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Evolutionary Phonology

Synchronic phonological alternations mirror diachronic changes
[Blevins(2004); Ohala(1971, 1974,1981,1990,1993,etc.)]

“Recurrent synchronic patterns have their origins in recurrent phonetically motivated
sound change.” (Blevins; p.8)

“...[they] can be shown to emerge naturally from the imprecise transmission of language
across generations.” (Blevins; p.18)

“This process of transmission involves a speaker providing input to a listener, with the
listener attempting to internalize the speaker’s grammar in order to understand speech.
The process of transmission takes place in a sea of noise and starts from a point where
the human infant listener has no knowledge of any sound-meaning associations in the
speaker’s language.” (Blevins; p.31)



Synchronic phonological alternations mirror diachronic changes
[Blevins(2004); Ohala(1971, 1974,1981,1990,1993,etc.)]

Nasal assimilation:

Final devoicing:

Vowel nasalization:




Synchronic phonological alternations mirror diachronic changes
[Blevins(2004); Ohala(1971, 1974,1981,1990,1993,etc.)]

Nasal assimilation:

Final devoicing:

Vowel nasalization:

And phonological patterns mirror gradient, variable phenomena that occur in fast
speech, casual register, high frequency word, etc.




Exemplar Theory:

Goldinger(1996);Bybee(2001);Pierrehumbert (2001)
Wedel (2006): “...the data from which a learner abstracts a language system can be understood as a

population of variants.”
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VARIATION
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exemplar if itis a
good enough match

REPRODUCTION

Produce exemplar with some degree
ol of error and/or articulatory bias
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Exemplar Theory:

Goldinger(1996);Bybee(2001);Pierrehumbert (2001)

Wedel (2006): “...the data from which a learner abstracts a language system can be understood as a

population of variants.”

Perception-Production
Feedback Loop

VARIATION

REPRODUCTION
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* Almost all models can only do either change or stability

SELECTION

* Perception to production is typically treated as an identity mapping

* Cumulativity results in collapse

(Pierrehumbert 2001;Wedel 2006;2007; Blevins & Wedel 2009; Garrett & Johnson 2013; Kirby 2014; Tupper 2014) /




Modeling Emergence




Chinantec
‘,)) Phonemic vowel nasalization:
haa ‘so,such’ Unpredictable sound difference that
haa ‘foam, froth’ ‘a)) carries a meaning difference

English
a1 defini - Allophonic vowel nasalization:
& indetinite article Predictable sound difference that

aed “a paid announcement, as of does not carry a meaning difference
goods for sale”



Traditional Representations

Predictable Allophonic Variants Loss of Predictability
Derived by Rule 10
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2. AFUCUlatO ry PhOﬂOlOgy (Browman & Goldstein 1989)
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3a. Representations
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(e.g., Soskuthy 2011, 2015) 16
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VEL

Jee/ /n/ P parameterizes relative frequency

Gestural overlap increases a certain
amount on each production:

0=0+p(Dy—

o é//f/////%//

VEL

[/ /n/

Slowing down:

individual gestures get longer, and less overlapped
Speeding up:

individual gestures get shorter, and more overlapped

Allows different values of £ to lead
to different stable states
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English

phit
pIt

/p/ vs. /p%/

French
[b8]  bath )
‘hole or cavity’ D) +)
‘mouthpiece of a bridle” ‘>)) [pE ] bread ‘>))
/p/ vs. /b/
Hindi
)
bal ‘hair’ :)3
p"al ‘knife blade’
pal ‘take care of ")
bhal ‘forehead’ ‘,))
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Traditional Representations

Predictable Allophonic Variants Derived by Rule
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where”
sewhere”
sewhere”
Isewhere”

Predictable Allophonic Variants Derived by Rule



Long lag VOT short lag VOT

long closure Short closure

Short preceding vowel long preceding vowel

Predictability
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Speech Processing

Vowel Silence Frication

g: "
o1 TN

g1 BENEENN P
g1 BEMENNEN P

Repp et al. (1978)

“gray ship”

“great ship”

“gray chip”

“great chip”

Lengthen silence

Shorten frication noise

Lengthen silence again
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“gray ship”

=

Ambiguous:

silence followed by

start of |

“great ship”

eIt.

“gray chip”
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\ 4 v

Ambiguous between “t”
and lld”

“great”

“grade”
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Lexical Access

o MR

“great”
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Lexical Access

o EEEEE,

“great”
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Lexical Access
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Perception-Production Feedback Loop

/p/ vs./b/ [p] vs. [b]

Some tokens of b are acoustically devoiced
(or voicing is masked)

However, the identity of the segment is
recoverable from other cues

4. This happens consistently with respect to
perceived voicing



Perception-Production Link

In environments in which voicing is difficult
to maintain less effort is made to preserve
voicing

Allophony

4. Limit of coarticulation

4. Limit to subset of environmentss



Biology & Linguistics: Transmission & Change

* Evolutionary Model:
* incremental, “blind” processes can lead to complex structure
* Macro-structure from micro-changes

s*Re-think long-held assumptions about the underlying representations and
processes

* Cognitive Model:

* Language module is likely to recruit existing cognitive structure
* Phonological Theory has to, ultimately, link up with the acoustic signal

s Leverage what is known about auditory, visual perception



Thank Youl!



Perception-Production Link

Loss of predictivity in
voicing cue will lead to
increased reliance on
other cues

Subject to fluctuations
in predictability
Self-reinforcing: cue
inferred to be
predictive will become
so via articulatory
contgrol
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