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1. INTRODUCTION

= In Oklahoma Cherokee, /s/ is realized
phonetically with pre-aspiration (“s-
preaspiration”) after a short vowel
(Feeling 1975: x)
= /hs/ and /s/ do not contrast.

= However, this phonetic [h] behaves as
if it is there phonologically with
respect to:
= a categorical phonological process
(Vowel Deletion)
= a morpheme-specific
morphophonological rule (Laryngeal
Alternation).

Frequency (Hz)

— i

Time ()

S
/ca-sko6-s-€?i=s/
2SG.B-dig-PFT-REP=Q
‘Did you dig it?’

1527

. INTRODUCTION

= In general, phonological processes and morphophonological rules are considered
not refer to subcategorical phonetic details,
= but in the case of Cherokee s-preaspiration, they appear to do so.

= So, is s-preaspiration a phonetic or phonological process?

= How can we handle such a situation?

= Allow categorical phonological processes and morphophonological rules to refer to
phonetic information (Kingston & Diehl 1994; Hayes & Steriade 2004: 1; Lionnet 2017;
Bennett et al. 2022)?

= Enriching the representation?

1. INTRODUCTION

= Phonetics-phonology interface (cf. Zsiga 2021)

= Phonology: discrete, abstract units

= Phonetics: realization in continuous time and physical space

= How are they linked?

= Two theories on the phonetics-phonology interface (Zsiga 2021)

= Modular, substance-free theories (Keating 1984a,b, 1990a, Zsiga 1997, 2000, Boersma 2011)

= Phonetic representations are distinct from phonological processes.

= Phonological representations are abstract and categorical, and are mapped to distinct phonetic

representations, which are defined in continuous, physical terms.

= Nonmodular, integrated, phonetically-grounded theories (Steriade 2000, 2001, Flemming
2016)

2001, Gafos & Be nus$ 2006, Pierrehumbert

= Thereis no yful distinction X

and

= Which theory does the Cherokee s-preaspiration support?
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2. PECULIARITY OF CHEROKEE /S/

= Cherokee /s/ is peculiar in terms of
= Phonetic characteristics
= Distribution

TasLe 2.2. Consonant phonemes

2. PECULIARITY OF CHEROKEE /S/
2.1. PHONETIC CHARACTERISTICS

(2.18)

= Preaspirated when preceded by a short V
(Feeling 1975: x)
= @—>h/Vs
= Unlike other obstruents which are
realized as voiced (when not followed by
an /h/), /s/ not realized as voiced [z]
= sa:sa [sa:sd] ‘goose’
= Free variation with [h] in all positions
(Scancarelli 2005: 363)
= sé:hnv ~ hé:hnv ‘but’

= Place of articulation:
= not contrastive with the postalveolar

= da:l4:su:hlvsga ‘he is putting on shoes; he is
sting (hire)’

nisdi:we?a [nihsdi:we?d]

PART-2DU-Say:PRS-IND
“You two are saying it.’

V doss [dos]

toos(a)’
‘mosquito’

V' gok [gok"]

Kook(i)
‘summer

LV ada [add)

ata

‘wood"

/ iga ligi]
iika

pt
sgohi [sgbhi]
skodhi

“ten’

(RS, Aug 2012)

(RS, Aug 2012)

(RS, Aug 2012)

(RS, Aug 2

(CED-EJ, 2010)

Bilabial Alveolar Palatal Velar Labialized velar Glottal
Stops t k kw ?
Affricates Central c
Lateral t
Fricatives s h
Nasals m n
Liquid 1
Glides y w
2. PECULIARITY OF CHEROKEE /§/
2.2. DISTRIBUTION
= The only consonant which TasLe 1.3. Cherokee Syllabary
has a ‘syllabary’as a a < i [ u v
segment v Da Re Ti S0 ou iv
g/k Sg | Ok Pge Vi Ago | Jgu Eg
h o ha ® he Ahi Fho T hu & hy
1 Wh Sle Pli Glo Mlu aly
m 4 ma Ol me H mi 5 mo ¥ mu
0 |©®nathnaGnah | Jne honi Zno 2nu XS
g T gwa @ gwe Tgwi | Vgwo | @gwu | Egwy
s Usa [@s) [ 4se bsi ¥so B su Rsv
dit Tda | Wi [Sde| Dte [ Jdi| J6| Ado | Sdu 6 dv
dl Sdla| Ctla Ldle Cdi Fdlo | ®du | Pdyv
j Gia Ve hji Kjo dju Civ
W Gwa & we O wi ©Owo | 9wu 6wy
y ®ya $ye By fiyo Gy Byv
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2. PECULIARITY OF CHEROKEE /S/

2.2. DISTRIBUTION

= Unlike other obstruents,
/s/ cannot be preceded or
followed by /h/
phonologically
= Or that /hs/ vs /s/ vs /sh/
cannot be contrastive
= While other obstruents
can be preceded (/hC/;
4.7), followed (/Ch/; 4.11),
or flanked (/hCh/, 4.16)
by /h/

“.7

.11

(4.16)

J-grade
a. hvhda

hvhta

hevht-0-a
2SG.A-use-PCT-IND

“Use it!” (Feeling 1975: 143)

I-grade

athvsk-a
35G.A-hang.up:PRS-IND
*He is hanging it up.” (Feeling 1975: 116)

I-grade
a. hatv:da:stanv:2%i

hathvvtdasthanvv2i
Dea(hythvvtda(2)st-ahn-vv2i
25G.Alisten-PFT-FUT.IMP

Listen later!” (Feeling et al. 2003: 164)

glottal-grade
b. gv:diha

kyvtiha

k-vht-ih-a
1SG.A-use-PRS-IND
“Tam using it.”

glottal grade

b. ga2dvsga

ka2tiska

k-athisk-a
1SG.A-hang.up:PRS-IND
“Lam hanging it up.”  (ibid.)

glottal grade

b. gactvdizsdiha

kaathvvtdastiha

ahthvvtaa(2)st-ih-a (< *-athvvta?st-)
1SG.A-listen-PRS-IND

Tam listening to it.” (Feeling 1975: 61)

ORGANIZATION

1. Introduction

2. Peculiarity of Cherokee /s/
3. Behavior of Cherokee /s/
4. Solutions
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3. BEHAVIOR OF CHEROKEE /§/

= /s/ behaves as if preceded by an /h/ phonologically in terms of:
= Vowel Deletion (categorical phonological process)
= Laryngeal Alternation (categorical morphophonological rule)

3. BEHAVIOR OF CHEROKEE /§/
J.1.VOWEL DELETION

= Vowel Deletion
= CVhT — ChT
= One of the phonological processes

motivated by the avoidance of a
*CVh sequence.

dé:kdi:ha

tee-k-(v)ht-iih-a
DIST-35G.A-use-PRS-IND

‘He is using it’

[

I, hh;’ ‘ M
(;‘\m L L;\Mm‘”‘ |

FIGURE 3-1. téékiiiha ‘he is using it.” (EL. male. 2010)

11
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3. BEHAVIOR OF CHEROKEE /§/

3.1.VOWEL DELETION

= CVhT — ChT
= Where T = plosive, affricate

Vowel Deletion
(3370 a amhdli

htl-ih-a)

3ea-sharpen-ps-ip

No Vowel Deletion
hvhdla

hyhtla

hvhi-0-a

L4

s-sharpen-pcr-no

“They are sharpening it (JRS, Aug2011)  ‘Sharpen it? (Feeling 1975: 143)

(338) a Owhtdnv?
awhthanv?2i'

7)ht-dhn-vi?i

35G.B-USEPFT-ASR

‘He used it” (Feeling 1975: 143)

(3.39) a degikdiha
teekuikhtiha

uk(o)ht-ih-a

DIST-356. A-decide-prs-IND

tee-

‘Heis deciding” (Feeling 1975: 78)

(340) a itlgy
itlhky"®
i-tl(whkyv( )

1-tree/sn
‘tre’ (CED-EJ, 2010)

b. hvhda
hvhta

2GA-USe-PCT-ND
“Use it?” (Feeling 1975: 143)

=

de:gigordiha
teckiukbotiha

tee-k-uukoht-ih-a
DisT-156.2-decid
“Tam deciding. (Feeling 1975: 78)

RS-IND

~ b dluhg?
tluhky

‘tree’ (Holmes and Smith 1976: 100) J

2023/03/03

3.1. VOWEL DELETION

= Vowel Deletion: categorical or non-

3. BEHAVIOR OF CHEROKEE /§/

TABLE 3-2.i
categorical?
. X MEANING D NovD UNDERLYING | Feeling 7. July
= Categorical, since (1975) 2011
* The vowel neutralizes with zero. Tdance | dalskiiZa Taliiskiiza sk DF0yD DPeOYD
= When speakers write in syllabary, they (alisgia) (alisgia)
can’t always recover the i owe. | 2. eat meal li - DPGUBB®5 | DPGOUBLGS
(Uchihara 2013: 87ff.) al(i)stadyvvhysk- | (lisdayvivsga) | alisdayvivsga)
. ) 3 sew kaayeewska | ciiyeewiiska “yeew(i)sk- 550DS SHODS
= Non-categorical (?), since (ayewisg) | (mayewisga)
= Optional Tsmoke | Kookska Kookiiska “ook(sk- 25605 AVe0S
= Depends on the speech rate. (gogasga) (gogisga)
5 Koolhka Kooliika “ool(Dhk- APS (goliga) | A1S(golvea)
understand
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3. BEHAVIOR OF CHEROKEE /§/

J.1.VOWEL DELETION

= Not only does the CVhT sequence
undergo Vowel Deletion,

(3.43)
= But also does the CVs sequence
= CVs > Cs
(3.44)
(3.45)

Vowel Deletion
aksgorliye v
aitkskooliiyée?y

‘Trubbed it (JRS, Aug 2012)
ansgisga

ainskooska

an-(a)skod-sk-a

3PL.A-dig-PRS-IND

“They are digging it (JRS, Aug2012)

arksosga
aaksoska
a)sé-sk-a

356.4-go.downhill-rrs-nn
“He is going dovnhill’ (Fecling
1975: 34)

No Vowel Deletion
hasgoliya
haskooliiya

=

2 rub-pCT-IND
‘Rub it!” (Feeling 1975: 50)

=

hasgdla
haskoala

256.a-dig-peT-mvp
‘Dig it (Feeling 1975:51)

3

jigiusdsga
cikaasoska

sk-a
156.4-go.downhill-ras-ivp

‘I am going downhill” (Feeling
1975: 34)

14

J.1.VOWEL DELETION

= In order to generalize Vowel
Deletion, one needs to postulate
that /s/ is preceded
phonologically by an /h/.

= But recall that /s/ cannot be
preceded by an /h/
phonologically
= /hs/ vs /s/ cannot be contrastive
= Even though phonetically [s] is

preaspirated (preceded by an [h])
when the preceding vowel is short.

15

3. BEHAVIOR OF CHEROKEE /§/

Formulation without pre-s /h/

¢ CVhT — ChT
* CVs—Cs

Formulation with pre-s /h/

CVhO — ChO (O = obstruent)

¢ CVhT — ChT (T = plosive, affricate)

¢+ CVhs — Chs

16
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3. BEHAVIOR OF CHEROKEE /§/
3.2. LARYNGEAL ALTERNATION

= Laryngeal Alternation (Cook 1979: 40;
Munro 1996b).
= A morpheme-specific

3. BEHAVIOR OF CHEROKEE /§/
3.2. LARYNGEAL ALTERNATION

= When the laryngeal is followed by a
consonant, the V?C sequence is realized with
a lowfall tone, [VVC]

= Possibly the lowfall tone was induced by
creakiness before a glottal stop.

@-ateehlohkw-4?-a
35G.4-learn-prs-10

‘He is learning it.” (Feeling 1975: 8)

TasLe 1.8. Incidence of Laryngeal Alternation

h-grade Glottal grade
Vhv
VCh
VhC
glottal grade
b. gad&:lohgwita

kateglohkw,
k-ateehlohkw-d?-a
15G.A-learn-prs-in
‘Tam learning it.” (Feeling 1975: 8)

18

morphophonological rule h-grade glottal grade
= Itis triggered by certain pronominal (L25) a &deloho:sga b. gadeloto:sga
prefixes (such as 1SG.A). VRV aateelohooska kateelo?ooska
- h-grade: @-ateelohoo-sk-a k-ateelohoo-sk-a
+ Most pronominal prefixes 35G.4-find.out-prs-mD 15G.a-find.out-prs-IND
+ the first laryngeal consonant of the stem s h. ‘He is finding it out.” ‘Tam finding it out.”
+ glottal grade: (Feeling 1975: 9) (Feeling 1975: 9)
= Certain pronominal prefixes such as 1SG.A
= the first laryngeal consonant is a glottal stop.
3. BEHAVIOR OF CHEROKEE /§/
3.2. LARYNGEAL ALTERNATION
= Laryngeal Alternation is also triggered
by /s/
a:lsgii:sga gali:sgii:sga

= Asif /s/ is preceded by an /h/.
@-ali-sku?-sk-a
3sg.a-mid-nod-prs-ind

‘he is nodding’

a:lhKko:tdiha

@-alihkhootht-ih-a
3sg.a-shatter-prs-ind

‘he is shattering it’

k-ali-(h)sku?-sk-a
1sg.a-mid-nod-prs-ind

‘I am nodding’

gali:ko:tdiha

k-alihkhootht-ih-a
1sg.a-shatter-prs-ind

‘T am shattering it’

®

= Again, in order to generalize
Laryngeal Alternation, one needs
to postulate that /s/ is preceded
by an /h/ phonologically.
= But recall that /s/ cannot be
preceded by an /h/ phonologically
= /hs/ vs /s/ cannot be contrastive

= Even though phonetically [s] is
preaspirated (preceded by an [h])
when the preceding vowel is short.

19

3. BEHAVIOR OF CHEROKEE /§/
J.2. LARYNGEAL RLTERNATION

H-grade Glottal grade
VhVv \2a%
VhC (C includes /s/) Ve

Formulation without pre-s /h/

H-grade Glottal grade
VhV Vv
VhC vve
VsX VVsX

Formulation with pre-s /h/

®

20



3. BEHAVIOR OF CHEROKEE /§/
3.3. SUMMARY

= Cherokee /s/-preaspiration: phonetics or phonology?

= Diagnositcs (cf. Bennett et al. 2022)

= Most indicate that it is a phonological process, although this is an automatic, non-
neutralizing process (typical of a phonetic process)

[ |Pnonological | Phonetic _____|/s/-preaspiration
Show physical gradience No Yes Maybe
Dependent on speech rate No Yes Maybe

Sensitive to morphological structure  yes

Possibly, but only g y Yes (L 1

Sensitive to phonotactic restrictions  yes no Yes (ot after a long vowel, etc.)
Feed/bleed phorological processes  Yes No Yes (Vowel Deletion)
Sensitive to abstract prosodic yes Yes, but only gradiently N/A

structure (e.g. metrical feet)

21

4. SOLUTIONS
41. /H8/

= Underlyingly /hs/?

Vowel Deletion
= Can explain alternations

[a:ks6sga]

and distribution /a-kahso-sk-a/ (instead of /a-kaso-sk-a/)
» Problem: 3SG.A-go.downhill-PRS-IND
= such an analysis implies the ‘He is going downhill’

existence of the sequence

/hs/ without the singleton

/s/.
Laryngeal Alternation
[jiga:sésga]

/ci-kahso-sk-a/ (instead of /ci-kaso-sk-a/ )
1SG.A-go.downhill-PRS-IND
‘I am going downhill’

2023/03/03

ORGANIZATION

Introduction

—

Peculiarity of Cherokee /s/

Behavior of Cherokee /s/

s WD

Solutions

22

23

4. SOLUTIONS

4.2. INTEGRATING PHONETIC INFORMATION

= Allow categorical phonological
processes and morphophonological
rules to refer to phonetic information
(Kingston & Diehl 1994; Hayes &
Steriade 2004: 1; Lionnet 2017; Bennett
et al. 2022)?

= If so, supports nonmodular, integrated
theories of the phonetics-phonology
interface over modular theories.

Vowel Deletion

« applies to a vowel preceded by a
consonant, followed by a phonetic (not
phonological) [h].

[CVhT] — ChT

[CVhs] — Chs
Laryengeal Alternation
« Targets phonetic (not phonological) [h]
H-grade Glottal grade
[Vhv] [vev]
[VhC] [VvcC]
[VhsX] [VVsX]

24



4. SOLUTIONS
4.2. INTEGRATING PHONETIC INFORMATION

= Problem:
= Laryngeal Alternation treats /s/ as if it is
/hs/,

= even when phonetically [s], and not
[hs], when preceded by a long vowel

gagvisgwé:?a a:gvisgwo:?a

[a:ga:sgwo:?a |, *[a:gathsgwé:?a |
k-akvv(h)skwoo-?-a @-akvv(h)skwoo-?-a
1SG.A-wash.face-PRS-IND  3SG.A-wash.face-PRS-IND
‘I'm washing my face’ ‘He is washing his face’

2023/03/03

25

4. REMAINING ISSUES
4.3. REMAINING ISSUES

= Why does /s/ have such peculiarities?
= Is it because it’s the only sibilant/ fricative (besides /h/)?

26
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Introduction & Background — Korean (1)

* Korean fricatives contrast between plain [s] and tense [s’].
* Note Korean stops have a 3-way contrast (lenis, tense, aspirated).
* Tense obstruents involve laryngeal constriction and shorter VOT (in
stops) (Silva, 2006).
* Spectral tilt has been traditionally used to measure laryngeal
constriction.
* Psychoacoustic roughness has recently emerged as another valid
measure (Villegas et al., 2020; Villegas et al., 2023).

* Tense fricatives have longer frication duration (Cho, Jun & Ladefoged,
2002).

Introduction & Background — Korean (2)

* Main Goals in an Acoustic Analysis:
* (1) To assess which cues could be involved in the contrast between
tense and aspirated fricatives.

* (2) To use psychoacoustic roughness to identify coarticulatory
creaky phonation associated with tense fricatives.

* In addition to acoustic analysis, we use machine learning methods
(random-forest (RF) model).
* RF can yield model accuracy as well as relative importance values

for multiple measures, allowing insights into which measures
matter in a given contrast.

Korean fricative contrast

& 4000

. - ) . i ))
Unaspirated fricative <] )) Aspirated fricative <| )
0 8000
W MW W
1 20 b /1 ' @
sooof | WM "“*w,m [ 6000
AT e
AR g4 el X 4000 -
e
2000 1 2000 S
L g ;
I s s SRS |
fre a cvo| a
d‘ a n eo 5§ a b a nleu n
DANEO ‘ SSABANEUN
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Methods (1) Methods — Acoustic Analysis (2)

* The following acoustic measures were extracted:
* Psychoacoustic roughness at following vowel onset
* Spectral tilt at following vowel onset
« Stimuli: CVCV bisyllables o H1*-H2*, H1*-A1*, H1*-A2*, H1*-A3* 6 H2*-H4*
* Tense and aspirated fricatives in C1. * FO at following vowel onset
* [a] vowels. * Normalized within each speaker rel. to that speaker’s median fO and converted
* C2: lenis or aspirated stops (p, p, t, th, k, kh) to cents.

* Participants: 24 Seoul Korean speakers
* Aged 20-27.
* 14 females, 10 males.

* 6 words with each fricative (= 12 total words) : F”Cét'?n duratlén | A ficat o
. = +
« Carrier sentence: E,_I-O1 Xe=2a =ol 7|-H_? (“What does the word X mean?”) Aspiration duration (and total duration = frication + aspiration)

* 2 repetitions

Methods — RF Models (3)

= aspirated 30 = aspirated
= tense = tense

HI*-Al* (dB)

* Models are created with all possible permutations of acoustic measures.
5 layers, 200 nodes per layer.
* Asuccessful model is taken to be one that achieves overall accuracy of 95%. ME— W

* A measure or group of measures is sufficient to learn the contrast if all models that
contained those measures were successful. 00
000 0ds  olo ol 0 035 00 0ds 010 ois 0 03

* A measure of group of measures is_necessary to learn the contrast if the only models Normalized Time Normalized Time
that were successful contained those measures.

* Importance measures ranging from 0 to 1 quantify the relative contribution of each
measure to the overall model. Tense fricatives have increased roughness

* Importance allows insights into whether a measure is a likely cue. Results (1) (Ieft) and lowered spectral tilt (right) at the
following vowel onset.




2023/03/02

200-
tense tense

SRR

0-
aspirated ipirated
~— aspirated
-200- — tense
o

0 120
Frication Duration (ms)

Results (2)

There was no
difference in f0.

10 (cents)

100 12:

5 150
Total Duration (ms)

-400-
« Tense fricatives had longer frication duration than
aspirated fricatives (left).
ReS u |tS (3 ) * However aspirated fricatives included aspiration
-600 duration, resulting in similar total durations (right).

0.00 0.25 0.50 0.75 1.00 « Tense fricatives do not include any aspiration.

Normalized Time

9 10

Results (4) — RF Model Results (5) — RF
Model m Importance
* RF model results indicated that frication duration is the most likely primary cue, with Frication 745
total duration and spectral tilt/roughness as likely candidates for secondary roles. )
+ Necessary measure: Only frication duration. « Fully-loaded model with only one Duration
« Sufficient measures: measure of laryngealization (98.2% - .
L . . accuracy). H1*-Al .166
* (1) Frication duration & total duration (99.3% accuracy) .
* (2) Frication duration & spectral tilt/roughness (97.1% accuracy) * Relative Importance values
P g ' Y suggest that spectral tilt is the fO .028
* Frication duration was necessary but not sufficient on its own for the contrast (89.6% most likely secondary cue.
accuracy on its own). « Among the various spectral tilt Total .061
« Either total duration or spectral tilt is required in addition as a secondary cue to measures, the model with H1*— .
properly learn the contrast. A1* achieved maximal accuracy Duration
and so was used here to represent
them all:
11 12

11 12
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Results (6) —Roughness
vs. Spectral Tilt

e pesey imporance

Roughness 942 178
* Various laryngealization measures H1*—H2* 942 211
(spectral tilt & roughness) are compared
via models with frication duration and H2*—H4* 942 187
only one other measure added in:
+ H1*-A1* results in highest accuracy H1*-A1* 971 257
(97.1%) and importance (0.257).
H1*-A2* .942 .202
* Roughness fares as well as most other
spectral tilt measures on accuracy. H1*—A3* 947 218

* Roughness has a slightly lower
importance than spectral tilt
measures though.

Discussion

* Korean tense and aspirated fricatives are distinguished primarily via
frication duration, with laryngeal constriction playing a secondary
role.

* RF model results showed that frication duration was necessary but
not sufficient on its own to learn the contrast (i.e. to achieve 95%
model accuracy).

* One of spectral tilt or total duration was required in addition to
reach 95% accuracy.

* Total duration and frication duration achieve near perfect accuracy
(99.3%) because only for tense fricatives, these durations are
exactly the same (no aspiration).

Introduction & Background — Burmese &
Jinghpaw
* Two Ianguages'with aspirated fricatives: * Burmese (watkins 2001)
Burrgese and Jinghpaw ) * 30 million L1 speakers in Myanmar
* Both Tibeto-Burman languages are spoken in o
Myanmar * Up to 10 million L2 speakers
* Three-way laryngeal contrast in fricatives
* Voiceless Aspirated .
* Voiceless Tense ® Jlngh PAW  (Kurabe 2014)
Voleed « 630,000 to 940,000 speakers in
and around the Kachin State, the
« Aspirated fricatives northern most state in Myanmar.
* The contrast between aspirated fricatives and
tense fricatives are salient in Jinghpaw.
* The contrast between the two voiceless
fricatives is neutralizing in Burmese
15

14
Fricatives in Jinghpaw
(data produced in isolation)
Aspirated fricative Tense fricative
(frication + aspiration) I:q ))) (frication + laryngeal) 4 )))
m RN w Rl
6000- AU \ y “ 6000 (- i
3 4000 AELC QTR AT— & 4000 AR T —
2000 e i 2000 i P
i
’ 0 fric IH'
———
o go ‘hundred
KAC001-2-a-asp KAC002-2-a-unasp
16



Jinghpaw data

Speakers and stimuli
* 2 speakers (female)

* 24 target items
« 3 vowels [a], [i], [u]
« 2 fricatives (aspirated, tense)
* 2 position (word-initial, medial)
e 2s Il)able (with or without a glottal
oda

* Final token number (n = 240)
e 24 items x 5 reps x 2 speakers

Results

 Aspirated fricatives have short
aspiration between the
frication and the vowel:

* 15% of the pre-vocalic fricative. (vs.
50% in Korean)

* Tense shows laryngealization
between the frication noise and
vowel

. E)ia]chronic source of tense fricative is
ts

* Voiceless unaspirated stopss and.
affricates tend to be produced with
laryngealization.
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Aspirated fricative

More data: aspirated fricatives in Jinghpaw

Word-initial aspirated fricatives (n = 60)
 Aspirated fricatives are produced

i m iR ) with a frication and an aspiration.
00 | | B
2 a0 ‘ AL - AP (A * 34 tokens showed
" & 3t 9 s distinct aspiration
, — | . A * In unstopped syllables [a]
e wp a * In stopped syllables: [a], [i], [u]
* Descriptive statistics
sspirated-Cloacmid * Average 25% of the fricative duration
sa'g’ was aspirated
FRO01-1-KAC002 * Range: 8.7% ~ 43 % of the fricative
* Median: 25% of the fricative
18
Burmese data
(note: orthographic distinction)
Realization of '<I’) Realization of Eﬂ ))
Unaspirated fricative o> Aspirated fricative soo

I [ o ' o
o TR il

& 4000

R . i

&

pasa

labial-low-s-low

BRMLOL-1-BRMS28

BRM2023-0001

Voiced
Fricative @ q )))

17
Burmese
Current status Data collection
* The aspirated-unaspirated * 5 speakers (4 female 1 male)
fricative contrast is reported to
have been disappearing in .
younger generation. * 27 target items
* Vowel [a]
* 3 tone (creaky, high, low)
* Preliminary observation of a few * 3 fricatives (aspirated,
recordings show no clear tense, voice)
phonetic distinction between * 3 word-initial onset ([p, t, k])
the two fricatives.
19

¥ i e w ¥ M
w0y | ’ % iy

= 4000 »

abial-low-shrlow

BRMLO2-1-BRMS28

BRM2023-0025
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Discussion: typology of aspirated fricatives

* Phoible lists about 26 languages with [s"](dialects are counted as
one).
* Phoible (https://phoible.org/) is a repository of cross-linguistic phonological
inventory data
* The 2.0 released in 2019 includes data from 2186 distinct languages

* Language families
* Sino-Tibetan
* Tai-Kadai
¢ Austroasiatic
* Hmong-Mien
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Aspirated fricatives
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in Myanmar and Southwestern China

[Akha

[Arakanese |
[Asho

Baima

Burmese

[Daai

Danau

Danu

(Ganan

Hani

Hpun

Intha

linghpaw

Kadu

Matu

Mong Leng (Hmong Njua)

Miyeil

[nDrapa (Ngwirdef [Hongding] dialect) |
Nyagrong Minyag (rGyarwagshis dialect)
Palaw
Sgawvarious dialects) |
Shan various dialects) |
[emang(Dhankute] |
fvon |
ibetan (various dialects)

Zayein

Discussion

* The second part of this talk explored phonetic typology of aspirated
fricatives
* In Korean, half of the fricative duration display aspiration.
* In Jinghpaw, the aspiration duration is around 25% of the fricative duration.
* In Burmese, while aspirated fricatives are orthographically present, the phonetic
distinction is disappearing.
* (Follow-up) How would Burmese speakers produce the aspirated fricatives when they are
faced with minimal pairs?

* The learning of the unaspirated vs. tense fricative contrast in Korean
« Length of frication duration (it was longer in tense fricatives), or
« the absence/presence of aspiration, or
« the absence/presence of laryngealization

22

Conclusion

» Korean with longer aspiration in [s"]
* Jinghpaw with shorter aspiration in [s"]

unaspirated ones.

23

* Cross-linguistic results have shown the languages may not have
identical aspiration duration in aspirated fricatives.

* Frication duration with a high frequency fricative noise is a salient
acoustic cue when distinguishing aspirated fricatives from

* Whether the realization of aspiration, or the realization of laryngealization
play a role or not requires further investigation.

24


https://phoible.org/

References

Cho, T. Jun, S. A, & Ladefoged, P. (2002). Acoustic and aerodynamic correlates of Korean stops and
fricatives. J. of Phonetics, 30(2), 193-228.

Kurabe, Keita. 2014. "Phonological inventories of seven Jingphoish languages and dialects." In Kyoto
University Linguistic Research 33: 57-88. [LINK]

Silva, D. J. (2006). Acoustic evidence for the emergence of tonal contrast in contemporary Korean,
Phonology, 23(2), 287-308.

Su, Y., Jelinek, F. Khudanpur, S. (2007). Large-scale random forest language models for speech
recognition, in Eigth annual conf. of the int’l. speech communication association.

Villegas, J., Markov, K., Perkins, J. & Lee, S. J. (2020). IEEE J. of Selected Topics in Signal Processing,
14(2), 355-366.
Villegas, J., Lee, S. J., Perkins, J. & Markov, K. (2023). Speech Communication, 147, 74-81.

Watkins, J. (2001). Burmese. Journal of the International Phonetic Association, 31(2), 291-295.
doi:10.1017/50025100301002122

25

2023/03/02


https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/196278/1/kulr33_057.pdf

