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Acoust

Fur questions
Breathy phonation Background Background Breathy consonant release
" H1-H2 is the difference in amplitude of first two harmonics CPP is a measure of periodicity How is [bar] ‘outside’ distinguished from [bhar] ‘burden’ acoustically?
:;:;tmg:cl'r"‘::‘:ZE:C‘TSK:E'"&?\{ESGK*SF'HQ vocal folds spread further Acoustic correlate of open quotient (0Q) (H&C99, HSKCSO01, HPGG9Y5, Breathy Vs have lower CPP (less periodicity) cross-linguistically Prediction: timing of cues will distinguish the two (see fig. below)
! : F95, F97, SH95, H97) Chong, Fuzhou, (H)mong, Mon, 3 Zapotec Igs., Tamang, !X6d, (E06)
" " N Breathy vowels have higher H1-H2 cross-linguistically Non-low vowels
Open glottis Voiced Closed glottis X806 (B82); Jalapa Mazatec, Chong (BO1); Chanthaburi Khmer Current findings Is breathiness marked with the same cues despite effects of V quality?
. (WJ02); Chong, Fuzhou, Green Mong, White Hmong, 3 Zapotec Igs., Overall CPP does not distinguish breathy vs. modal
Voiceless ” Breathy Lax Modal Tense Creaky ? X80, (E06); Tsonga (L&A-B85), Wa (W02) However, there is a difference at the midpoint of the vowel Variant productions
CPP dips to a local minimum halfway through breathy Vs Gujarati breathy Vs are variably pronounced [V]~[VAV]~[V] (D67)
Current findings CPP remains high in modal Vs Continuum of production types seen in current data (see fig. below)
Breathy phonation in Guiarati Breathy vowels showed a higher H1-H2 than modals Breathy Vs are less periodic than modal Vs in the 5t ninth Is the distribution of these productions predictable?
Gujarati vowels contrast breathy vs. modal (F-167): B=2.88dB, s.e.=1.01, t=2.85, p<0.01 B=3.31, s.e.=0.67, t=-5.83, p<0.01 Are the same cues significant across production type?
: . Supports that breathy Vs have a more open glottis than modals Waveform at the midpoint of a breathy V has more irregular cycles
. v \ < Si rt: i data showing th li f H1-H2 in Gujarati
Modal [bar] ‘twelve’ vs. breathy [bar] ‘outside upports previous data showing the salience o in Gujarati H1-H2 across all timeslices (Spkr 7)
Breathy aspiration is also contrastive on consonants [bhar] ‘burden’ . H1-H2 CPP in 5th ninth 20
One of the few Igs. to contrast breathy voice on both Cs and Vs 35
15 e 15 [al-type
How can breathy and modal vowels be distinguishe; 10 25 ~bar
Acoustic studies of Gujarati breathy vowels: : & 20 O Modal ‘ R % .
Larger open quotient (H1-H2: F-167, B82) B R 8 Breathy 5] ¥ o
Sharply falling spectral tilt (H1-A1, H1-A2, H1-A3: F-J67) EY 5 &* —
Lower intensity (RMS energy: F-J67) s 0 0
Perception studies show that Gujarati speakers: 3 N 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 102 3 4 5 6 7 \9
Are more sensitive to H1-H2 than Mandarin, English, or Tha Speaker Speaker -5
speakers (KGK10) W Timeslice
Use only H1-H2 when categorizing synthesized (B82, KK90) and H1-H2 across all timeslices (Spkr 7)
foreign Vs (E06) Acoustic results: H1-A3 EGG results: Closing quotient (CQ
20
But what'’s going on at the source? ‘Schematic of £GG signal taken from
A N N N Background Background et aune pluniv-aie ) [aha]-type
No previous electroglottographic (EGG) study of Gujarati mgmmeasure of spectral tilt (S&HSS, H97) Glottal cycle = opening phas_e + clo_smg phase “;gmu/v&daga foolkhin . 15 —
Breathy Vs differ in their H1-A3 value cross-linguistically (L:Q = %lgportlon of cycle in c'°_ff'|“9 phase T 0 pran
a - h ower CQ = more open = more airflow El
Research questions Higher H1-A3 in Mon, 3 Zapotec Igs. (E06); Chong (DCOQ)I A e -
d Lower H1-A3 in Chong, Wh.Hmong, Gr.Mong, Tamang, !X65 (E06) Breathy has lower CQ in SADV Zapotec (E04) 7 5 band
1. What acoustic cues distinguish breathy vs. modal vowels? Current findings Current findings Opea 0
Expg;ted: Hl-rlz, H1-A3, RMS energy Breathy vowels showed higher H1-A3 than modals Breathy vowels had lower CQ than modals f 1 2 3 4 5 6 7 8 9
Additional cues? $=4.01, s.e.=1.21, t=-3.32, p<0.01 B=0.06, s.e.=0.02, t=-2.93, p<0.01 Closing Opening Timeslice
Suggests wider glottis, more airflow in breathy C€Q = Closed /

2. What EGG cues distinguish breathy vs. modal vowels? (Closed + Open)

First EGG study of Gujarati H1-A3
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GI'OLIped b\/ preceding C t‘/pE: voiced StOp, voiceless, or sonorant - . Kuang 1] (2010). *An acoustic and electroglottographic study of phonation contrast in Yi". Poster at ASA 159.
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