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A new approach to calculating allophonic balance and functional load

CONCLUSIONS

Problems with other methods

• Massive variability of stimuli across studies

• Hinders comparison of results (Bent et al. 2007)

• Allophonic balance ignored by tools to calculate 
functional load (Hall et al. 2021)

Advantages of our method

• Semi-automated

• Cross-linguistic use

• Facilitates replication and comparison of results 
across studies

Positional context counts of English part of IWSLT’14 corpus (normalized counts)

Stop using The Rainbow passage!
Ask me why.

Applying to English

• Used 188K-sentence IWSLT’14 corpus (Cettolo et al. 

2014)

• E.g., in 1σ, #_V:

o /z/ is extremely uncommon

o /ð/ is very common

� Very frequent in function words, 2nd least 
frequent in content words (Gurevich & Kim 2022)

� The z/ð contrast: low functional load

� If neutralized would not greatly interfere with 
communication

o /t/ and /d/ are both fairly common

� The t/d contrast: higher functional load

Benchmarking of a text:

• The Rainbow Passage (Fairbanks 1960)

o 35.84% allophonic coverage (Gurevich & Kim 

2022)

o 86.34% allophonic balance

• This passage is not representative of English 
speech

o Limits clinical and research usefulness of the 
passages

• Recommended alternative: FITI phrases (Gurevich 

& Kim 2023)
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BACKGROUND

• Purpose: New method to measure

o Allophonic balance

o Functional load

• Relevant to speech perception and intelligibility

Measuring Functional load

• Consequences of loss of lexical distinction:

o Greater with higher functional load contrast

• With respect to allophones:

o Positional distribution (allophonic coverage)

o Frequency thereof (allophonic balance)

Sound structure constrained by contrast

• Typologically, overly similar contrasts are avoided

• When alveolar stops are spirantized (Gurevich 2011)

o [ɖ] � [ɽ] (always)

o but [d] � [ɾ] only when no /r/, else � [ð]

• Rare occurrence of oppositions between similar 
phonemes

o Basque laminal /s/̻: apical /s/̺

• Allophonic balance may predict the functional 
consequences

• Clinical implications for evaluation of intelligibility 
(Gurevich & Kim 2023)

METHOD

• Defined a series of specific universal contexts for 
phones

o By adjacency to C, V, or # (word boundary)

o By word length & stress status (1σ, >1σ́, >1σ̆)

Automatic Processing

• Transcribe using CharsiuG2P (Zhu et al. 2022)

• Syllabify it (our own algorithm)

• Count occurrences of each phone in each context

• Normalize the counts

• Output in table

• source code: 
https://github.com/MaxatTezekbayev/allophonic_balance

Application

• Can use a large corpus to represent a language

• Can compare individual texts to corpus results

o For benchmarking


