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Introduction

» Can gradient phonotactics be “unnatural”?
What is unnatural?

v

» A model for explaining unnaturalness

v

How to capture (unnatural) gradience theoretically?
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Outline Gradient phonotactics
Gradience and naturalness
» Two aspects of OT widely discussed: how to handle
Data naturalness and gradience
» Little has been said about intersection of the two: unnatural
A new explanation gradient phonotactics
» Gradience implies naturalness?
Phonetics » Question: Can gradience be unnatural?
» Claim: unnatural gradient phonotactics exists
A problem for theory? .
» Tarma Quechua stop voicing
Conclusion
3/68 4/68
Naturalness Naturalness
» Both “naturalness” and “gradience” are to some degree > A new proposal:
confusing
> Traqltlo.nally, unnatural all processes that lack phonetic » Natural: phonetically grounded
motivation » Unmotivated: lack phonetic motivations
» This division misses one important aspect: phonetically » Unnatural: operating in the opposite direction from universal
unmotivated vs. going in the opposite direction phonetic tendency
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Naturalness

» Natural processes phonetically motivated, typologically
common, usually attested as minor phonetic tendencies
cross-linguistically

> Unmotivated: lack motivation

> Most processes in the survey (Blevins 2008) unmotivated

a) p—s/___i
b) i — u/d

» No universal phonetic tendency operating against these
processes

Naturalness

» Unnatural: operating against universal phonetic tendency
(UPT)

» UPT: phonetically (articulatory) motivated, typologically
common, attested as phonetic tendency in languages without
phonological process. Reverse processes usually not attested

» Examples: post-nasal devoicing (attested), intervocalic
devoicing, final voicing (unnatested, cf. Yu 2004)




Phonotactics

> Most studies on phonotactics involve unmotivated
restrictions (Hayes and White 2013, Albright 2009)

> Likewise, studies on gradience only include natural processes
» No cases of unnatural gradient phonotactics so far

Gradient phonotactics

Gradient phonotactics subject of in depth theoretical study

only recently
(Frisch et al. 2004, Antilla 2008,

Coetzee and Pater 2008)

Generally accepted that gradience needs to be encoded in
grammar

Shows necessity for weights in phonology
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Outline Data
Data Tarma Quechua, a dialect of Quechua spoken in Tarma,
Junin, Peru (Adelaar 1977, Nazarov 2008)
Stop voicing
Proto-Quechua, Pre-Tarma only voiceless stops
Voicing occurs: intervocalically, post-consonantally, but not
post-nasally
Bilabial, velar series undergo voicing, dental remain voiceless
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Data Data
» From Adelaar 1977 and Nazarov 2008 > Post-consonantally voicing after (Nazarov 2008):
tYts ks [ x,LPrjw
pk>bg/C__ ;C#N
b k>bg/V v Pre-Tarma Tarma Pre-Tarma Tarma
— atfka atfga matska matsga
> Examples: atspa atsba arku argu
# *pirwa pirwa arku argu kutfka kufga
N *wampu-  wampu awkis awgis lufpi lufbi
-V *Kkupa- kuba aypa ayba pilpa pilba
*Kipu- kipu Haspu Hasbu luxpi luxbi
Y,R,S,T | *takpa-  takba ilpi Hilbi mutki mutgi
) o ) takpa takba tikpa tikba
> In some words: lexical variation, not produtive lutpi lutbi tikpi tikbi
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Data Data
» First locus of unnaturalness: kb, tb, tg
> Intervocalic stop-stop cluster: VC1C,V when Cy = [b] or [g] L o
Even more surprising is the distribution
TT 1D DT DD Native vocabulary analyzed by Nazarov (2008)
6 66 0 0 100-
> Clusters that agree in voice preferred ,
» Pre-voicing preferred g
» Tarma Quechua gradience in the opposite direction % 50- o yoicng
“60 : n- ) II
c 40 -
g 20 .. 0- I -
© (- — N_ V_V Y,RS,T_
I I I
TT TD DT
cluster
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Data Data
» More voicing after T than after Y, R (Nazarov 2008)
YR T_
P I iced . I ferred Voiced 66 66
> Post-nasally voiced stops universally preferre Voiceless 14 6
(Hayes and Stivers 2000)
> After voiceless stops voiced stops universally dispreferred
(voice disagree) =i voicing
. . . 850 - .No Voicing
» Intervocalically, voiced stops universally preferred = o
» Gradience goes in the opposite direction! 87~ .Voncmg
i i ! [
& 0- I I
Y.R- T
context
» However, this is not significant p < 0.10
1768 18/68
Data Explanations
100 -
™1 » Not many explanations
g > As with other cases of unnatural processes, the origins often
g sought in Ohala’s hypercorrection
a
2. > Problems:
» Why such distribution?
0- » Why the asymmetry: dental vs. labial and velar?
N ALY
> p < 0.00001
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Outline Explaining unnatural processes
» Background: Post-nasal devoicing
D>T/N_
A new explanation » Unnatural process, attested as sound change in Yaghnobi and
five other languages, as productive synchronic alternation in
Tswana and Shekgalagari
» 3 sound changes, Yaghnobi preserves all three stages
(Sogdian); Tswana clear dialectal evidence
21/68 22/68

Blurring cycle

» Combination of sound changes:

D > Z / [—nas]
D>T
Z>D

(Begus 2015a)
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Blurring cycle

» Universal phonetic tendency
A>B/X
» Unnatural process
B>A/X
» BLURRING CYCLE

B > C / Z; Z complement of X

B>A

C>B

(a) a set of segments enters complementary distribution;

(b) a sound change occurs that operates on the unchanged subset
of those segments;

(c) optionally, another sound change occurs that blurs the original
complementary distribution.
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Blurring chain

> Another logically possible scenario
B>A/X
» BLURRING CHAIN
B>C/X

C>D
D>A

Blurring cycle

> Note that unnatural processes always require three operating
sound changes

> While it is theoretically possible B > C and C > A, the last sound change
would necessary involve two features to change, which in fact means two
sound changes as C differs from B in one feature, which cannot be the
feature producing unnaturalness, and A differs from B in one feature,
which has to be the feature producing unnaturalness in a given context

> This requirement is the reason for why unnatural processes are less
frequent than natural or unmotivated
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Berawan dialects (Blust 2005) Berawan dialects (Blust 2005)
> Berawan stops
# V_V
> Blurring chain explains intervocalic devoicing in Kiput and *| b k
Berawan (Begu¥ 2015b)
o : (*d d r)
> Unnatural sound change/phonotactics: voice contrastive *
initially g 9 k
> Intervocalically neutralization in the dispreferred direction »*b>k/V_V
Scenario 1 Scenario 2
1. b>p b>g
2. p>k g >k
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Berawan dialects (Blust 2005) Tarma Quechua
» How to explain such a distribution
100 -
» Blurring chain
75-
BLURRING CHAIN Berawan "
B>C / X D>Z7 / V_V 2 50. e No Voicing
8 = Voicin
C>D Z>S & ¢
D>A S>T 25
0. — [
N AY Y.RS,T
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Tarma Quechua Tarma Quechua
> If we accept blurring chain, the explanation becomes straight
forward
» Claim: Tarma Quechua too underwent three sound changes e .
» Fricativization: very common in consonant clusters,
intervocalically
» Fricatives in post-nasal position highly dispreferred
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Tarma Quechua

» Fricativization in consonant clusters nearly categorical,
intervocalically variation

» After that, voicing of fricatives occurs, which in pre-vocalic
position is a common, motivated, and natural sound change

» Third sound change: fricative occlusion
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Tarma Quechua

BLURRING CHAIN Tarma Quechua
T>S/YRST_,V_V

B>C/X
CcC>D
D>A

S>7Z
Z>D
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Advantages

» Asymmetry in place of articulation: velar and labial vs. dental
» Distribution of voicing:

a) 4% post-nasally

b) 49% intervocalically

c) 87% in clusters

Three natural, well-motivated sound changes in combination gave
rise to unnatural gradient phonotactics

35,68

QOutline

Phonetics
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Phonetics

> There exist strong phonetic evidence in favor of my proposal

v

Old recordings by Willem Adelaar in Tarma, Peru

v

Echoing disturbs the analysis

v

The dialect highly endangered (Adelaar, p.c.)
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[ebi]

[mpa]

PR LTI

closure closure VOT
292 2922 387.6 3879
Time (s) Time (s)
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[arba] [utbi]
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[okba] [asga]
P}x "
| Bess
b a
848.1 848.4 603.6 603.9
Time (s) Time (s)
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Phonetics

» Stops surface as fricatives sometimes

[rgal

17.14 17.33
Time (s)
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[usbi] [agil]
59.81 60.02 654.1 6542
Time (s) Time (s)
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Phonetics Outline
» This indicates that there was a stage in the development with
voiced fricatives
> Occlusion to stops not operated categorically
A problem for theory?
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A problem for theory?

> It is generally agreed upon that gradient phonotactics has to
be encoded in the grammar (Coetzee and Pater 2008, Antilla 2008)

» Various approaches for capturing gradience theoretically

» The problem: how to derive a system in which unnatural
element is more common?
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A problem for theory?

» Harmony (HG) can be transformed to percentages, but given
richness of the base, we cannot derive a system in which the

unnatural element is more frequent
» FAITH and a markedness constraint ¥X
> If equal weights, P(UNNAT) < .5
» If either FAITH or *X have greater weights:

a) If FartH > *X: P(UNNAT) = .5
b) If FAarTH < *X: P(UNNAT) < .5
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A problem for theory?

100 -

A problem for theory?

&
£ o Yoicng > Should CON be restricted?
g > *¥_X
25-
» DISAGREE?
0- » *VDV?
N V'V Y.RS,T
» Problem: how to encode these are rare?
00— » Not just Tarma Quechua
S40-
820-
0- i i I
TT D DT
cluster
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A problem for theory? Berawan
100% -
» Berawan dialects (analysis based on data from Burkhardt 2014)
75% -
#_ V_V #_ V_V °
[k] 41 55 [p] 47 13 )
] 1 0 b] 41 2 50% -
o .
% voi 79 100 53 86 259 —
p< 0.001 p < 0.05
0% -
| |
# . \Y
labial
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Berawan A new proposal
100% -
75% - » A new proposal: Inherently Weighted Constraints
» Both *X and *—X
50% - » Constraints weighted, subject to normal distribution
» Derives such systems and encodes typology
25% -
0% -
velar
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Outline Conclusion
» Gradient phonotactics can be unnatural
» Sound change restricted: combinations result in unnatural
processes
» BLURRING CHAIN
> In non-negligible part of unnatural processes BLURRING
CycLE/CHAIN more successful than hypercorrection
» Theoretical implications: a new constraint architecture
required
Conclusion
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Thank you!
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