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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?




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.

Bickel, in press, in Cambridge Encyclopedia of the Language Sciences



The challenge from Limbu (Kiranti; Sino-Tibetan)

® |f 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:

o pf-[stem-sf-cl], domain of Liquid Alternation and ?-Insertion

ke-[Le:-Le=Lo] > ke[le:rero] ‘your penis!’
2sPOSS-penis-GEN=PTCL

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

[me-n-met-pan] > [memmeppan] ‘We did not tell him’
nsA-NEG-tell-1>3.PST

® Any rescue?

Schiering et al, Ms. submitted; Hildebrandt 2007 in J. Himalayan Linguistics 8, | -34 4



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: [w [wW]]
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.




Alternative: the word as a statistical universal

® This presupposes a typological variable, whose possible
values are the language-specific word domains, e.qg.

® The Limbu Coronal Assimilation Word
® The Limbu Liquid Alternation Word

® The Kyirong Tibetan Tone Word

® cfcC.

® 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.




Building a database of phonological words

® \Working definition: pw-pattern = any sound pattern that
® s delimited by some morphological structure,
® includes up to one stem (i.e. ignore compounds, for now)
® |s 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).




PW-patterns in a bottom-up, AUTOTYP database

)
138 LID 674 Limbu UNIT P Domain ppattern_ID 'word_type_def::Pword_Definition word_type_def-:word_type ppatterni

429 TE VOW quanmy |
7 1430 no velar onset consonant in this domain *C Onset if Velar kening process,
Ppattern_ID Exac“y 1- 431 A series of 2 homorganic consonants adjacent across some kind of *C.C if homorganic dissimilation  |process|
Exactly 1 Main Stress 432 A series of 2 homorganic consonants adjacent across some kind of *C.C if homorganic deletion process
433 A series of 2 consonants adjacent across some kind of phonological *‘C.C assimilation process,
434 List of onsets not permitted in this domain *‘Consetif/g, c,f,jI,m,n,r 2/ insertion process,
stress stress wmm 435 List of codas not permitted in this domain *Ccodaif /b, ¢, g/ kening process
6 The coda velar plosive unasp unvoiced is banned/dispreferred in this *‘Cifk kening process,
NB: Information about the nature of the p-pattern (kind of pattern, 7 ambisyllabic germinate only here Geminate only here quantity quantity|
resolution patterns, if any) are now stored in ppatterns_def, as proprties of 438 consonant clusters prohibited in this domain “‘CC constraint constrai
each ppattern. 439 consonant clusters prohibited in this domain *‘CC insertion process
440 A series of 3 adjacent consonants (regardless of syllable/foot CCC series (ambisyllabic) only here|constraint constrai
441 List of codas not permitted in this domain *C codaif /p, ¢, t/ weakening process,
PROCESS_STRATA E 442 List of codas not permitted in this domain *Ccodaif/p, ¢, t/ quantity quantity|
If source is loanword: 443 An obstruent assimilates for voicing/phonaton/laryngeal features of Obs Voicing Assim kening process
Source 444 There is an unspecified type of vowel harmony in this domain Vowel Harmony assimilation process,
LID1 LID2 445 2 syllables with series of vowel-only, or where first syllable is open and V.V insertion process,
List of codas not permitted in this domain *C coda if /b, ¢, constraint i

MORPH DOMAIN AlignID 2 Domain ID 173 Size: 4
left edge E stem + prefix + suffix + postposed 2
particle M... Morpheme... Definition
Less strict domain definition ("DomMrg"): 1 |formative Marker of an inflectional category that cannot occur as an independent part of sp
any Can be used both ways, e.g. SEA versatile verbs/coverbs

Position1 n/a Type 1 Stem Restriction 1 unrestricted n/a In domain_def, use if no other morph domain parts relevant in domain definition

Strata_1 {7 |unknown |type is unknown at this time
Position 2 prae Type 2 formative Restriction 2 Mad{13 |stem part |An element of a stem (as defined under ID 12) that is not delimited by general

Strata 2 Stre:|15 none There is no overt manifestation of the exemplar for whcih the record is made
Position 3 post Type 3 formative ~ Restriction 3 Wght

Strata_3 Y...| Restrvalue RestrDef
Position 4 post Type 4 formative Restriction 4 unrestricted s|2 semi-restricted Can occur wtih some, but not all POS/head elements (so, NOT a ‘phrasal affix’, but rather

Strata 4 3 |unrestricted Can occurs with anything (e.g. Turkish mi)

- n/a not applicable
5 |unknown degree of restriction unknown at this time

Strata_5 6 Part circum/simulfix \even more restricted than restricted; used with simulfixation & circumfixation
Position 6 Type 6 Restriction 6 W7 |restricted: Head Something like affix only to a head element (in a narrowed sense of RestriD 1

Strata 6 8 |restricted: Phrase |Can occur with whatever POS element of that phrase it is adjacent to like Manange NP
Position 7 Type 7 Restriction 7 Binary Recode of this, as §

used in scripts ("1" =
Strata_7 structure preserving):

Phonology Process Filter (word_type_def) 5

oherence (relative to possible size) 1
No phrasal stuff (value= '2') (domain_def)  subphrasal

NOTES Affixes (and enclitics | suppose) are ususally not stressed. Verbs and deverbatives are stressed on the root, nouns and other parts
of speech are stressed on the first syllable. [RS]




Data coverage

® /2 languages

® |n 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
® pbetween 1 and 19 pw-patterns, most between 1 and 5

® pbetween 2 and 7 morpheme types, most between 2 and 4




Hypothesis |

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

® The reality:

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

3 4 5 6
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A new gquestion

® |f 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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Coherence: a measurement for comparing word domains

e How many morpheme types are included in the domain? (stem
alone? stem plus prefix? plus prefix and suffix? etc.)

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

/) = N (morpheme types referenced by p)
c(p, L)= N (morpheme types in L)
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Measuring coherence: examples

® Limbu Coronal Assimilation:

a. /me-n-met-pey/ [ memmeppan] ‘I did not tell him’

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

b. /hen = phelle/ [hembhelle] ‘What?”

what-QUOT

4 (prefix-stem-suffix=clitic)

4 (prefix-stem-suffix=clitic)

— ¢ (Limbu Coronal-to-Labial Assimilation) =1
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Measuring coherence: examples

® | imbu Liquid Alternation

a. /nelet/ [neret] ‘heart’
b. /pha-le siy/ [pha-re sig] (bamboo-GEN wood) ‘the wood of bamboo’
c. /peig-i=1o:/ [peig-i=ro:] (go-p=ASS) ‘Come on, let’s go!’

d. /ke-10?/ [ke-1o?] (2-say) ‘you say’

3 (stem-suffix=enclitic)

4 (prefix-stem-suffix=enclitic)

— ¢ (Limbu [1] ~ [r] domain) = .75
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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

15
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Combining coherence and type

::Language word_type.def::word_type ::ppattern1 full_id1 __coh_ritv | :plevel :unit - ::Reliability statt
|[Kusunda “C Coda constraint constraint_Kusund526 | 333333333 sub;rwasal P Domain Questionnaire ';;word exhal
[Kusunda *V-Initial syllable allomorphy allomorphy_Kusund527 | 666666667 subphrasal P Domain Grammar Explicit pword exha
[Kusunda *V: uniess Here quantity quantity_Kusund528 666666667 subphrasal P Domain Questionnaire  pword exhat
[Kusunda V.V strengthening  |strengthening_Kusund52 | 666666667 subphrasal P Domain Questionnaire  pword exha
[Kusunda A" weakening weakening_Kusund530 | 666666667 subphrasal |P Domain Questionnaire exhai
m *C Coda constraint constraint_Kusund531 666666667 subphrasal P Domain Grammar Explicit |pword exha

Vowel Pharyngealization assimilation assimilation_Kusund532 333333333 subphrasal |P Domain Grammar Explicit pword exha
|[Kusunda Vowel Nasalization assimilation assimilation_Kusund533 | 333333333 subphrasal P Domain Grammar Explicit |pword exhat
[Kusunda *Cif ph constraint constraint_Kusund534 666666667 subphrasal |P Domain Grammar Explicit |pword exhai
[Kusunda ‘CifG constraint constraint_Kusund535 | 666666667 subphrasal P Domain Grammar Explicit |pword exha
[Kusunda Nasal Segment Palatalization assimilation assimilation_Kusund537 | 666666667 subphrasal P Domain Grammar Explicit  pword exhat
[Kusunda Uvular /g/ Voicing Assimilation |assimilation assimilation_Kusund538 | §66666667 subphrasal P Domain Grammar Explicit |pword exha
|[Kusunda Voiced Uvular Plosive Manner Assimilation \weakening weakening_Kusund539 | 333333333 subphrasal P Domain Grammar Explicit |pword exhat
[Lahu Stress Reduction stress stress_Lahu127 5 subphrasal P Domain 1 Grammar Explicit |pword exha
[Lahu Tone Change tone tone_Lahu128 5 subphrasal P Domain 1 Grammar Explicit |pword exha
[Limbu Min VC allomorphy allomorphy_Limbu123 o n/a P Domain 1 Grammar Implicit pword exha
Linbu C POA Assim assimilation assimilation_Limbu124 |1 subphrasal P Domain 1 Grammar Explicit |pword exhai
[Limbu *C if Velar Nasal constraint constraint_Limbu126 75 subphrasal P Domain 1 Grammar Explicit pword exhat
[Limbu Exactly 1 Main Stress stress stress_Limbu138 1 subphrasal P Domain 1 Grammar Explicit pword exha
[Limbu Exactly 1 Main Stress stress stress_Limbu326 5 subphrasal P Domain 1 Field Notes pword exhat
[Limbu *Cifr constraint constraint_Limbu377 1 subphrasal P Domain 1 Grammar Explicit |pword exhat
[Limbu A/ > r] alternation allophony allophony_Limbu1026 .75 subphrasal P Domain 1 Grammar Explicit pword exha
[Limbu N/ > [r] alternation \allophony allophony_Limbu1027 5 phrasal P Domain 1 Grammar Explicit pword exhal
[Limbu *V-Initial syllable insertion insertion_Limbu1031 75 subphrasal P Domain 1 Grammar Explicit pword exha
[Limbu *V-Initial syllable linsertion insertion_Limbu1032 25 subphrasal P Domain 1 Grammar Explicit |pword exha
[Limbu C POA Assim assimilation assimilation_Limbu1033 | 5 subphrasal P Domain 1 Grammar Explicit |pword exhat
[Limbu Glottal Stop /?/ assimilation assimilation assimilation_Limbu1034 5 subphrasal P Domain 1  Grammar Explicit pword exhal
[Limbu C POA Assim assimilation assimilation_Limbu1037 5 subphrasal P Domain 1 Grammar Explicit |pword exhal
[Lithuanian Superheavy VVC only Here constraint constraint_Lithua636 25 subphrasal P Domain 1 Questionnaire pword exha
L‘huanlan Superheavy V:C only Here constraint constraint_Lithua637 25 subphrasal P Domain 1 Questionnaire pword exhai
[Lithuanian Superheavy V:C only Here constraint constraint_Lithua638 5 phrasal PDomain 1  Questionnaire |pword exhal
[Lithuanian V.V insertion insertion_Lithua645 25 subphrasal |PDomain 1  Questionnaire  pword exhal
[Lithuanian V.V deletion deletion_Lithua646 5 subphrasal P Domain 1  |Questionnaire pword exhal
[Lithuanian Onset clusters dispreferred & restricted  constraint constraint_Lithua857 25 subphrasal P Domain 1  Questionnaire  |pword exha
Llhuanlan Exactly 1 Main Stress |stress stress_Lithua658 1 subphrasal P Domain 1 Questionnaire pword exhat
[Lithuanian Exactly 1 Main Stress stress stress_Lithua659 1 subphrasal P Domain 1 Questionnaire pword exhal
[Lithuanian *C (Palatalized C) constraint constraint_Lithua660 |25 subphrasal P Domain 1 Questionnaire  pword exhal
Il ithianian C Palatalization assimilation assimilation Lithua661 A aiihnhracal P Domain 1 Niectinnnaira nwnrd ayhas
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Exploring structure in the coherence data

1. Calculate a distance matrix

constraint | constraint | weakening | deletion stress | size-related | constraint
Nepali 81 | Arabic 82 | Lithuanian | Lithuanian | Sko | Semelai Mon 936
673 674 675 881

constraint | 0

Nepali 81

constraint | 0.36 0

Arabic 82

weakening | 0 0.36 0

Lithuanian

673

deletion 0 0.36 0 0

Lithuanian

674

stress Sko | 0.5 0.86 0.5 0.5 0

675

size-related | 0.21 0.57 0.21 0.21 029 |0

Semelai

881

constraint 0.3 0.06 0.3 0.3 0.8 0.51 0

Mon 936
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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)

Density of phonological patterns

assimilation constraint deletion insertion quantity
3 -
2 -
3 /\/\ /\\ /\
O -
size_related strengthening stress tone weakening
3 -

o0 05 10 15 00 05 10 15 00 05 10 15 00 05 10 15 00 05 1.0 15

coherence
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Hypothesis Il: a statistical universal

Stress-related domains tend to be universally larger than
other domains.
e Hypothesized to be very common:
Limbu (Sino-Tibetan) Stress: [prefix-'stem-suffix=clitic]
Ime-'than-e=an]
3ns-come.up-PST=and
e Hypothesized to be much less common:
Mon (Austroasiatic) Stress: [‘cl]=[pf<infix>'stem]=["cl]

(k<o>'lp?]
<CAUS>cross

['kp]=["klp?]
CAUS=cross

21
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Testing Hypothesis Il

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

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

e 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:

u(c) ~ a + B[PW-PATTERN] x y[FAMILY] x 6[AREA]

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

22
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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)

'. El
-’




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);

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

® 3 significant main effect of PW-PATTERN (F(1)=20.99,
p=.0001)
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Reliability Analysis

Since there are many less stress-related pw-patterns (19) than
others (222), we also performed a Reliability Analysis (Janssen

et al 20006), re

nlacing critica

Va

ues of ¢ by their grand mean:
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Summary

The best-fitting model is

u(c) = .69 + .26 [STRESS vs OTHER] - .30[IE vs AA] - 1.4 [ST vs AA]

other

stress-related

1.0 -

coherence
o o
(@) (0]
| |

o
AN
|

o
N
|

|

Y |

Austroasiatic Indo-European Sino-Tibetan

Austroasiatic Indo-European Sino-Tibetan
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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.

® |nterestingly, despite the known ‘prosodic diffusibility’
especially of Southeast Asia, we find no evidence for areal

spreads of coherence!
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