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Introduction: the Hungarian obstruent system

The phonological analysis of regressive voicing
assimilation (RVA)

Phonetic rami cations of phonological analyses
The experiment
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The Hungarian obstruent system

Labial | Alveolar | Postalveolar | Palatal | Velar

Plosive |p b |t d C élk ¢
: > > > >
Affricate ts (dz) | tS dZ

Fricative | f V|S Z | S Z
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The Hungarian obstruent system

# Prepausally, and before sonorants the contrast between
‘phonologically voiced' and phonologically voiceless'
obstruents is preserved (i.e. there is no " nal
devoicing'):
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The Hungarian obstruent system

# Prepausally, and before sonorants the contrast between
‘phonologically voiced' and phonologically voiceless'
obstruents is preserved (i.e. there is no " nal

devoicing'):
/na:d/ na:d] *[na:t] ‘reed'
fra.g/ ra.g] *[ra:k] "he chews'
/la:z/ la:z] *[la:s] ‘temperature'
lla:é/ la:e] *[la:c] “sofft'
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The Hungarian obstruent system

# Phonologically voiceless obstruents are voiced when
followed by an phonologically voiced obstruent:
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The Hungarian obstruent system

# Phonologically voiceless obstruents are voiced when
followed by an phonologically voiced obstruent:

/KOIOpH /bON/
[ty.c/ + /bOn/
/se:p/ + [zEne:s/
IVOK/ + [zEne:s/

kOIOb:On]
fy:ébEn]

'se:bzEne:s]

vOgzEne:s]

‘in(a) hat'
‘in (a) whistle'
“beautiful musician'

"blind musician’
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The Hungarian obstruent system

# Phonologically voiced obstruents are devoiced when
followed by an phonologically voiceless obstruent:
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The Hungarian obstruent system

# Phonologically voiced obstruents are devoiced when
followed by an phonologically voiceless obstruent:

/rOb/ + to:l/
la:él + [to:l/
/hOb/+ /sifon/
/hOd/+ /SErEg/

rOpto:l]
a:cto:l]
'hOpsifon]

hOtSEreg]

“from (a) prisoner
“from (a) bed'
“cream-maker’

“amy'
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Modelling RVA

# Virtually all recent generative analyses express RVA as
the agreement or autosegmental spreading of the
feature that encodes the lexical contrast between

phonologically voiced and phonologically voiceless
sounds
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#® As a SPE-style rewrite rule:
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Modelling RVA

# Virtually all recent generative analyses express RVA as
the agreement or autosegmental spreading of the
feature that encodes the lexical contrast between
phonologically voiced and phonologically voiceless
sounds

#® As a SPE-style rewrite rule:

2 3 2 3

-son
| [ voice]l 4 S
voice voice
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Modelling RVA

# Sample derivations:
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Modelling RVA

# Sample derivations:

UR [-voice] + [+voice] /k/ +/dl Ikl +/z]  Igl +/z/
RVA [+voice][+voice] /gd/ lgz/ N/A
Surface  [tvoice][+voice] [gd] [0Z] [0Z]
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Modelling RVA

# As an autosegmental spreading rule:
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Modelling RVA

# As an autosegmental spreading rule:

ROOT,

[Dsﬂ

LAR

[ voice]

ROOT,

[Eson]

LAR

[ voice]
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Modelling RVA

# As an autosegmental spreading rule:

ROOT,

[isﬁ

LAR

[ voice]

ROOT,

LAR

[ voice]
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Modelling RVA

# As an autosegmental spreading rule:

ROOT, ROOT,
[iSMOn]
LAR

[ voice]
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# As an autosegmental spreading rule:

ROOT,

LAR

[ voice]

ROOT,

LAR

[ voice]
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Modelling RVA

As an autosegmental spreading rule:

ROOT ROOT,
LAR LAR
[ voice] [ voice]
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Modelling RVA

As an autosegmental spreading rule:

ROOT, ROOT,
[isMon]
LAR LAR

[ voice] [ voice]
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Phonetic implications

Phonetic correlates of ‘phonological voicing'
Phonetic voicing/VOT/VTT (vocal fold vibration)
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Phonetic correlates of ‘phonological voicing'
Phonetic voicing/VOT/VTT (vocal fold vibration)
Duration (closure, burst, frication duration)
Preceding vowel duration
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anking sonorants

Hungarian VA Non-Categorically Speaking — p.10/54



Phonetic implications

Phonetic correlates of ‘phonological voicing'
Phonetic voicing/VOT/VTT (vocal fold vibration)
Duration (closure, burst, frication duration)
Preceding vowel duration

Low-frequency spectral cues: Fq/F; perturbations on
anking sonorants

Burst/frication noise intensity
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Phonetic implications

RVA affects all phonetic correlates of [ voice]
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Phonetic implications

RVA affects all phonetic correlates of [ voice]

If RVA Is phonologically neutralising: RVA is
phonetically neutralising too
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Phonetic implications

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ voice] [ voice]
|
4 )

Voicing (VOT/ VTT)
Vowel duration
Closure duration
\_ Fo perturbations )
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Phonetic implications

ROOT, ROOT,
LAR LAR
[ voice] [ voice]

Voicing (VOT/ VTT)
Vowel duration
Closure duration
\_ Fo perturbations )

4 )
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Phonetic implications

ROOT, ROOT,
[iSMOH]
LAR
[ voice]
|
4 )

Voicing (VOT/ VTT)
Vowel duration
Closure duration
\_ Fo perturbations )
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Modelling RVA -2

An alternative approach is to express RVA as an
operation on a lexically redundant [voice] feature (cf.
Hubers & Koolj 1973; Brink 1975)), or as the
coarticulation of phonetic gestures related to the

production of voicing contrasts (Ernestus 2000; Jansen
2001, submitted)
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Modelling RVA -2

An alternative approach is to express RVA as an
operation on a lexically redundant [voice] feature (cf.
Hubers & Koolj 1973; Brink 1975)), or as the

coarticulation of phonetic gestures related to the

production of voicing contrasts (Ernestus 2000; Jansen
2001, submitted)

As a SPE-style rewrite rule:

3 2 3

-Son -S0on

2
g tense é ! [voice]/§ tenseé

voice voice
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Modelling RVA - 2

Sample derivations:
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Modelling

Sample derivations:

UR

RVA

Surface

+ tense

voice

+ tense

+ voice

+ tense

+ voice

3 2

5 +4

32
54

32
54

tense

+ voice

3
5

tense
+ voice
3
tense
5

+ voice

3
5

RVA - 2

Ikl +[d/

/k d/

[kd]

Ikl + [zl Igl +/z]

Ik z/

[kZ]

N/A

[9Z]
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Modelling RVA -2

As an autosegmental spreading rule:
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Modelling RVA -2

As an autosegmental spreading rule:

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ tense] [ tense]

[ voice] [ voice]
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Modelling RVA -2

As an autosegmental spreading rule:

ROOT, ROOT,
LAR LAR

[ ten_se] [ tense]

[ voice] [ voice]
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Modelling RVA -2

As an autosegmental spreading rule:

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ tense] [ tense]

T

[ voice]
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Phonetic implications - 2

RVA affects phonetic voicing only
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Phonetic implications - 2

RVA affects phonetic voicing only
(Hence) RVA is not phonetically neutralising
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Phonetic implications - 2

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ tense] [ tense]
I\ Fol/ F1
V duration
[ voice] [ voice] Duration

|
[Voicing (VOT/ VTT)]
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Phonetic implications - 2

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ tense] [ tense]
ﬁL J\ - TE
V duration
[ voice] [ voice] Duration

|
[Voicing (VOT/ VTT)]
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Phonetic implications - 2

ROOT, ROOT,
[isﬂ [Eon]
LAR LAR
[ tense] [ tense]
\I\ 5,
V duration
[ voice] Duration

|
[Voicing (VOT/ VTT)]
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Methods: subjects

4 native Hungarian speakers
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4 native Hungarian speakers
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Methods: subjects

4 native Hungarian speakers
All female, age 26 - 30

Various degrees of pro ency in various other
languages; 1 speaker was a Hungarian/Slovak bilingual
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Methods: materials

Two-term (C, C»>) consonant clusters

Hungarian VA Non-Categorically Speaking — p.19/54



Methods: materials

Two-term (C, C»>) consonant clusters

Embedded in carrier words at subject noun + verb
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Methods: materials

Two-term (C, C»>) consonant clusters

Embedded in carrier words at subject noun + verb
boundaries

Cy=/k, g,S,Z/
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Methods: materials

Two-term (C, C»>) consonant clusters

Embedded in carrier words at subject noun + verb
boundaries

C,=/k, g,S,Z/
C, =1/, d,s,z, L(lquid)/
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Methods: materials

Two-term (C, C»>) consonant clusters

Embedded in carrier words at subject noun + verb
boundaries

C,=/k, g,S,Z/
C, =1/, d,s,z, L(lquid)/
20 permutations of C; * C»,
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Methods: materials

Two-term (C, C») consonant clusters

Embedded in carrier words at subject noun + verb
boundaries

C,=/k, g,S,Z/
C, =1/, d,s,z, L(lquid)/
20 permutations of C; * C»,

2 (plosive C1) *5 (Cy) * 6 (stimuli) + 2 (fricative) C1) * 5
(C2) * 4 (stimuli) = 100 stimuli
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Methods: materials

Sample stimuli:
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Methods: materials

Sample stimuli:

A vak darabolta a hust
/O vk dOrObltO O  hu:St/
The blind minced the meat
"The blind man minced the meat'
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Methods: materials

Sample stimuli:

A vak darabolta a hust
/O vk dOrOpbltO O  hu:St/
The blind minced the meat
"The blind man minced the meat'

A rizs zoldul a mezon

IO rnZ zoldyl O mezg:.n/
The rice green-become the elds-LocC.
"Therice turns green in the elds'
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Methods: procedure

4 (speakers) * 3 (repetitions) * 100 (stimuli) = 1200
utterances were recorded
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Methods: procedure

4 (speakers) * 3 (repetitions) * 100 (stimuli) = 1200
utterances were recorded

58 utterances had to be discarded because C; and C»,
were separated by a physical pause
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Methods: procedure

4 (speakers) * 3 (repetitions) * 100 (stimuli) = 1200
utterances were recorded

58 utterances had to be discarded because C; and C»,
were separated by a physical pause

All of the remaining 158 fricative + fricative sequences
and 5 plosive + plosive clusters could not be internally
segmented and had to be discarded too
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Methods: procedure

4 (speakers) * 3 (repetitions) * 100 (stimuli) = 1200
utterances were recorded

58 utterances had to be discarded because C; and C»,
were separated by a physical pause

All of the remaining 158 fricative + fricative sequences
and 5 plosive + plosive clusters could not be internally
segmented and had to be discarded too

... leaving 953 utterances for analysis
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Methods: procedure

Despite the use of non-neutral word orders, the great
majority of responses were produced with a intonational
peak on the C, carrier word and deaccented C, carrier
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Methods: procedure

Despite the use of non-neutral word orders, the great
majority of responses were produced with a intonational
peak on the C4 carrier word and deaccented C, carrier

Sometimes there was a secondary accent on the initial
syllable of the nal word
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Methods: procedure

Frequency (Hz)

300
.ﬂ

L% o ~| 250
- s T
-.%. o'/ 5 . g -200 ﬁ
v.\ .. E

s 1150

: — 125

rzs zsldYl a mez>n
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Methods: segmentation/measurements

Voicing/VOT of C1 (burst and closure separately) and
Co
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Methods: segmentation/measurements

Voicing/VOT of C1 (burst and closure separately) and
Co

Duration of C; (burst and closure separately)
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Methods: segmentation/measurements

Voicing/VOT of C1 (burst and closure separately) and
Co

Duration of C; (burst and closure separately)
Duration of vowel preceding C4
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Methods: segmentation/measurements

Voicing/VOT of C1 (burst and closure separately) and
Co

Duration of C; (burst and closure separately)
Duration of vowel preceding C4

Fo and F1 perturbations on anking vowels
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Methods: segmentation/measurements

131.108 Time (s) 131.587
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C, voicing:. predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..
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C, voicing: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..

we expect that Cq obstruents have more voicing
before /d/ and /z/ than before /s,t/

If, In addition, Hungarian RVA is treated as a
neutralising process. ..

we expect there to be no difference in voicing
between /k/ and /g/ and /S/ and /Z/ when followed
by another obstruent
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C, voicing: predictions

[ kt/ -
[ gt/ -
[ ksl -
[ gs/ -
O/ kd |
<l gd/ -
[ kz/ -
| gzl -
[ kL/ -
[ gL/ -

0 125
Voicing duration (arbitrary values)
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C, voicing: results

[ kt/ 427 +0 Il
[ gt/ {30+0 "]
[ ksl {28+0 —

[ gs/ {31+0 "~ |

AN
Ofkd/ {s8+15 —
< gd/ {45+25 = |

1

L

[ kz/ {36+10
[ gz/ {44+20 =

[ KL/ {31+1 — |~
[ gL/ {47+18 = |

F——

0 25 50 75 100 125
Voicing (ms)
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C, voicing: results

Two-way ANOVA results for C4 overall voicing (plosive
C,, baseline pre-liguid environment excluded)

Factor

C, Laryngeal speci®cation F(1,531) =77.70, p < .001
C. Laryngeal speci®cation F(1,531) = 623.04, p < .001
C, Lar. spec. *C, Lar. spec. F(1,531)=33.16,p < .001
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C, voicing:. predictions

| St/ -
NIZt/-
gr)/Sd/-
-~ zd/ -
O
[ SL/ -
[ ZL/ -

0 150
Voicing (arbitrary values)
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| St/ -

128

[ zt/

<+3“/ sd/
"/ 7d/
@)

[ SL/
[ zL/

C, voicing: results

26

-
1

DR
Il

{47

170

123

168

25

50 75 100 125 150
Voicing (ms)
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C, voicing: results

Two-way ANOVA results for C4 overall voicing (fricative
C,., baseline environment excluded)

Factor

C, Laryngeal speci®cation F(1,184) =17.28, p < .001
C. Laryngeal speci®cation F(1,184) = 107.52, p < .001
C, Lar. spec. *C, Lar. spec. F(1,184) =12.63, p < .001
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C, voicing: results

There Is a clear effect of RVA on C; voicing:
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C, voicing: results

There Is a clear effect of RVA on C; voicing:

/K, S/ have longer voiced intervals than in the
baseline environment before /d, z/, and /g, Z/ have
less before /t, s/
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C, voicing: results

There Is a clear effect of RVA on C; voicing:

/K, S/ have longer voiced intervals than in the
baseline environment before /d, z/, and /g, Z/ have
less before /t, s/

However, this effect is not completely neutralising:
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C, voicing: results

There Is a clear effect of RVA on C; voicing:
/K, S/ have longer voiced intervals than in the
baseline environment before /d, z/, and /g, Z/ have
less before /t, s/

However, this effect is not completely neutralising:

before phonologically voiced obstruent /k/ and /g/
and /S/ and /Z/ remain distinct
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C, duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..
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C, duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..

we expect that Cq obstruents are shorter before /d/
and /z/ than before /s,t/
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C, duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..

we expect that Cq obstruents are shorter before /d/
and /z/ than before /s,t/

If, in addition, Hungarian RVA is treated as a
neutralising process. ..
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C, duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..
we expect that Cq obstruents are shorter before /d/
and /z/ than before /s,t/

If, In addition, Hungarian RVA is treated as a
neutralising process. ..

we expect there to be no systematic difference in
duration between /k/ and /g/ and /S/ and /Z/ when
followed by another obstruent
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C, duration: predictions

[ kt/ -
[ gt/ -
[ ksl -
[ gs/ -
O/ kd |
<l gd/ -
[ kz/ -
| gzl -
[ kL/ -
[ gL/ -

0 125
Duration (arbitrary values)
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C, duration: results

[ kt/ {55 +34 ‘ e
| gt/ {53+35  EEaEE
| ks/ {54 +18 e
| gs/ {49 +17 s

(Q\

O [ kd/ {55 + 29 ! R

+H/ d/ {47 +26 B

) g ———
[ kz/ {55+ 21
| gz/ {45+21 .
[ KL/ {74+35 ’ e
[ gL/ {51+23 - R

0 25 50 75 100 125
Duration (ms)
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C, duration: results

Two-way ANOVA results for C; closure duration
(plosives, baseline environment excluded)

Factor

C, Laryngeal speci®cation F(1,531) = 30.03, p < .001
C, Laryngeal speci®cation F(1,531) =5.34, p < .025
C, Lar. spec. *C, Lar. spec. F(1,531)=5.51,p< .02
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C, duration: results

Two-way ANOVA results for C; release duration
(plosives, baseline environment excluded)

Factor

C, Laryngeal speci®cation F(1,260) = .123, n.s.
C, Laryngeal speci®cation F(1,260) = 27.60, p < .001
C, Lar. spec. * C, Lar. spec. F(1,260) =2.40, n.s.
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C, duration: results

There Is no clear assimilatory effect on C4 closure
duration:
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C, duration: results

There Is no clear assimilatory effect on C4 closure
duration:

there is virtually no increase in the closure duration
of /g/ before phonologically voiceless obstruents,
and the closure duration of /k/ I1s more or less
constant across obstruent C, contexts

Hungarian VA Non-Categorically Speaking — p.39/54



C, duration: results

There Is no clear assimilatory effect on C4 closure
duration:

there is virtually no increase in the closure duration
of /g/ before phonologically voiceless obstruents,
and the closure duration of /k/ I1s more or less
constant across obstruent C, contexts

In addition, C; closure duration appears to preserve the
underlying contrast between /k/ and /g/
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C, duration: results

There Is no clear assimilatory effect on C4 closure
duration:
there is virtually no increase in the closure duration
of /g/ before phonologically voiceless obstruents,
and the closure duration of /k/ 1s more or less
constant across obstruent C, contexts

In addition, C; closure duration appears to preserve the
underlying contrast between /k/ and /g/

There does seem to be a (neutralising) assimilatory
effect on C; release duration before a following plosive
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C, duration: predictions

| St/ -
NIZt/-
Er)/Sd/-
-~ zd/ -
O
[ SL/ -
[ ZL/ -

0 150
Duration (arbitrary values)
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C, duration: results
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C, voicing: results

Two-way ANOVA results for C1 duration (fricatives,
baseline environment excluded)

Factor

C, Laryngeal speci®cation F(1,184) = .938, n.s.
C, Laryngeal speci®cation F(1,184) = 46.74, p < .001
C, Lar. spec. *C, Lar. spec. F(1,184)=4.92,p< .03
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C, duration: results

The duration of /S, Z/ is subject to RVA
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C, duration: results

The duration of /S, Z/ is subject to RVA
This effect appears to be phonetically neutralising
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Preceding vowel duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..
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Preceding vowel duration: predictions

If Hungarian RVA indeed operates at the lexical feature
level. ..

we expect that vowels preceding C, obstruents are
longer before /d/ and /z/ than before /s,t/

If, In addition, Hungarian RVA is treated as a
neutralising process. ..

we expect preceding vowel duration to make no
systematic distinction between /k/ and /g/ and /S/
and /Z/ when followed by another obstruent
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Preceding vowel duration: predictions
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Results (long vowels only)
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Results (long vowels only)

Two-way ANOVA results for preceding vowel duration
(long vowels + plosive C4, baseline environment
excluded)

Factor

C, Laryngeal speci®cation F(1,269) = 3.04, n.s.
C, Laryngeal speci®cation F(1,269) = 2.70, n.s.
C, Lar. spec. * C, Lar. spec. F(1,269) =.784, n.s.
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Preceding vowel duration: predictions
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Results (long vowels only)
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Results (long vowels only)

Two-way ANOVA results for preceding vowel duration
(long vowels + fricative C1 only, baseline environment
excluded)

Factor

C, Laryngeal speci®cation F(1,90) =43.42, p < .001
C, Laryngeal speci®cation F(1,90) = 3.05, n.s. (p < .085)
C, Lar. spec. *C, Lar. spec. F(1,90)=1.31, n.s.
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Preceding vowel duration: results

The duration of lexically long vowels does not appear to
be subject to RVA
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Nevertheless, there is neutralisation of vowel length
differences before /k, g/ + obstruent

Hungarian VA Non-Categorically Speaking — p.51/54



Preceding vowel duration: results

The duration of lexically long vowels does not appear to
be subject to RVA

Nevertheless, there is neutralisation of vowel length
differences before /k, g/ + obstruent

Vowel duration differences preserve the underlying
contrast between /S, Z/ when another obstruent follows
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Preliminar y conc lusions

Contrary to most descriptions in the literature, the
phonetic manifestation of Hungarian RVA is not
consistent with a lexical feature analysis:
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Preliminar y conc lusions

Contrary to most descriptions in the literature, the
phonetic manifestation of Hungarian RVA is not
consistent with a lexical feature analysis:

obstruent voicing Is subject to RVA but in a
non-neutralising fashion before phonologically
voiced obstruents

the closure duration of C; plosives does not show
any effects of assimilation

vowel duration does not appear to be subject to RVA
either
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Implications
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Implications

The typology of voicing assimilation is richer than
suggested by current generative analyses, which tend
to treat assimilation under morphological (and lexical)
sandhi as equivalent to assimilation at word boundaries
(cf. Mascaro & Wetzels 2001)
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Implications

The typology of voicing assimilation is richer than
suggested by current generative analyses, which tend
to treat assimilation under morphological (and lexical)
sandhi as equivalent to assimilation at word boundaries
(cf. Mascaro & Wetzels 2001)

Hungarian RVA at word boundaries is similar to
assimilation rules in a number of languages which have
also been shown to be incompletely neutralising:

Catalan (Charles-Luce 1993)

English (N.Thorsen 1971; Jansen submitted)
French (O.Thorsen 1966)

Russian (Burton & Robblee 1997)

Syrian Arabic (Barry & Teifour 1999)

Hungarian VA Non-Categorically Speaking — p.53/54



Acknowledg ements

This work was partially funded by award SSS/10484396 from
the Students Award Agency for Scotland held by Zoé Toft, and
award 200-50-068 from the Netherlands' Organisation for
Scienti®c Research (NWO) held by Wouter Jansen.

First of all our thanks go to our test subjects. For their
comments on (earlier versions of) this work, we thank John
Nerbonne, Dicky Gilbers, members of the London Phonology
Reading Group, Péter Siptar, Maria G sy, and to the audience
at BLS 29. Special thanks go to Peter Sherwood for Hungarian
iInspiration. Of course, all errors remain our own responsibility.

Hungarian VA Non-Categorically Speaking — p.54/54



	Overview
	The Hungarian obstruent system
	The Hungarian obstruent system
	The Hungarian obstruent system
	The Hungarian obstruent system
	Modelling RVA
	Modelling RVA

