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Rhythm in speech

® = ordered repetition of contrasting elements in

the speech flow

o — temporaljg/

o — patteming
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What elements and what contrasts ?

® Metrical properties of some phonological unit

above the phoneme

® “the arrangement of spoken words alternating stressed
and unstressed elements; "the rhythm of Frost's poetry"

e (Free dictionary)

® Basic phonotactic characteristics, such as syllable

structure and complexity, that define a language
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What language would you... \¥,

. .prefer to sing on if you were an opera singer:

Dutch or Italian?

Why?

CCVCCCC  or CV 7
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o Why study rhythm if you are a sociolinguist?
° socially meaningful prosodic ditferences

© languages and dialects come in “rhythm types”

metrical properties & syllable structure

® measurable and perceptually relevant
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For a long time, however...

o Rhythm = isochrony of certain salient

events in speech
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Stress-timed languages

0 Typically English

® main rbythmic unit :foot

® regularities in the patterning of stressed syllables (“head” of the metrical foot)

® unstressed sy]]ables reduced

Mississippi

( )
(x D L)
Mis sis sip pi

Mississippi mud

(

x)

(x ) (x)
x ) &) (x)

Mis sis sip pi

mud
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Syllable-timed languages

0 Typically French
® main rbythmic unit = syllable
° regularities in the patterning (yp “accented”sy]]ab]es that are ]engthened

® NO unstressed syllable-reduction

‘photographique’
( X )
( X . ) ( . x)

pho to gra phique
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* Typically Japanese

® main rh)/thmic unit = mora

® lords ]engthen as the N of morde incredases

e # of morae

rakuda
rakudaga

katanasi
rakudagata katanarasi

katanarasida

rakudagataka

N O o BN =

rakudagatakasi katanarasidake

Mora-timed languages

(in each of the three sets — with ra, ka, and si):

si

sita

sitaku
sitakusu
sitakusuru
sitakusuruka

sitakusurukana

® heavy (bimoraic) vs. light (monomoraic) syllables, with each mora
of roughly equal duration
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® Strict isochrony of stressed-, syllable-, and

mora-timed intervals could never be shown.
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. Reconceptualize “rhythm”!

® What are the perceptua

_ly relevant cues that

are “timed” in certain ty

speech flow 7

gical ways in the

® attention to phonotatics and metrical

properties of the language
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Vocalic vs. consonantal intervals

® Ramus & al. 1999

® More or less “noisy” intervals in speech (V%, C%, AV, AC)

* Infant perception (+/- voiced)

® = measures tap into typical syllable structures

stress-timed

syllable-timed

(-

0,06 -
0,055 -
0,05 -

QS 0,045 -

0,04 -

mora-timed

0,035 -

0,03

F. Ramus et al. / Cognition 73 (1999) 265-292

EN

Fig. 1. Distribution of languages over the (%V, AC) plane. Error bars represent *+1 standard error.

273
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" Frota & Vigario, 2001 (I.)

EP BF
OFERECEU l OFERECEU 1
VI CIVIC VIV

Int. |V| c | V|

O investigador jA me ofereceu dinheiro .
The researcher already to-me gave money.

Brazilian
Portuguese

(4 syll)
more “vocalic”

European
Portuguese

(2 syll)
more

“consonantal’
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Frota & Vigario, 2001 (ll.)

(b)

D %G - Variability of Cint per sentence
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Figure 4. Variability of consonantal interval duration per language. Each data point represents

one sentence from the Rm corpus.

What you see is: standard deviations of %C in the signal per
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Pairwise Variability Index

® [dea: pairwise comparisons of successiveV or C

intervals (Grabe and Low 2002)

® Check: how much vowels and consonants vary with
respect to their durations in the text/sentences
® “Catch” variability in:
dipthongues vs. monophtongues

long vs. short consonant clusters
Vocalic = nPVI

Intervocalic = rPVI
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Vocalic nPVI formula * m= N of vocalic intervals

measured in an utterance

® d = duration of the kth item

m—1

_ Ldk‘dkn - e ABSf - in E 1
nPVI = 100 X [ k2=| I(dk rdai2 ‘ / (m ])], S function in Exce

allows us to take the absolute

value of a number (two
>we take the absolute value of the

. . vertical bars
difference between successive )

interval measures ® 1% step: middle portion of the
- divide it by the mean duration of formula

each pair o )nd step: summing and

—~at the end: differences summed dividing by n-1

up and divided by the N of

differences
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Three steps

® 1. Segment all vocalic and consonantal intervals (liquids that have

formants count as ‘vocalic’)

® NOTE: noise vs. voicing (not C vs. V)

® 2.Run a Praat script to get duration measurements of intervals

(d1,d2, d3...etc.) in each tier

e 3. Record results in an Excel file and use the formula on the

previous slide to calculate nPVI and rPVI values.
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Devoiced /i/ and affricate /d3/

[l 3. TextGrid ilauraitdsparu mjEo
File Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
dl

0.331348 0.319900 (3.126 / s) 0.651248
0.369 [ :

{ [

-0.4522
5000 Hz

2771 Hz} -2~

0Hz
i
1 ds pa Ry ;,y)
-
2 d2 \(lg;:a IC
consonantal
- d

4 disparu -
0.331348 0.319900 | 0.197731 N
0 Visible part 0.848980 seconds 0.848980

Total duration 0.848980 seconds
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Long voiced interval and non-devoiced /i/

[l 5. TextGrid il_aurait_disparu X
File | Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
di
0.003934 0.699623 (1.429 / s) 0.703557
0.27015 ]
.I’ l ‘H ]\ | J | | || ’[ “ [ty | | Il. Al || Illl L Iy 1l ly || || AR,
Tt ” N | " flfi Il‘ “It IR il I |H i
-0.3383|:
5000 Hz|: ‘ LN
: e
A A
M
i
syllables
rait | dis pa &)
vocalic
consonantal
d1 d2 =
: . words
aurait disparu 5)
0.699623 | 0.497168
Visible part 1.200726 seconds 1.200726

Total duration 1.200726 seconds
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3. me | Insert Page Layout Formulas Data Reviev

: J » Arial v 10 |A ' |§ = m— 1
P_aste 73 (B o0 vH::::::; v||& A | = g nPVI = 100 X [ 2 / (m — 1)],
i = k=1 (di + disy) 12 ~
Clip_board [ FO_nt (4 \ﬂu.ygn‘clu
BS - (- FL] =ABS(2*(AS- A6)/(A5+A6)))
A | B C D E——
-~ oYE — g —
1 DURATION VALUES WITH nPVI NORMALIZATION @ ’H et = =
2 | Home | Insert Page Layout Formulas Data Reviev
3 original normalized original normalized original __l :; e o ~|[A NIE = _” '
5 137.96 06063383 151.66 0.724268 37.5{|{BE TN 'L ||| O A | = S *El@
6| 7377 11243137 7102 0.1467806 385 i s . R
7 2632 12609571  82.27 0.5082317  140.5 |— i
E 59.65 09146652 4893 02281369  80.2 B1o6 ol i ~P105/(COUNF(A5162)°1)
2 LOAEE i Bladfes e 004 153 /;6 91[W2!3T011 1062 19 0.8679546  89.27 0.1227065
10 296.16 0.5622148 67.1 0.7101735 79 3—== : % = : s :
17 166.19 05747928 14099 13197651 296 6l|124  146.38 0.0403527 6402 08130707  100.94 15712011

155 14059 0.3083865  151.73 0.3202014  12.12 1.2926758
12) 9199 01238018 2889 0.0654155 8790155 19185 07357313 10884 01866045 5642 07238161
157 88.66 05159643  131.24 0.2156963  120.42 0.5721151
158  150.31 11365225  162.97 0.2538464  66.85 0.4067211
159 4138 06756281 126.26 0.4979721  100.98 0.1657909
160, 836 00396295 7592 0378817  85.52 1.0065038
161, 86.98 0.1021086 1114 09189048  28.26 1.1791446
2 4126 04732655  109.45 0.4425351

66.84 0.1486047  69.79 0.0162024

77.57 01657602  70.93 0.7039423

7174666 9159 0.2381456  147.98 0.3586046
[04569851] 116.35 04310489 21264 0.6432967
75.09 0.1538903  109.14 0.1189147

sum of intervals

@ multiply by 100




Then plot the values (spontaneous speech samples)

Figure 3 —&— NCPV| —8— nRPVI‘

PP S

monolinguals bilinguals
| oul, J'suis né a_AubervnIl_e_rs_ch | ah oui: ft des méres
yes, | was born in Aubervilliers_ch 'oh yes, mother's day* (Mousa,
(Octave) Yasin)

™

(from Fagyal 2010) /
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