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1. Phonetic Similarity

e Purpose: A metric for measuring phonetic similarity,
based on several types of phonetic data collected for a
range of consonants and vowels.

e Subjects: 4 phonetically-trained English speakers

e Stimuli: 60 crosslinguistically-frequent consonants and
vowels produced by all four speakers (bold). 74 less
frequent sounds produced by one each. Nine repetitions
across three contexts (3 x a__a, 3 X i_i,3 X u__u)
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Figure 1: Consonants and vowels recorded for similarity project

2. dound Pattern Frequency in P-base

e Content: P-base is a database of 11,817 phonologically ac-
tive classes involved in synchronic sound patterns in gram-
mars of 628 varieties of 549 languages (Mielke 2008, Mielke

and Kaplan in prep)

e P-base 2.0 is an ongoing reorganization and expansion of
P-base with web-based interface with 6700 sound patterns
coded for domain of application, morphological restrictions,
optionality, etc..

e Sample of 2249 I-O mappings summarized in Figs. 2-3.

it Acoustic and Articulatory
in Sound Patterns

Phonetic similarity measures (Mielke 2011)

e Oral and nasal airflow

e Electroglottography used to measure vocal fold contact
area and larynx height

e MFCCs 4 Dynamic Time Warping + Principal Compo-
nent Analysis used to measure acoustic distance

e Ultrasound and face video + PCA used to represent vocal
tract shape:
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Figure 4: Sample entry, conversion to graph of I-O mappings
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Figure 2: All segmental changes: Nodes/edges represent segments/changes found in more than 1% of languages. Edge labels are the rate of occurrence among languages with the Input sound (rate of change in

opposite direction in parentheses). Edge style reflects rate (bold: > .08, dotted: < .05).
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Figure 5: Scatterplot matrix for all acoustic and articulatory dimensions, with regression

lines.
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3. Dimensions for
Sound Patterns

e Objective: Look at relation-
ships between acoustic and ar-
ticulatory dimensions in ob-
served sound patterns

e Methods: Examined 626
Input-Output mappings ob-
served in sound patterns in
94 languages, a sample from
P-Base, with changes along
acoustic and articulatory di-
mensions recorded for each
change.

e Results: Figure 5 shows cor-
relations between phonetic di-
IMensions.

e Observed more patterns in-
volving a change of more than
one standard deviation in one
acoustic dimension and many
articulatory dimensions than
vice versa (12:1).

e Change in each acoustic di-
mension is associated with
change in different sets of ar-
ticulatory dimensions. Table
1 shows articulatory correlates
of changes involving a single
acoustic dimension (as a per-
centage of the total number
of patterns involving that di-
mension )

ACT AC2 AC3 AC4

Height | n/a|90% | 0% 10%

VFCA | n/a 39% 39% 22%

Oral | n/a 20% | 0% 80%

Nasal | n/a|89% 11% | 0%

US1 | n/a 21% 57%  21%

US2 | n/a| 31% 31% | 38%

US3 | n/a 18% 64% 18%

US4 | n/a 26% 47% 26%

Table 1: Coocurrence of acoustic and
articulatory dimensions.
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