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Background Consonant Pairs Under Study
Distinct articulatory events can share a similar acoustic space

Case 1: American English rhotic approximants
«Similarity in acoustics of ‘bunched’ & retroflex /r/ informed by alignment in Confusable Consonant  Perceptual Asymmetry Vocalic Environment
VT shape [1] Pair Favors... Conditioning Asymmetry
Case 2: Perceptual asymmetry among v-less obstruents Bef 1123
« Confusions between voiceless stop pairs (described to the right) show strong [p]-{t] [t] efore [i] [2,3]
bias toward one pair member in restricted phonetic contexts [k]-[p] [p] Before [u] [2, but see 3]
oLittle evidence indicating whether vocalic context conditions [6]-[f] [k]-[p] K] Before [i] [2,3]
asymmetry (though dissertation work suggests not) :
« Like AmEng rhotics, do these productions align in VT shape in the phonetics [k]-[t] [t] s [l vl
contexts conditioning perceptual asymmetry? [0]-[f] [f] None specified [6,7,8]

Research Question
For consonants that show perceptual asymmetry, is acoustic similarity mirrored by similarity in the geometry of the vocal tract?

Hypothesis

Each consonant pair will show the smallest difference along acoustically-relevant articulatory measures in the vocalic context(s) that condition perceptual asymmetry.

Articulatory Measure 1 (AM1)
Absolute difference in length of VT
anterior (red) to C constriction
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Predictions

Consonant Pair Articulatory measures predicted smallest in context of...
[p]-[t] [i]
[k]-[p] [i],[u]
[kl-[p] [i]
[k]-[t] [i]
[0]-[f] No difference expected

Results (pairwise t-tests

computed for vowel context X Smaller before [u] v Smaller before [i] than [u] v Smaller before [i] than [a] (p=0.007) v (?) No difference
painigs) than [i] (p=0.02) (p=0.02) and [a] (p=0.006) and before [u] than [a] (p=0.02) according to context
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v Smaller before [i] than [u] v Smaller before [i] than [a] v Smaller before [i] than [a]
(p=0.02) or [a] (p=0.001) (p<0.0001) and [u] (p=0.02) (p=0.007) and [u] than [a] (p=0.02)
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Discussion Conclusion
AM1 Results «In specific phonetic environments, voiceless obstruents can align along
« Differences in AM1 partially consistent with confusion patterns in stop consonants acoustically-relevant articulatory measures despite differences in the consonant’s

«AM1 appears not to vary according to vocalic context for the dental fricatives;,  constriction location

related perceptual work also suggests confusion rates do not differ according to «Like Am. Eng rhotics [1,13], grossly similar VT shapes can be achieved using
vocalic context different combinations of articulators

«AM1 smallest for /p/-/t/ in context of /u/; perhaps vocalic context conditions «General VT shape may be relevant to consider when investigating confusions
acoustic similarity independent of burst spectral characteristics (e.g., duration,  between productions with different active articulators

amplitude); « Greatest similarity in VT shape for stops in the environment of [i], potentially
AM2 Results consistent with DAC model [14]; coarticulatory resistance may also be
« Differences in AM2 mirror patterns of confusion among stop consonants informative to investigate why consonant confusions show context-dependence
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