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In this study, optimization models using genetic

algorithms (GAs) are proposed to study the
configuration of vowels and tone systems. As in
previous explanatory models that have been
used to study vowel systems, certain criteria,

which are assumed to be the principles
governing the structure of sound systems, are
used to predict optimal vowels and tone systems.
In most of the earlier studies only one criterion

https://www.mitpressjournals.org/
http://www.mitpressjournals.org/
https://mitpress.mit.edu/
https://www.mitpressjournals.org/action/showPublications
https://www.mitpressjournals.org/digital
https://www.mitpressjournals.org/action/showCart?FlowID=1
https://www.mitpressjournals.org/action/showLogin?uri=%2Fdoi%2Fabs%2F10.1162%2F089120103321337412
https://www.mitpressjournals.org/action/showLogin?uri=%2Fdoi%2Fabs%2F10.1162%2F089120103321337412
https://www.mitpressjournals.org/
https://www.mitpressjournals.org/loi/coli
https://www.mitpressjournals.org/loi/coli
https://www.mitpressjournals.org/toc/coli/29/1
http://www.mitpressjournals.org/doi/abs/10.1162/089120103321337421
https://www.mitpressjournals.org/journals/coli/editorial
https://www.mitpressjournals.org/journals/coli/aandi
https://www.mitpressjournals.org/schedule
https://www.mitpressjournals.org/advertising
https://www.mitpressjournals.org/author/Ke%2C+Jinyun
https://www.mitpressjournals.org/author/Ogura%2C+Mieko
https://www.mitpressjournals.org/author/Wang%2C+William+S-Y
https://doi.org/10.1162/089120103321337412
https://www.mitpressjournals.org/doi/abs/10.1162/089120103321337412


2018/11/26 Optimization Models of Sound Systems Using Genetic Algorithms | Computational Linguistics | MIT Press Journals

https://www.mitpressjournals.org/doi/abs/10.1162/089120103321337412#.Vd-x-_9fHmc 2/3

Computational
Linguistics
Computational
Linguistics is

Open Access.
All content is
freely
available in

Author
Resources

Submission

Guidelines  

Publication

Agreement

Author Reprints 

Reader
Resources

Rights and

Permissions 

Most Read 

Most Cited

 
 

Metrics

 

Open Access

More About
Computational
Linguistics

10  Total

citations

1  Recent

citation

1.83  Field Citation

Ratio

n/a  Relative

Citation Ratio

10

has been considered. When two criteria are
considered, they are often combined into one

scalar function. The GA model proposed for the
study of tone systems uses a Pareto ranking
method that is highly applicable for dealing with
optimization problems having multiple criteria.

For optimization of tone systems, perceptual
contrast and markedness complexity are
considered simultaneously. Although the
consistency between the predicted systems and

the observed systems is not as significant as
those obtained for vowel systems, further
investigation along this line is promising.
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