolute universal

• Claim that one Limbu word is the real one; the other is not really a prosodic 
domain but is an epiphenomenon of lexical properties of affixes or due to 
something else 
 No evidence for this. Both patterns are fully general across the lexicon, and if their 

description is to be adequate, it must include a proper domain delimitation.

• Posit strata: prefixes apply at a different stratum than suffixes. 
 In Limbu, genuine clitics (phrasal affixes, lacking stem subcategorization) are included 

in both domains, so we would have to posit two postlexical domains, one including 
prefixes, one excluding prefixes. This shifts the problem from the word to the clitic-
group domain, but it does not solve it.  

• Claim recursive structure: [ω [ω]]
 But that wrongly predicts that the two word domains have the same phonological 

properties.

• Relativize prosodic structure to sound patterns, e.g. tone vs. quantity (Hyman et 
al.’s 1987 proposal for multiple word domains in Luganda)

But that wrongly predicts that the two word domains relate to different types of 
phonological patterns.
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Alternative: the word as a statistical universal

• This presupposes a typological variable, whose possible 
values are the language-specific word domains, e.g.
•The Limbu Coronal Assimilation Word
•The Limbu Liquid Alternation Word
•The Kyirong Tibetan Tone Word
•etc.

• This was the point of departure of the Leipzig Word Project:

•collect information about individual words

•then, explore universal trends within this, including the 
old claim about domains between foot and phrase, but 
now as a probabilistic hypothesis: 

Languages tend to have exactly one domain.

6

6



Building a database of phonological words

• Working definition: pw-pattern = any sound pattern that

•is delimited by some morphological structure,

•includes up to one stem (i.e. ignore compounds, for now)

•is general across the lexicon (for now)

• NB: this excludes smaller domains like the foot (as feet 
don’t reference morphology) and the phrase (as phrases 
license more than one stem).
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PW-patterns in a bottom-up, AUTOTYP database
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Data coverage

• 72 languages

• In 9 of these, we have not found any evidence for pw-
patterns because no known sound pattern is strictly sub-
phrasal and fully general across the lexicon.

• The other 63 languages have 

•between 1 and 19 pw-patterns, most between 1 and 5

•between 2 and 7 morpheme types, most between 2 and 4

9

9



Hypothesis I

• A statistical universal: languages tend to have exactly one 
domain between foot and phrase

• The reality:
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Number of non-isomorphic domains 
 (exhaustively surveyed languages only, lexically general ppatterns only, N = 62)

0
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1
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1
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A new question

• If there are no categorical clusters on which pw-patterns 
converge, are there probabilitistic clusters depending on 
the type of phonological pattern involved?

• To find out, we need

1.a means of comparing word domains across languages

2.a taxonomy of phonological pattern types
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• How many morpheme types are included in the domain? (stem 
alone? stem plus prefix? plus prefix and suffix? etc.)

• Obviously, this depends on what is available in a language. 
Therefore, for each pw-pattern p in each language L, compute:

 
c (p, L) =

Coherence: a measurement for comparing word domains

N (morpheme types referenced by p)
N (morpheme types in L)

12

12



Measuring coherence: examples

• Limbu Coronal Assimilation:

 9 

 ! c (Limbu Primary Stress Assignment) = 1 

 

(4) a. /m!-n-m!t-p!"/ [m!mm!ppa"] ‘I did not tell him’ 

    nsA-NEG-tell-1s>3.PST 

 b. /h!n=ph!lle/ [h!mbh!lle] ‘What?’ 

     what-QUOT 

 

 4 (prefix-stem-suffix=clitic) 

 4 (prefix-stem-suffix=clitic) 

 ! c (Limbu Coronal-to-Labial Assimilation)  = 1 

 

In (3a), only one primary stress is assigned to the combination of prefix-stem-

suffix=clitic. In the given form, this primary stress is realized on the stem, but, as shown 

in (3b), in other forms the stress shifts to the prefix (cf. Hildebrandt 2007; Schiering, 

Hildebrandt, and Bickel 2007 for discussion). This suggests that the stress assignment 

rule of Limbu references all four available morpheme types of the language, and has 

therefore coherence degree c = 1. The examples in (4) repeat those of (1) and illustrate 

Coronal-to-Labial Assimilation. Combining the evidence from (4a) and (4b), the 

assimilation spans all four morpheme types available in the language and is thus coded 

as having coherence c = 1. 

 Crucially, prosodic word domains often do not reference all available morpheme 

types of a given language, i.e. have c < 1. This point can be illustrated with the Limbu 

word domain "3 outlined in Figure 1. This domain is motivated by two phonological 
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• Limbu Liquid Alternation

Measuring coherence: examples

 10 

processes, i.e. Glottal Stop Insertion and the [l] ~ [r] alternation, and applies to only 

three of the four morpheme types available in the language. 

 

(5) a. /ku-e!k/ [ku"e !k] (3POSS-back) ‘its/his/her back’ 

 b. /a-mphu-e!/ [amphue!] (1POSS-brother-VOC) ‘Brother!’ 

 c. /nu-ba=i!/ [nu-bai!] (be.alright-NOM=Q) ‘Is this OK?’ 

 d. /a-i !r-#/ ["a"i !r!] (1-wander-PST) ‘We wandered.’ 

 

 3 (stem-suffix=enclitic) 

 4 (prefix-stem-suffix=enclitic) 

 ! c (Limbu Glottal Stop Insertion)  = .75 

 

(6) a. /n#l#t/ [n#r#t] ‘heart’ 

 b. /pha-le si"/ [pha-re si"] (bamboo-GEN wood) ‘the wood of bamboo’ 

 c. /pe!g-i=lo!/ [pe!g-i=ro!] (go-p=ASS) ‘Come on, let’s go!’ 

 d. /k#-l$"/ [k#-l$"] (2-say) ‘you say’ 

 

 3 (stem-suffix=enclitic) 

 4 (prefix-stem-suffix=enclitic) 

 ! c (Limbu [l] ~ [r] domain) = .75 

 

In (5a), a glottal stop is inserted between the prefix and the vowel-initial stem. In the 

segmentally identical hiatus situation at the stem-suffix boundary in (5b), the process 

does not apply to the vowel-initial suffix. The process also fails to apply with vowel-
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A taxonomy of pw-pattern types
 

 

 

 

 

 

 

allomorphy segmental      size-related        suprasegmental  

 

 

 

 

 

allophony constraint process quantity   stress   tone    rhythm 

 

 

 

 

 

assimilation deletion    dissimilation     insertion   strengthening   weakening    other 
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Combining coherence and type
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1. Calculate a distance matrix

Exploring structure in the coherence data

 constraint 

Nepali 81 

constraint 

Arabic 82 

weakening 

Lithuanian 

673 

deletion 

Lithuanian 

674 

stress 

Sko 

675 

size-related 

Semelai 

881 

constraint 

Mon 936 

constraint 

Nepali 81 

0 

      

constraint 

Arabic 82 

0.36 0 

     

weakening 

Lithuanian 

673 

0 0.36 0 

    

deletion 

Lithuanian 

674 

0 0.36 0 0 

   

stress Sko 

675 

0.5 0.86 0.5 0.5 0 

  

size-related 

Semelai 

881 

0.21 0.57 0.21 0.21 0.29 0 

 

constraint 

Mon 936 

0.3 0.06 0.3 0.3 0.8 0.51 0 
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Exploring structure in the data

2. Multidimensional Scaling
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Results

Taking coherence as the measurement, we discover a 
probablistic cluster of stress-defined pw-patterns:

Domains of phonological patterns (353 patterns, 62 languages)
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Hypothesis II: a statistical universal

Stress-related domains tend to be universally larger than 
other domains.

• Hypothesized to be very common:
Limbu (Sino-Tibetan) Stress: [prefix-'stem-suffix=clitic]
[mɛ-'thaŋ-e=aŋ]
  3ns-come.up-PST=and

• Hypothesized to be much less common:

Mon (Austroasiatic) Stress: ['cl]=[pf<infix>'stem]=['cl]
[k<ə>'lɒʔ] 
<CAUS>cross

['kɒ]=['klɒʔ]
 CAUS=cross
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Testing Hypothesis II

• Apart from the difference between stress-defined vs 
other pw-patterns, two other factors are likely to affect 
the shape of phonological word domains:

• areality: for example, South-East Asia is known for 
its ‘prosodic diffusibility’ (Matisoff 2001)

• families: phonologies tend to be conservative within 
genealogical units (Blevins 2004)

• Therefore, test the effects of each factor and of each 
interaction in a multiple regression model:

µ(c) ~ α + β[PW-PATTERN] × γ[FAMILY] × δ[AREA]

• Test this against a sample that is stratified for family 
and area, as follows:
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Factor FAMILY

For this, take one representative per sub-branch of major 
branches in three families (or two if phonologies known to be 
diverse and data are sufficient): Austroasiatic (11), Indo-
European (12), Sino-Tibetan (17)
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Factor AREA

For this, take standard AUTOTYP linguistic area 
definitions, reassigning stray (e.g. Armenian) and border 
languages (e.g. Romani), though this had no impact on 
any result.
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Results

Based on 238 pw-patterns in 40 languages, using 
Randomization tests (Janssen et al. 2006), we find:

• no evidence for any interactions between any factors;

• no evidence for AREA effect (F(2)=.92, p=.51); also 
when removing the areal borderline languages of our 
sample, i.e. Romani, Armenian, and Persian (F(2)=.92, 
p=.39);

• a significant main effect of FAMILY (F(2)=11.03,         
p<.0001)

• a significant main effect of PW-PATTERN (F(1)=20.99, 
p=.0001)
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Since there are many less stress-related pw-patterns (19) than 
others (222), we also performed a Reliability Analysis (Janssen 
et al 2006), replacing critical values of c by their grand mean:

Reliability Analysis
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Summary

The best-fitting model is 
μ(c) = .69 + .26 [STRESS vs OTHER] - .30[IE vs AA] - 1.4 [ST vs AA] 
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Conclusions

• Stress-defined domains tend to be significantly larger than 
other domains.

• No other pw-pattern has a systematic impact on domain 
size (coherence); tone, for example, does not target 
different sizes than any segmental pattern.

• This finding is compatible with traditional conceptions of 
prosodic structure in which only stress and intonation are 
necessarily included in hierarchical structures (e.g. Pike 
1945) 
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Conclusions (cont’d)

• Family relations also have significant effect on coherence, 
but this effect is independent of the effect form stress.

• The family effect is likely to reflect a general inertia in 
phonological change.

• Interestingly, despite the known ‘prosodic diffusibility’ 
especially of Southeast Asia, we find no evidence for areal 
spreads of coherence!
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