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A Note on the" Laryngeal realism”:

A Typological Perspective

Mayuki MATSUI

O00000OQO Olaryngealrealism O 0 000000000 O0OO0O0O0OOODODODO O OLaryngeal realism
OO00O00 [voice] DODDOOODODOUODODOOOOOOUD ([spreadglottis] DO DO OOOODO
o0oodo0oooUoOoUooOoooUooooooooooo
O000000000D0000O00OlaryngealrealismO0 0000000000 0OOOO0OO0O
0000000000000 o0U0D0D0DU0DU00D0O00D0ODODU0OoDDU0OODO0DODUODObOD

00000000 (Keating1983) 00D ODODOOOOOODOO
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1. O0O0O0
1.1 00000

0000000000000 000000000000000000000000000
0000000000000 OOOOOODOOOOOOOOOOOOOOOOoOoOooon
Chomsky and Halle O The Sound Pattern of English (19680 00 0000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0Dooooo

000000000000 O0000O00O0000000000000000000

(laryngeal features) D 000 D0 0000000000 0OO0ODO0O000OO0OO00O0O000O0OOO
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O (phonation) D OO DOODOOODOODODOOOOOODOODOODOOOODODODODOODOOOOO
ooooogogoouoobobobobobooooooogoooobbbbo OO ggobo
000d0oooooooooOoOoOoO0o000ooooooOoOoOoODODoD0o0oOoOoOoOooooo
goooogooooooboboboboo0o0oooogooooooOoObOoOoOoooUoOoOogoogooo
oooogogogoooooo

oodoog 700000000000 b0oOo20b00obOboDo0bOoODOobOoOUoOobOoo
goooogooooooboboboboo0o0o000ooooooOobObObOoObD 2000O0O0OoooO
000d0d0gooo0o0d0gooOo 200000 (000D DODDOoOboOoOooooog)y g
gdobooboboooboooboooboobooogo 3gooo@oooybogobobooo
O0000D00D0 (laryngealrealism) D 000000000 40000000 laryngeal realism
0do0ooboooobooooooboobooooboo soooooooooooooo
O000ogoooobb e0OU0OUOOSOODDDODODOOOOOOOlaryngeal realism 0 0O 0O

oooooooooobb7bo0o0oO0ooooooooobobon

1.2 000000000000

00000 (generative phonology) U0 U 000000000000 OOOOOUO Chomsky
and Halle (1968) U0 D OO0ODOOOO0DOOOOOOOODODOOODOOOOODOOODO
Ub0booobo0ooobbo00ob00o0obb000D (modularview) DOOODOOOIO
uoboooboooboobobooboboa oon (discrete)d OO0 ODOO (categorical) U O
U0o0o00o0o00o0b0O0000DO0 (continwous)J OO0 (gradient) DO OOODODOOOO
ooooogogooooobbbbh g) booobo0o0oUooQoooobboooboDooUoOoUgg 2

uobooboobbool2a000 122000000000 200000000000000

121 000000000000

ooooooooobob1o0@moboboobobo0o0000mobooboO0o0oO0Ogg (distinctive
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feature) 00000000 O0D0O0O0ODOOODDOOOOOODODOOOOOODOOOO[+consonantal,
-sonorant, +voice]l] [+consonantal, -sonorant, -voice] [ O O O O O O Gussenhoven and Jacobs
(2005:59) DOODODOODOODODODOODOOODODO (requirement)y DO OO0 3000000

ud

1. They should be capable of characterizing natural segment classes.
(ooobobOoOooOO0Ud00oooooooboboooooOooUooooo)

2. They should be capable of describing all segmental contrasts in the world’s languages.
(OooODbOoOoODOOO0O00O0OoooooObObOboODOoOOO00o0ooOoooooooooD
ooogg)

3. They should be definable in phonetic terms.

@gooobouobbobbouoboobboouobooobbooon)

gogbooobbooobooooboooobooobooboooboooooooboooboo
ugbboogbbdog (suboboo)oobbooboobbooobOoob wooboooo
O (coarticulation) DO DO O0O00O0OO0O0OO0O0OODO0OO0OOO) ODO000O00O0OO0OOOO
dbooboooboboobOoobbOn (disecrete)l OO DO0OODO (categorical) DO OO OO
oooooooooooboobboboooooooogooo

goooobooobogoobooobboooboooboooboobbooobooboo
ugbbooboboobooobouoobooooboobooobboobooobooobobooon
goooooooo @obooo)yooooobboboooooooooooobobobDbDoo
goboboobboooobooooboooboooobooobooooboboooboooobooooobooon
U000oooooboDD (diserete)l D00 OO0 (categorical) DOUOOOOOODODODODO

00000000000 (continuous) OO (gradient) DO D OOODOOOOOODODO
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oooooooooooobooboobooooooooooobobbboboooooooooooobo
voooooooooooboboboooooooooooobobbbboooooooooooob

gobboobbooooboooboobooobooobobooooo

1.22 OOOOOOOOODDOO

12100 0gdoo00bboboo0b0o0bO oo oo bboo0oooOboboo
oooooooboooOo0ooobOooogoooboooo0ooOoooobooooogo
000d0oooooooooOoOoOoO0o000ooooooOoOoOoODODoD0o0oOoOoOoOooooo
000000000 oOOoOobOOoo0bOoDo00ooDoobOOoo0obOooObOoDoOoOoooOooDOo
(phonetic implementation) D 0 0000000 O0O0O0O0O0O0O0O0O0O0O0O0OOOO (oOO
00) 0ooboDoOobOOoO0 (oobboO0)yobOOoOd mapping) DO OODDODDOOOOOO
0000000000 o0ooooOoodod (cf. Gussenhoven and Jacobs (2005: 116))0 0O O
0000000000000 (OO0 (surface representation)) 0 O O O [+voice] OO OO
O000O0bOoO0OdbOOdd+voice] DOOODDODUOODODOODODOODmMOOooboobOoO O
goooogooooboobobobobobooogooobb ooooooobboooOooooooo
000 ) 0O0ODDOD0ODODO0OO0OO0OOO0OO0OO0OO0O0OO0ODODODOO (0O0O0oOooooooooDoOoOo0n
Oo0ooooonbD) 0ddai) DO0oooooooOoOooOoOoooooooooooOogo

ooogg

1.2.3 00

12 00b000obo0ogoboougoouoooobooboobobooobouoboooboooboaoonn
Uoo0oooa bOo0O0 (discrete)d DO O 0O0ODO (categorical) DD D DODODOOOOOOOO
0oO0gn0 (continuous) OO0 (gradient) OO ODOO0OO0O0O0O0OO0O0O0OO0OOOOOO
b ooogooooobooooogoooooboogoobooboooooobobobooboOoog

gobobgooboboooobogogoboooboboooboooboobbooboooboooboboon
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goooobobooooooon

2. JOooOooOooOoOOOO0oOoOoOoOooooOonn

ooooooooooobbooboooooDbDbD 200 (OoUODOODODO0DUODODbooOoOon
000000000000 0000b00oD0oo0oO0OobOoOg (Maddieson 1984: 26)0 Maddieson
(1984) DOODDOOOOODLOODObOODOObOUOObOOuPSIDOOOOODOOODO (3170
ogob)yoboooooooD s1.1% ooooboooboo2b000booboooobooon
000d0oOoooooooOoOoOoOoOO0000ooooooOoOoOoODODoDo0oOoOoOoOooooon
ooooood

oooogogogg 200 (obbbbobobOUUUUUg)yboboobbooUoUoUoggo
gooddogooooooobooOoOoOoOOo0o0og20000000000000O0OoOoOooon
00000 (bDbDODDODODOO0OdLisker and Abramson 1964) 0 000000 G) ODOOOO
0000000000000 o0oooooooOogn (prevoicing)lD OO0 O0DOOODODOOO
0000000 0O0b0oO0obooOoOgDn wnaspirated) DO O0O0OG) DOOODOOODOOOO
OoooobbooO0o0ooggoboooD wnaspirated) 0000000 DOOOOOOOO
0000000000000 (aspirated) OO0 0O00O0OO0OOOOOOOOOOOOOOO
(1) DO00O0O0 true voice DO OOOO@G) O aspiratingd0 000000 100 true voice O [

O aspirating 0 0 OO0 0000

O 1 Truevoice O OO aspirating 0 0000 (DODOOODOO)

Classification True-voice languages Aspirating languages
(e.g., Russian) (e.g., German)
Contrast voiced vs. voiceless voiced vs. voiceless

Phonetic realization prevoicing vs. unaspirated unaspirated vs. aspirated
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odooobboogoboouoo 200000000 boobbooboboobooooboo
gogboobbooobooobooboooboboooboobbooboobobDoobboOoon
U000 Otrue voice U O O aspirating 0 0 0 00O O O+ voiced] (U O OO Ofvoice]) O OO0
godbooboboooboouobooboobboooboob bbb ooboboOoo
gobooboboooboooboobooboboooboobbooboobobDoobboOoon
odoboobboooboooboooboobooogob bbb ooooDoobooo
0oooboobuoobooboobuoobb0o0ob0b0o0obDU0o0obOoU0obOondlaryngeal

realism 00 O O O

3. Laryngeal realism

Laryngeal realism (Iverson and Salmons 1995) OO O OO [+ voiced] U OO [voice] O OO
U000 0bOoO0OO0bOoobbooOon [spreadglottis] (WO O[sg] DOO0) OODOOOOOOO
Uo0o0o0obbo0oobo0oo0ob0od0b0o0obDbOdDO Laryngeal realism [ [ true voice U O
Oaspirating0 00000 0O00OO0OOO0OOOOOOOO0ODLOO0ODOODOOOOODOOOn
U0boo00b0o0bobO0o0b0O0tuevoiceOODOOODO [voice](CUOODODODODOODO
0000000000 0) ODO0aspirating 0000 OO [sg](CO000O0OODOOODOOOO
gooooobo)yoobodob (hobobodboboobo)yobobooooboo
U0o0oO0obboO0oobOoOgOn (privative feature) OO0 0O 0OOO

O000Owuevoice OO ODOOODODOOOOODOODODOOOODOOOOOOoODOm O
000000 0Oaspirating 00O OO0OOO0OO0OO0OOOOODLOOODOOOODOOOOO
2)000UOooooOon (Beckman etal 2013)0 0 2 0O 0O true voice U O O aspirating 0 O O O

uoooob (booo)boobooooboo

() 0O0O0O0: 000 vs. 000 =[voice] vs. 000

() 0000: 000 vs. 000 =000 vs. [sg]
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O 2Truevoice 0 00 aspirating0 000000000 (DOOO) 00000 (oOOO
00o)

Category Voiced stop Voiceless stop
True-voice languages [voice] unspecified
Aspirating languages unspecified [sg]

O0ooooobOoOo0O0O00OoooobbboODbOOo0OO0ggg (privative) O OO (Mester
and It6 (1989), Lombardi (1991, 1995)) DO O OO 0O 0O 0O O O O O Chomsky and Halle (1968) [
0dooobo0dbo+x0b00obOo0o0bOooboOon (inary) OO0 OoobOooooO
O00d0oboo0O0000o0obObDo0o0oooooooooDDoOon (privative) O O0ODO
000000000000 OBeckman et /. (2013) DD OOOD0ODODOODOOOOODODOOO
oo0200000000

ooooogogouoooboobobobooboooooogoooobboobObooUooULoggooo
000000000000 0000 (000 OBeckman etal. (2013:291-202))0000000
000000000000 o0oo00odoOdbDODOdaOdtrue voice 0 O O aspirating O 0O O
oooogooouoboobboboobooooooogoooobbbObOoODoooUULoggoobo
0000000000 0O0O0ODOOORIngen and Kulikov (2012) OO0 OOOOOODOOOOOO
gdbooboooboobboobboob %oy owobooobooboooo
000000000 (oo full voicingD OO OODOO) OOOODODOODOOOOOO
00o0oOoDooogno e2s»wddfull voicingODODODODODODOOODODOODDODOODOOOO

Uoo0oooooooooooobobbbbDDOO0OO0O00000d (Jessen and Ringen (2002))0

L “If laryngeal features are privative, there is a clear relation between the phonetic cue and the
phonological feature: prevoicing in initial position will implicate the feature [voice], and aspiration
will implicate [sg]. (...) the presence of prevoicing on initial stops does implicate the feature [voice],
and the presence of aspiration (long lag VOT) implicates the phonological feature [sg].” (Beckman et
al. (2013: 291-292))
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0o0odododoooonoooboogonoog [voicel] UOOOODOODODOODOODOODO
ooogoopbDoo [voice] DOODOODOOOODDDODDOODUODOOUODODDDDODOOUOOOO
O 0O (Beckman et al. (2013), Jessen and Ringen 2002))U D 0D OO OO OOOODOODOOOO
ooooooboobooO0o0oogooooOooOoU0oooobODbDbODO Woooboooooo
oooogobo) oogoguoboboboobooooogobboooooUgUobobooboooOog
00000 DbO0O00bO00bboOobbo0oobOoOononOog (passive voicing) DO 0O (DOOO
I A A T A I O O I R B O 211 < 2 O A7
(2013))0
ooodoogogoooooooOoOoOOo0o0OooooooobobooooOoOoooOooooooo
U0000D0DDDOD laryngealrealism D D 0 D0 00000000 DOODODOOO0OOOOOO
000d0doooooooobOoOoOo0o0o000ooo0@ooooo0mooogooooag
ooooogooooobobbbbo0o 400000000DDODDODDODOODODU0ODUOOOOOOOD

ooooooooooooboobboboobooooogoooo

4. True VoiceOOOOOODOO

00000000 Daspirating 0 0000000000000 00000000000000
truevoice 00 0000000000000 0O000DOO [voice] 000000000000
00000000000000000000000000000000000000 (@ 2
000)0

00000000000000000Beckman 0000000000000 (Beckman et
al. (2013: 291), Jansen (2004: 48) OO 0)aspirating 00 0000000000000 true
voice 00 000000000000 OOODOOONONOOOOOODOOOOOOOODOO
0000000000000000D0O0O[veice] 0000000000000 (0O0O0OO
0) 000000000000 000000000000000000000000000

uboboboboog @obobo)ybobobuoboobobobobuoibd (Jessen
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(1998), Jessen and Ringen (2002)) 0 000000000 0O0OO0OO[sg) DODOODODOOOO
oo (sbboobo)yooboboboobobobobobooboobobbobooboo
ooooboooooooooonbD (hoooobh)y OboobOoOooOoooDobooooo
gdobooboodobmoooboooboob oo b oo™ oboooo
bbb obooboobob@m@uobboobOoobobOod (Ringen and Kulikov
(2012), Kulikov (2012), Matsui 2016))U D DO D OO0 O0OOOO0OODOOOOODOODOOOOO
goboobooobuoobboobod

0000000000000 000000b00oD0oO0ooO0ogn (Beckmanetal 2013) OO0
0odododbo0oob0o0oboobboobooo0o0ooboOog (@o: Dactivel O) DOODO
Uo0o00o0o00ob0o0bOod0bOodibd (numerical specification) D OO0 OO0 OOOOO
00000000 (ODO:0Onotactivel0) 000D 0DDDOOODOODOODOOOOODODOOO
godboobboooboooboobooboboooboobbooboobobDooboboOoo
goooobooobogo

UOOtrue voice OO OOODOOOUOOOtue voice OO UOOOOOOOOOOOOO
0000 (QactiveO D) ODO0OO([voice] DODOODOOOOOtrue voiceOODODOODOOMO
0000000000000 0o00boDoooOogoOvoicel DO0ODODODDODDOO (DhOO
[sg] DOODODOOOO)MruevoiceJOODOOODOMOODOOONO [voice] DOODODOOODODO
Uo0oooooobgognog [voice] UODOODOODOODOODOODOODOODO
0000000000000 o0o0o0o0ooDooooOooDonD 9voicellODOODO DOOODO
OO0 [lvoicel UDDOUOODOOODODOOO (Beckman et al (2013: 29100000 0O0O0OO
U000 0bDbO00bO0o0bbO0obbO0OO0bOOdBeckman et @l (2013) DDODOODOOOOO
0000 (DoooboOoO0o0o0) OooooDOoOoOOoOoOooODO (ooo) OO0 [voice]
00000 bbO00bU0o0bbOobbUuoobUoOobbdPassivevoicing OO0 OOOO

O O (phonetic process) (Beckman et a/. (2013:292)) 000000000 [voice] DODOOMO
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UO0O000D0O0OD0ODO passivevoicing U U DO OO OOOMI OO Beckman et al. (2013) U true
voice O OODOOODOOOODOOODO

OO0Daspirating 000000000 0OOAspirating 0000000 OOOOODOO0O
U000 (@QactiveUD) DO0O0OO[sg)] UODOUOODaspirating0 000 000O00OOOOOOO
Udboo0bbo0o0bO0oobbOobbUdrsgl bbooboobb (bbOdfvoiee] OODO
O0000DO0O0O)AspiratingD 000 0O00O0OOOOOOO [sgl DOOODODODOODOOO
oooob0oboOobo [sgloboboobobobobobUobobobobobooboo
0000000000 0D00bDoOoDoOoOn (9sgiloonbn DOoOOO [1sgl DOODO
UO0O00O0O0O0O0O (Beckman etal (2013:291))UTruevoice U U 0O 0O 0O OO U OBeckman et al.
2013) bOo0obLbbO0bO0OO0ob@WoboOOooboobL)yobooooobooboOoOooD [sg]
0000000000000 000000D00000OOODaspirating 00 0O O Ofvoice] O
0000000 0b0O00bDdisg) OO0 bOO0O0ODbOOOnOO passive voicing 00O OO
0O 0 00O Beckman et al. (2013) O aspirating0 0 0 0000000 OOOOO

O00D0O0ODOBeckmanetal (2013) D OO O0O0OOOOOOOODOOOOOOO [voice] O
godbooboboooboooboobooboboooboobbooboobobDoobobooo
O000O0Otuevoice D0 ODODDODDOOOOODODOOOOODDOO [voice] DODDOODO
UO00O000D0OO0OD0O0OO passivevoicingU OO DO Qaspirating 0O OO UOODOOOOOOOO
Uobogon [veice] DOUODDOODOODLODOODOOUOOpassivevoicing OO OOO

0O 0O Beckmanetal. (2013) DO OO0 1000000
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True-voice languages Aspirating languages

Voiced Voiceless Voiced Voiceless
Underlying [voice] [ | [ ] [sqg]
representation
(Phonological input)
Surface [#. voice] [#p voice] [#s sdq] [#a sdg]
representation (e.g., [9 voice]) (e.g., [1 voice]) (e.g., [1 sg]) (e.g., [9 sq])
(Phonological output)
Phonetic realization Full voicing No passive voicing | Passive voicing Aspiration

O1. 000: O0C0D0O0O00CDODOO0O0OO00O (Beckman er ¢/.(2013) OODOOOO
0)

gdobooboooboouooooboobooob oL oo ooob oo
000000000000 0000001000000000000°20

Beckman et /. (2013) DO DO O0O0O0OOOtruevoice 10D DODOOOOODODODOOOOO
U passivevoicing U O OO OOO (eg,, UOOOOOOOOD) UOODODODOOUtrue
voice O OUODODOOODOOODO passivevoicingU O OO OOODOODODDOOODOOOODOOO
00000000 0weevoice 0D OD0ODODDODOOODOODOODOOOODODODOOOODODOOO
0000000000000 o0o0o0ooboo0o0oOogoOoDoOd (Torreira and Ernestus
(2011), O O (2013) and the references therein)[J 00 O [ [ Torreira and Ernestus (2011) O 0O True
voice OO OUOOOOOODOODODOODODODOODODOOODODOOOUOoOobOOoDOooboogooDOoO
godboobboooboouobooboobboo0oboobbo0oboobobDoobobooOoo
oodooooboooobooooooboooooobooboDo0ooOooooDoooboooo
gdbooboboooboooboooboobooooboobboooboobooDoobooo
gogbooobbooobooobooboooboooboobbooboobobDoobbOoon

gooooooon @&s%»uobouoboobooboooboooooooogn 32.7%00

0000000000003 OO0 [eonstrictedglottis] 00000000000 G) 00O
00000000000000000000000000000000000
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ooono fullvoicingOD OOODODOODOOODOOODOOOOOOODOODOODOOOODOOOO
oo s ooonooonn (partial voicingD O D) DOOODOOOODOODO
00000000000 (61.8%) 00D O0D0OO0OO0OD0ODOOOOODOtrue voice 1ODOOO
00000000 passivevoicing DO DO OOOOODODODODOODO

000000000000 Otruevoice 0 ODOODOODOONOONOO passive voicing [ 0 0
U (eg., DODOODO)IOpassive voicing OO OO OO (eg, UOUODODOOODODO) O
Udb000bbo0o0bUoouobuo0oboootdbweevoicel D O0O0DOOOOODOooboOoOonO
00000000000 0000000000o0o®o

U0O0OBeckmaneral (2013) DUOOOUOOOOOOODOODOO (numerical specification)d [
gobooboboooboooomoobboooboobbooboobboobooboboo
0000000 (oo0obo0ob0)UbooOoDOOoODbOODO0OO0OU0000DDOOOBeckman
etal. (2013) JO0UOOOUODOOOOOOODL (WboOobbUoUobbOo)yboLoboUoobDbDOo
gobooboboooboooboobobooboboooboobbooboobobDoobbOoon
O00D0O0OD0DOBeckman et ¢f. (2013) DO D ODOOOOODOOODOOOODOOODOOOOO
ogoood

0000000 00o0oooooo@twue voice lOODODODDODODOOODOOODODOOO
0@y oodooooobooboobooboobooDobobooboobUooboooooo

ooooooogoooooobobobobobiob 2000000

0000100000000 [voice] 00DODOOO0OO0OOOODODODODODDO true voice O
O0000O0ooobDDOD0ODOO0O00U0mMDODOD0O0UBeckman et al. (2013) O O [hspirating
ooooogooouobbboboboboboouogg (eg, oo vseobbbbooyooooD
000d0oooooooooOoOoOoO0000ooooooOoOoOoODODDoD0o0oOoOoOoOooooo
Beckmaneral (2013) DO O0ODOO0OOO0OO0OOOOOOOOOOOOOODOODOOOO
O000OBeckmaneral (2013) OO0 O0OO0OODOODO passivevoicing OO OOOO0OOOMO
oooouogogouoooobbbooboooogogog
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True-voice languages

Voiced Voiceless
Underlying [voice] [ ]
representation
(Phonological input) e ——— - .
Phonetic realization Full voicing ,' No Passive ‘|
: passive | voicing :
: voicing (e.g., :
1 (e.g., Spanish) |
: Russian, :
'\ French) :

— o ———

2. 000: TruevoiceODODUOODODOOODOOODODOODODOOODOOODODOODOONO
gooog

5.000

O04000000000O0Iaryngeal realismO 0 000000(@A) truevvoicedOOOOOONO
0000oo0bODODoOOoO0O00dG) O0oooooooO0o0OooooooOoOoooooooOoag
goodogooooooobooOoOoOOo0o0o0oooooooooobOooooooOooooooo

U4000000000D0Beckman et @l. (2013) D000 DODODODODOOO0O0OOOOOOO
000d0ooooooooOoOoOoO0o0000ooooooOoOoOoOoODDoD0o0oOoOoOoOoooon
gooobooooooboOo0o0oUob0bOD0oU0 (bOog)y ObOooooboDoooooo
000000000000 (full specification, Chomsky and Halle 1968) 0 0 O 0O 0O 0O 0O 0O OO
gooddogooooooobooOooOOo0o0o0ooooooooobOoOoOooooOooooooo
goooogoooooboobobbobooo0o0o0oooooobooOobOoOoOoooUOoOogoogooo
UOdodoon (Keating 1988, Pierrehumbert and Beckman 1988, Archangeli and Pulleyblank
1994)*0]

U0O000oggddfullspecification 0 0000 0000000O000O0O0O00OODO DO passive

4 00000000000000000000000O0000000OO0O0ODOOO0OO0O0OOOO
gooddogooooooobooOoOoOOo0o0ooooooooooobOooOooooOooooooo
ooodoogoooooooboboboooo0oo0ogooooobobobbooOooUg (ooobo
0 O O Steriade 1995)0
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voicingUOODOOO0O0OO0O0ooouooooooooooooooooooooboooood
U000 (Keating(1988)) DO DO DOOOOOOODDODDODOOOOOOOOOODODODODOOOO

truevoice U0 D O0O0D0OO0D0DDODOO0ODO0OO0OO0OO0OOOOODOOOO@G ODOODO

B)Truevoice U0 OOUOOOOO0DDDODODOODOO

a. [voice]
b. [ X](OODOOODO X)
c. 0OO

gboobooboobooboobooobobodobobioobg @Eaby)yoooooog
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4 00Oo
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True voice OO DOOO00OO0OOO0OO0O0ODOOOO0O00O0O0D0O0O0O0O0O0O00OOO0O00ODOO passive
voicingJOOOO0O000O (eg., DODDDOOODODOD) 00 (4a) U000 ODOOOOOOO
gbobooboboboobobobooboboboooboboooobobooo
passive voicing U0 0 0000000000000 O0O0O00OODODODOOO0O0O0O0OO0O00O00
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True-voice languages

Voiced Voiceless
Underlying representation [voice] [ ]
(Phonological input)
Surface [voice] [X] [ ]
representation
(Phonological output)
Phonetic realization Full voicing 7\/5 ST I;a;sR/e_ D

passive voicing

! .
I I
|
: voicing (e.q., 1
1
: (e.g., Spanish) |
: Russian, :
I
L French) e .

0o3. 0o0o:0ooboooo0o0o0oooooobboboboboboobobooooooooobooo
uoboboobbooobooobooon

6 Aspirating  J 000000000000 0000000000O0DODD Aspirating 000 0O
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6. OO OO
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20000000 b0o0oboo0boobooogoboob oo b oo oDOoobooo
00000 (O0ODQOJ[constricted glottis], [cg] DO 0O) DO OUOO0OOOOOODOOOOOO
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(Mandarin Chinese) U U 0O U 0O OBeckman et a/. (2013) DO OO OO OO O O Otrue voice U O
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