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Problem setting
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Phonotactics: constraints on sound sequences

Existing English words Possible English words

back

nick blick? --> ✅ 

black bnick? --> ❌
... ...

--> mostly learned bottom-up from [foʊnimz] (phonemes)

Cf. Chomsky & Halle (1968), Bailey & Hahn (2001), Hayes  & Wilson (2008), ... 4
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Iterative querying procedure 

🕮

π
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Policies: Basic
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Train

[kætəpʌlt] ✔
[blɛndɚ] ✔
[nʊrəl] ✔



Policies: Basic
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Train

✘

[srubəl]?

[bnɪk]?

[poɪkʃ]?

Uniform

[kætəpʌlt] ✔
[blɛndɚ] ✔
[nʊrəl] ✔



Policies: Basic
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Train

✘

[srubəl]?

[bnɪk]?

[poɪkʃ]?
[kætəpʌlt] ✔
[blɛndɚ] ✔
[nʊrəl] ✔

Uniform, Label Entropy



Policies: Basic
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Train

✘

[srubəl]?

[bnɪk]?

[poɪkʃ]?
[kætəpʌlt] ✔
[blɛndɚ] ✔
[nʊrəl] ✔

Uniform, Label Entropy, Expected Info Gain



Policies: Hybrid
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Train

[srubəl]?

[bnɪk]?

[poɪkʃ]?
[kætəpʌlt] ✔
[blɛndɚ] ✔
[nʊrəl] ✔

Uniform, Label Entropy, Expected Info Gain

Choosing Basic Policies:

 History: empirical information gains
Model: expected information gains
Hybrid: history (train) and model (EIG)



Data: Vowel harmony 
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/i/ --> [+high, -low, +ATR]

Individual vowels:

Classes of vowels:

[+high] --> /i, ɪ/

[+ATR] --> /i, e/

ATR = Advanced Tongue Root

[+low] --> /a/

...



ATR Harmony and Procedurally-Generated Languages
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Languagei ~ prior(hyperparameters)

Traini ~ Σ*(Languagei)

Testi ~ Σ*(Languagei)

*V[αATR]C0V[-αATR]= no adjacent ATR-mismatches 

[teki], [kɪpɛ] -->       ✅ [tekɪ], [kipɛ] --> ❌
[katipi], [pɛkɪka]  --> ✅
[pɪpake], [pɛkati]  --> ✅

Train ~ Σ*(*V[αATR]C0V[-αATR])

Test ~ Σ*(*V[αATR]C0V[-αATR])

ATR Harmony uses 16 parameters ● 16 parameters sampled per language
● Distribution of word lengths matched

i = 1...10

*V[αATR]C0V[-αATR]

Languagei

https://emojipedia.org/check-mark-button
https://emojipedia.org/cross-mark
https://emojipedia.org/check-mark-button
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Coping with hyperparameters: three analyses
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Procedurally-generated 
languages

Hyperparameters (w/ 
cross-validation)

In-domain

Results for 
Procedurally-generated 

languages

Procedurally-generated 
languages

Hyperparameters 
(greedy)

Out-of-domain

Results for 
ATR-Harmony language

ATR-Harmony 
language

Hyperparameters 
(greedy)

Upper-bound

Results for 
ATR-Harmony language



In-domain Analysis
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Out-of-domain Analysis
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Upper-bound Analysis
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Summary

17

**

Questions?

In-domain

Contact: cbreiss@usc.edu; alexisro@mit.edu 
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Hybrid Policies
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