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Introduction

• Generative theories of stress traditionally view the component of the gram-
mar that assigns predictable stress describes a mapping from unstressed
syllables to stressed syllables

σσσσσσ 7→ σ́σσ̀σσ̀σ

• What is the nature of stress assignment mappings?
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Introduction

• Formal language theory (FLT) delineates classes of functions that serve as
typological hypotheses for stress assignment

• Some work on stress as a phonotactic (Heinz 2007, 2009; Rogers et al.
2013; Baek 2018), almost nothing on stress as a function (though see Hao
& Andersson 2019)

• Appears that majority of patterns are subsequential (Mohri 1997)
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Results

• All examined quantity insensitive (QI) stress is subsequential; not all quan-
tity sensitive (QS) stress is1

• Within QS, default-to-same (DTS) patterns more complex than default-
to-opposite (DTO) 2

• Weakly deterministic (WD) functions (Heinz & Lai 2013; McCollum et al.
under review) can capture DTS patterns

1See also Hao & Andersson (2019)
2Terminology from Prince (1985)
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Why this matters

• Most phonological functions are subsequential (Heinz & Lai 2013; Chandlee
2014)

• Taken with Jardine (2016), suggests that suprasegmental processes may
have access to more powerful functions

• Raises representational questions

• Raises questions regarding quality of evidence for stress
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Plan

• Background

• QI stress

• QS stress

• Implications
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Complexity

ISL regular non-regularWD

English center
embedding

•

•
local processes
(Chandlee 2014)

•
Bemba tone
(Jardine 2016)

•
vowel harmony

(Heinz & Lai 2013)

phonology

• FLT complexity classes divide space of possible functions based on expres-
sive power of those functions

• Phonology is regular (Johnson 1972; Kaplan & Kay 1994)

• In fact, most is subregular (Rogers et al. 2013; Heinz 2018)
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Stress?

• We take the subsequential class (Mohri 1997) as an initial hypothesis for
stress

• Restrictive (sub-regular); well-understood (logical and FST characteriza-
tion); includes most phonological processes (Chandlee 2014; Jardine 2016;
Chandlee & Jardine 2019)

8



Stress with logic

• Logical transductions (Courcelle 1994) between input structure and output
structure

• Connected to function classes, know their expressivity
quantifier-free (QF) logic = input strictly local (ISL) functions3

QF with recursion ⊆ subsequential functions4

• Start with QI stress, then QS

3(Chandlee & Jardine 2019; Chandlee & Lindell forthcoming)
4With some restrictions; see Chandlee & Jardine (2019)
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Stress with logic

• Output defined in logical terms of input, preserves order and number of
elements

• Stress placed where definition of stress predicate satisfied

• Example: Initial stress (Nenets; Decsy 1966)

σ́(x)
d
= #(p(x))

#σσσ# 7→ #σ́σσ#
#σσσσ# 7→ #σ́σσσ#
#σσσσσ# 7→ #σ́σσσσ#
... 7→ ...
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QI: Non-iterative stress

• Describes an initial stress function for string of any length

• Can write similar QF transductions for any non-iterative pattern in Gor-
don (2002)’s typology of QI stress5

initial : σ́(x)
d
= #(p(x)) #σσσσ# 7→ #σ́σσσ#

peninitial : σ́(x)
d
= #(p(p(x))) #σσσσ# 7→ #σσ́σσ#

antepenultimate : σ́(x)
d
= #(s(s(s(x)))) #σσσσ# 7→ #σσ́σσ#

penultimate : σ́(x)
d
= #(s(s(x))) #σσσσ# 7→ #σσσ́σ#

final : σ́(x)
d
= #(s(x)) #σσσσ# 7→ #σσσσ́#

5Later these are employed as useful user-defined predicates e.g. initial(x) d
= #(p(x))
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QI: Iterative stress

• Pintupi (Hansen & Hansen 1969)

σ́, σ́σ, σ́σσ, σ́σσ̀σ, σ́σσ̀σσ, σ́σσ̀σσ̀σ...

• QF won’t work – need QF plus recursion

• Implicit definitions: (Rogers 1997) definition can refer to its output

σ̀(x)
d
= σ́(p(p(x)))

• Restriction to predecessor or successor function (but not both!) in recur-
sion ensures subsequentiality (Chandlee & Jardine 2019)
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QI: Iterative stress

• σ́(x)
d
= initial(x)

σ̀(x)
d
= (σ́(p(p(x))) ∨ σ̀(p(p(x)))) ∧ ¬final(x)

• 6σ
σσσσσσ → σ́σσσσσ → σ́σσ̀σσσ → σ́σσ̀σσ̀σ

7σ
σσσσσσσ → σ́σσσσσσ → σ́σσ̀σσσσ → σ́σσ̀σσ̀σσ

• Pintupi stress function is subsequential
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QI: Iterative stress

• Garawa (Furby 1974)

σ́, σ́σ, σ́σσ, σ́σσ̀σ, σ́σσσ̀σ, σ́σσ̀σσ̀σ, σ́σσσ̀σσ̀σ

• Sometimes called “bidirectional” (Kager 2007)
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QI: Iterative stress

• σ́(x)
d
= initial(x)

σ̀(x)
d
= (penult(x) ∨ σ̀(s(s(x)))) ∧ ¬peninit(x)

• 6σ
σσσσσσ → σ́σσσσ̀σ → σ́σσ̀σσ̀σ

7σ
σσσσσσσ → σ́σσσσσ̀σ → σ́σσσ̀σσ̀σ

• Garawa stress function is subsequential

• Is not truly bidirectional – we will see one that is!
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So far

• All patterns so far subsequential – any potentially unbounded processing
of the input only looks in one direction

• All patterns in Gordon (2002)’s typology are subsequential

• This is strong evidence that QI patterns are subsequential

• This is not the case for QS stress
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QS stress

• Inputs are strings of L, H syllables

• Look at DTO and DTS patterns

• leftmost-heavy or right (LHOR) of Kwakw’ala, leftmost-heavy or left of
Lushootseed (Hayes 1995)

LHOR LHOL
LLLĹ ĹLLL

H́HHH H́HHH

LH́LLLL LH́LLLL

LH́LLHL LH́LLHL

• Are these also subsequential?
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QS stress

• Placement of stress needs to track presence of H syllables

• precede-H(x) d
= H(s(x))∨ precede-H(s(x))

←−−−−
LLLLLHLL

• follow-H(x) d
= H(p(x))∨ follow-H(p(x))

LLH
−−−−→
LLLLL

• If both are used, not subsequential
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QS stress: LHOR

• �́(x)
d
= (L(x) ∧ final(x) ∧ ¬follow-H (x))∨

(H(x) ∧ ¬follow-H (x))

• Correctly describes DTO stress function, is subsequential

LLLL 7→ LLLĹ

HHHH 7→ H́HHH

LHHLLL 7→ LH́HLLL

LHLLHL 7→ LH́LLHL
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QS stress: LHOL

• �́(x)
d
= (L(x) ∧ initial(x) ∧ ¬precede-H (x))∨

(H(x) ∧ ¬follow-H (x))

•

←−
LLHLHL → LLHLHL
−→
LLHLHL → LLH́LHL

• Correctly describes DTS stress function, is not subsequential!
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Beyond subsequential

• All examined QI subsequential – most even more restricted

• Most QS stress is also subsequential, but some are not

• What is LHOL?
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Beyond subsequential

• Weakly deterministic (WD) class6 describes bidirectional phonological pro-
cesses, more powerful than subsequential

• Composition of two subsequential functions (with some restrictions)

• LHOL7,8

input: /LLHLHL/
left to right LLH́LHL

right to left LLH́LHL

/LLLLLL/
LLLLLL

ĹLLLLL

6Heinz & Lai (2013); McCollum et al. (under review)
7See independent parallel result in Hao & Andersson (2019)
8See Appendix for potential issue with WD for stress
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Questions
• What is the class of functions corresponding to stress assignment?

OSL

WD

regular

subseq.

QSQI

stress

• Output-strictly local class (OSL; Chandlee 2014; Chandlee et al. 2015)
appropriate for QI stress?
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Evidence for stress

• Worrying about relatively high complexity of DTS is taking the descriptions
of the patterns at face value

• Should we do that?
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Evidence for stress

• For DTO, some concerning results

• Gordon (2000) finds that “many, if not all” (p.2) such patterns are subject
to reanalysis in other terms

• Concludes that “the general picture which emerges is one of doubt concern-
ing the existence of default-to-opposite stress” (p.2)

• Evidence that the same might hold for DTS stress too (Mongolian; (Karls-
son 2005))

• FLT analysis highlights patterns that call for further empirical study
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Summary

• Characterization of stress function in FLT terms

• Examined QI stress patterns subsequential

• Not all QS patterns subsequential

• Class of functions that is a precise fit for stress as of yet undescribed

• Lingering questions of evidence for stress
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Thanks

Thanks to the audience of PhonX (Rutgers phonology reading group) and the
members of the phonology seminar of Spring ’19 for all your helpful comments!
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Appendix: beyond subsequential

• Issue – consider the following pattern:

σ́
σ́σ
σ́σσ
σ́σσ́σ
σ́σσσσ
σ́σσ́σσ́σ
σ́σσσσσσ

• “sour grapes”-like pattern (Wilson 2003, 2006) for stress (Koser & Jardine
to appear)
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Appendix: beyond subsequential

• Whether WD rules this out depends on definition, still being worked out

input: /σσσσσσ/
left to right σ́σσσσ̀σ

right to left σ́σσ̀σσ̀σ

/σσσσσσσ/
σ́σσσσσσ

σ́σσσσσσ

• Subsequential is too strong a hypothesis for QS, status of WD for QI unclear
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LHOL transducer; L-to-R left, R-to-L right

q0start q1
H:H́

L:L
H:H
L:L

q0start q1:Ĺ q2
L:λ

H:LH
H́:LH́

H:H
H́:H́

L:L

H́:H́
H:H
L:L
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SG stress transducer, L-to-R top, R-to-L bottom

q0start q1 q2 q3:σ q4:σ̀σ
σ:σ́ σ:σ σ:λ σ:λ

σ:σσ

q0start q1 q2 q3

q4 q5

σ:σ σ̀:σ̀ σ:σ

σ:σ

σ:σ̀

σ́:σ́
σ́:σ́

σ:σ
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