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Metrical vs. tonal constraints

• In an important series of papers, Haruo 
Kubozono has established the fact that the 
bimoraic foot plays an irreducible role in 
explaining the accent pattern of Japanese 
and its dialects. 

References: Kubozono 1988, 1989, 1995, 2009, etc.
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Metrical vs. tonal constraints

• Here we would like to make a 
complementary point: 
– Some features of pitch accent systems 

are irreducibly tonal in nature. 
– They follow from the constraints dealing 

with the alignment of tonal melodies with 
prosodic structure.
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Microvariation in Kagoshima 
pitch accent systems
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Kagoshima pitch accent systems

• Case Study:  Dialects of Kagoshima 
Prefecture, Japan 

• Data and generalizations after Kubozono 
2012, 2016, etc.
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Kagoshima
Prefecture
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Two basic tonal patterns: HL & H
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HL (Type A): L0HL# Gloss
mi.ya.ZA.ki ‘Miyazaki’

H (Type B):  L0H# Gloss
na.ga.sa.KI           ‘Nagasaki’

mi.ya.za.KI.ken ‘--- prefecture’

na.ga.sa.ki.ken.MIN ‘--- prefecture residents’
na.ga.sa.ki.KEN ‘--- prefecture’

mi.ya.za.ki.KEN.min ‘--- prefecture residents’
mi.ya.za.ki.KEN.mo ‘also --- prefecture’
mi.ya.za.ki.ken.min.KA.ra ‘from --- prefecture residents’
mi.ya.za.ki.ken.min.ka.RA.mo ‘also from --- prefecture residents’

na.ga.sa.ki.ken.MO ‘also --- prefecture’
na.ga.sa.ki.ken.min.ka.RA ‘from --- prefecture residents’
na.ga.sa.ki.ken.min.ka.ra.MO ‘also from --- prefecture residents’

Tonal patterns for short words:

HL# SAn ‘three’
Ki ‘spirit’
(HL): falling on 
a single mora
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H# SEN ‘thousand’

KI ‘tree’

SANmo ‘also three’
KImo 'also spirit’

senMO ‘also thousand’

kiMO ‘also tree’

Basic Analysis of Kagoshima
Right-Alignment of tonal melody (HL, H):

MAX-T
|

NOCONTOUR-μ, NOCONTOUR-σ
|

ALIGNRIGHT-H
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NO
CONTOUR-σ

* Tα  Tβ

σ

A syllable σ is not 
associated with more 
than one tone. 
One violation for every 
additional tone associated 
with σ. 

Basic Analysis of Kagoshima
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NO
CONTOUR-μ

* Tα  Tβ

µ

A mora μ is not 
associated with more 
than one tone. 
One violation for every 
additional tone associated 
with μ. 



Basic Analysis of Kagoshima
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ALIGNRIGHT-H: 
ALIGN(H,R,ω,R,μ)

Align H tone to the right word 
edge. 
One violation for every μ
intervening between the rightmost 
μ associated to H and the right 
edge of ω.

MAX-T If T is part of the input, T is 
part of the output.
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nagasaki

nagasaki, 
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miyazaki-ken 
‘__prefecture’

miyazaki-ken, 
HL
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miyazaki-ken-min 
‘__prefecture residents’

miyazaki-ken-min, 
HL
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ki 'spirit'
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ki 'tree'
ki, H M
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Kagoshima
Prefecture

Microvariation in three closely related dialects

Kagoshima
Dialect
mi.ya.ZA.ki
mi.ya.za.KI.ken
mi.ya.za.ki.KEN.min
mi.ya.za.ki.KEN.mo
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HL# (Type A)

H# (Type B):

blue= Sequence of initial High tones in 
Kikaijima and Koshikijima not analyzed here

Kagoshima
Dialect
na.ga.sa.KI
na.ga.sa.ki.KEN
na.ga.sa.ki.ken.MIN
na.ga.sa.ki.ken.min.MO

Kikaijima
Dialect
NA.GA.sa.KI
NA.GA.SA.KI.keN
NA.GA.SA.KI.KEN.miN
NA.GA.SA.KI.KEN.MIn.MO

Kikaijima
Dialect
MI.ya.ZA.ki
MI.YA.ZA.ki.KEn
MI.YA.ZA.KI.KEn.MIn
MI.YA.ZA.KI.keN.mo

Koshikijima
dialect
MI.ya.ZA.ki
MI.YA.ZA.ki.KEn
MI.YA.ZA.KI.ken.MIn
MI.YA.ZA.ki. KEn.mo

Koshikijima
dialect
NA.GA.sa.KI
NA.GA.SA.KI.keN
NA.GA.SA.KI.KEN.miN
NA.GA.SA.KI.KEN.MIn.MO

Microvariation in three closely related dialects

Kagoshima
dialect

Kikaijima
dialect

Koshikijima
dialect

mi.ya.ZA.ki MI.ya.ZA.ki MI.ya.za.ki
mi.ya.za.KI.ken MI.YA.ZA.ki.KEn MI.YA.ZA.ki.KEn

mi.ya.za.ki.KEN.min MI.YA.ZA.KI.KEn.MIn MI.YA.ZA.KI.ken.MIn

mi.ya.za.ki.KEN.mo MI.YA.ZA.KI.keN.mo MI.YA.ZA.ki.KEn.mo

Syllable-based system Mora-based system Mixed system
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What does it mean for a language to be

• syllable-based?
– Does it mean there are only syllables, and no 

moras?
• mora-based?

– No syllables, only moras? 
• mixed?

– Both syllables and moras? 
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Tonal patterns for short words:

Kagoshima
dialect

Kikaijima
dialect*

Koshikijima
dialect

HL# SAn SAn SAn ‘three’
Ki KI KI ‘spirit’
(HL): falling on a single 
mora.

(H): no fall on 
single mora
(to be checked)

(H): no fall on 
single mora

H# SEN seN seN ‘thousa
nd’

KI KI KI ‘tree’

Syllable-based? Mora-based Mixed
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* further sonority restrictions in Kikaijima, not dealt with here.



Microvariation in Kagoshima: 
the full analysis
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Constraints seen so far

MAX-T,
NOCONTOUR-μ,
NOCONTOUR-σ,
ALIGNRIGHT-H
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The remaining constraints
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H-TO-HEAD *     H
|

σ[μ..μ.]

H is associated to a 
syllable head (1st μ).
Violated if head-mora is not 
linked to H.

FINAL-T *  T
|
μ]ω

The word-final mora is 
marked by a tone. 
Violated if word-final mora is not 
linked to a tone.

NOMULTI
LINK-H

*H

µ µ

H is associated to no 
more than one µ. 
One violation for for every 
additional µ associated to H.

OTWorkplace

• OT analysis of the Kagoshima 
microvariation researched in 
OTWorkplace (Prince, Tesar and 
Merchant 2015)

• to investigate the precise nature of the 
proposed constraints, and verify their 
crucial rankings and non-rankings.
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OTWorkplace

• OTWorkplace (OTW) is a software suite 
"using Excel as a platform for interactive 
research with the analytical tools of 
modern rigorous OT". 

• The program is open-source and 
distributed without charge, downloadable 
from 

• https://sites.google.com/ site/otworkplace/

29

OTW factorial typology

• With the 7 tonal constraints (above), and 
relevant candidate sets of words of 
different prosodic profiles, OTW produces 

• 56 distinct languages, 3 of which are 
Kagoshima, Kikaijima, and Koshikijima

30



31

No variation for the words:  
/miyazaki/ and /nagasaki/

Kagoshima
Dialect.

Kikaijima
Dialect (Nakasato)

Koshikijima
dialect

mi.ya.ZA.ki MI.ya.ZA.ki MI.ya.ZA.ki
na.ga.sa.KI NA.GA.sa.KI NA.GA.sa.KI
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All three dialects have the ranking:  Max-T >> AlignRight-H

Kagoshima
Dialect

33

input output opt Fi
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/miyazaki, HL/ miyaZAki WINS *
miyazaKI *!
miYAzaki *! **

/nagasaki, H/ nagasaKI WINS
nagaSAki *! *

Max-T >> AlignRight-H

Kikaijima
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input output opt N
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/miyazaki, HL/ miyaZAki WINS *

miyazaKI *!
miYAzaki *! **

/nagasaki, H/ nagasaKI WINS

nagaSAki *! *

Max-T>> AlignRight-H

Koshikijima
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input output opt N
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/miyazaki, HL/ miyaZAki WINS *
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miYAzaki *! **

/nagasaki, H/ nagasaKI WINS
nagaSAki *! *

Max-T>> AlignRight-H

Kagoshima vs. Kikaijima/Koshikijima

Kagoshima
dialect.

Kikaijima
dialect 

Koshikijima
dialect

mi.ya.za.KI.ken MI.YA.ZA.ki.KEn MI.YA.ZA.ki.KEn

mi.ya.za.ki.KEN.min MI.YA.ZA.KI.KEn.MIn MI.YA.ZA.KI.ken.MIn
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NoContour-syll >> AlignRight-H AlignRight-H >> NoContour-syll



NOCONTOUR-syll
active Kagoshima vs. inactive Kikaijima & Koshikijima
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Kagoshima 
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input output opt Fi
na
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/miyazaki-ken, HL/ miyazaKIken WINS **
miyazakiKEn *! *

/miyazaki-ken-min, HL/ miyazakiKENmin WINS ** *
miyazakikenMIn *! *

Koshikijima
input output opt N
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/miyazaki-ken, HL/ miyazaKIken **!
miyazakiKEn WINS * *

/miyazaki-ken-min, HL/ miyazakiKENmin *! **
miyazakikenMIn WINS * *

Difference in Kikaijima and Koshikijima

Kagoshima
dialect.

Kikaijima
dialect

Koshikijima
dialect

mi.ya.ZA.ki MI.ya.ZA.ki MI.ya.za.ki
mi.ya.za.KI.ken MI.YA.ZA.ki.KEn MI.YA.ZA.ki.KEn

mi.ya.za.ki.KEN.min MI.YA.ZA.KI.KEn.MIn MI.YA.ZA.KI.ken.MIn

mi.ya.za.ki.KEN.mo MI.YA.ZA.KI.keN.mo MI.YA.ZA.KI. KEn.mo
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AlignRight-H >> H-to-Head H-to-Head >> AlignRight-H

H-TO-HEAD:  
active Koshikijima vs. inactive Kikaijima
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Kikaijima

41
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Koshikijima
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miyazakikeNmo *! * *
miyazakiKEnmo WINS ** *

NoMulti-H 
active Kikaijima & Koshikijima vs. inactive Kagoshima
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Kagoshima

43

input output opt Fi
na
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/miyazakiken-mo, HL/ miyazakiKENmo WINS * *
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Koshikijima
input output opt N

oM
ul

ti-
H

Fi
na

l-T
N

oC
on

to
ur

-M
or

a
M

ax
-T

H
-to

-H
ea

d

Al
ig

nR
-H

N
oC

on
to

ur
-S

yl
l
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miyazakiKEnmo WINS ** *
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/miyazakiken-mo, HL/ miyazakiKENmo *!
miyazakikeNmo WINS * * (*)
miyazakiKEnmo **! *

Kikaijima

Tonal patterns for short words:

Kagoshima
dialect

Kikaijima
dialect 

Koshikijima
dialect

HL# SAn SAn SAn ‘three’
Ki KI KI ‘spirit’
(HL): falling on a single 
mora.

(H): no fall on 
single mora 
<to be checked>

(H): no fall on 
single mora

H# SEN seN seN ‘thousa
nd’

KI KI KI ‘tree’
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Max-T >> NoContour-mora NoContour-mora >> Max-T

NoContour-mora 
active Kikaijima & Koshikijima vs. inactive Kagoshima
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Kagoshima

46

input output opt Fi
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/san, HL/ ‘three’ SAn WINS * *
SAN *! *

/ki, HL/ 'spirit' Ki WINS * *
KI *!

Kikaijima
input output opt N
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/san, HL/ ‘three’ SAn WINS * *
SAN *! *

/ki, HL/ spirit Ki *! *
KI WINS *

Final-T undominated: H# always on final mora
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Kagoshima

48
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Kikaijima
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Koshikijima
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miyaZAki
miyazaKI-ken
miyazaki-KEN-mo

Lg. 1 (OTW)

miyaZAki
miyazaki-KEn
miyazaki-keN-mo

Lg. 27 (OTW)

miyaZAki
miyazaki-KEn
miyazaki-KEN-mo

Lg. 19 (OTW)

miyaZAki
miyazaki-KEn
miyazaki-KEn-mo

Lg. 29 (OTW)

Predicted fourth dialect found:

50
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Kobayashi, 
Miyazaki 
prefecture,
Lg. 53: “one pattern 
system” syllable-
based, all H-final

Conclusion

We focused on the basic “autosegmental” 
constraints governing accentual melodies:
• tonal alignment (ALIGNRIGHT-H, FINAL-T)
• head licensing (H-TO-HEAD)
• anti-spreading (NOMULTILINK-H)
• NOCONTOUR (σ,µ)
• tonal faithfulness (MAX-T)
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Conclusion

Descriptive and explanatory goals achieved:
• The accentual microvariation in 

Kagoshima Japanese dialects discovered 
in recent work by Haruo Kubozono 
– reveals itself as due to a simple 

reranking
– of the basic constraints dealing with the 

alignment of the accentual melodies HL 
and H.
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Conclusion

• Syllable and mora structures are the same 
in the dialects, 

• syllable- vs. mora-counting behavior is not 
a "parameter setting", 

• but follows from the ranking of constraints 
against tonal contours on moras and 
syllables. 
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