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eTable. Count of the Top 10 Most Important Variables Broken Down by Model Outcome, Utterance Type and Acoustic Variable Type

Total | Energy | Fundamental | Formants | Utterance | Voicing | Fricatives | Signal
Frequency Quality
CBCL
Total Problem Behavior (>63) - long 10 3 1 1 2 1 1 1
Total Problem Behavior (>63) - short 10 1 0 3 0 1 0 5
Externalizing Problem Behavior (>63) - long 10 3 3 1 1 1 1 0
Externalizing Problem Behavior (>63) - short 10 2 0 3 0 1 0 4
Internalizing Problem Behavior (>63) - long 10 3 1 3 0 1 1 1
Internalizing Problem Behavior (>63) - short 10 1 1 4 0 0 0 4
Bayley-IlI
Language Composite (<85) - long 10 6 1 0 2 0 0 1
Language Composite (<85) - short 10 3 2 3 0 0 0 2
Cognitive Composite (<85) - long 10 5 2 2 0 0 0 1
Cognitive Composite (<85) - short 10 3 3 1 0 0 0 3
Motor Composite (<85) - long 10 3 3 1 1 1 1 0
Motor Composite (<85) - short 10 3 0 3 0 0 0 4
M-CHAT
Positive Autism Screen - long 10 5 1 1 1 0 1
Positive Autism Screen - short 10 3 0 4 1 1 0 1
Total 140 44 18 30 8 8 4 28
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CBCL Total Problem Behaviors

Long utterance model

Average count of unvoiced frames -
Average formant (F2) maximum -
Average energy (2.5-5.0kHz) minimum -

Average energy (0.0-0.5kHz) minimum -

Average lime elapsed between utterances _
(ms)

Signal quality for hyper pitch standard _
deviation

Average count of fricative voiced _
segments

Average energy (2.5-5.0kHz) standard _
deviation

Average pitch average -

Average utterance length (ms) -

0.000 0.001 0.002 0.003
Average importance estimate

Short utterance model

Average formant (F2) standard deviation -

Average formant (F2) average -

Signal quality for formant (F2) _
standard deviation

Average energy (0.5-1.0kHz) minimum -

Signal quality for energy (5.0-10kHz) _
standard deviation

Average formant (F1) standard deviation -

Signal quality for hyper pitch average _
confidence

Signal quality for formant (F1) minimum -
Signal quality for pitch minimum -

Average count of voiced frames -

0000 0001 0002 0003 000
Average importance estimate

CBCL Externalizing Problem Behaviors

Long utterance model

Average count of unvoiced frames -
Average utterance length (ms) -
Average energy (0.0-0.5kHz) minimum -

Average formant (F2) maximum -

Average count of fricative voiced _
segments

Average pitch minimum -
Average pitch average -

Average energy (2.5-5.0kHz) minimum -

Average hyper pitch average confidence -

Average energy (0.0-0.5kHz) standard _
deviation

0.000 0.002 0.004 0.008

Average importance estimate

Short utterance model

Average energy (0.5-1.0kHz) minimum -

Average formant (F2) average -

Signal quality for energy (5.0-10kHz) _
standard deviation

Average formant (F2) standard deviation -
Signal quality for pitch minimum -

Average formant (F1) standard deviation -

Average energy (0.0-0.5kHz) standard _
deviation

Signal quality for formant (F2) _
standard deviation

Signal quality for hyper pitch average _
confidence

Average count of voiced frames -

0000 0001 0002 0003 0004 0.00¢
Average importance estimate

CBCL Internalizing Problem Behaviors

Long utterance model

Average energy (0.0-0.5kHz) minimum -
Average count of unvoiced frames -
Average formant (F1) standard deviation -

Average pitch average amplitude -

Average count of fricative voiced _
segments

Signal quality for hyper pitch standard _
deviation

Average formant (F2) maximum -
Average energy (2 5-5 0kHz) minimum -
Average formant (F2) standard deviation -

Average energy (5.0-10kHz) maximum -

0.0000 0.0005 0.0010 0.001¢

Average importance estimate

Short utterance model

Signal quality for formant (F2) _
standard deviation

Average energy (0.5-1.0kHz) minimum -
Average formant (F2) average -

Signal quality for hyper pitch average _
confidence

Signal quality for energy (5.0-10kHz) _
standard deviation

Signal quality for pitch minimum -
Average formant (F1) standard deviation -
Average formant (F1) maximum -

Average pitch average amplitude -

Average formant (F2) standard deviation -

0.000 0.001 0.002 0.003
Average importance estimate

eFigure 1. Feature Importance Estimates From Models Predicting CBCL Composite Scores Using Cry

Acoustic Characteristics (Only the Top 10 Features are Shown)
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Bayley Ill Language Composite

Long utterance model

Average energy (0.0-0.5kHz) minimum -
Average energy (1.0-2.5kHz) standard _
deviation

Average energy (2.5-5.0kHz) standard _
deviation

Average energy (5.0-10kHz) standard _
deviation

Average lime elapsed between utterances _
(ms)

Average energy (0.0-0.5kHz) standard _
deviation

Average energy (0.5-1.0kHz) minimum -

Signal quality for hyper pitch standard _
deviation

Average pitch standard deviation -

Average utterance length (ms) -

Short utterance model

Average formant (F1) standard deviation -

Average formant (F2) standard deviation -

Signal quality for energy (5.0-10kHz) _
standard deviation

Average pitch average -

Average energy (5.0-10kHz) standard _
deviation

Average energy (0.0-0.5kHz) standard _
deviation

Signal quality for hyper pitch average _
confidence

Average formant (F2) average -
Average energy (0.5-1.0kHz) minimum -

Average pitch average amplitude -

0.0000 00005 0.0010 0.0015 0.0020
Average importance estimate
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Bayley Il Cognitive Composite

Long utterance model

Average energy (5.0-10kHz) maximum -
Average formant (F2) maximum -
Average pitch minimum -

Average energy (0.0-0.5kHz) minimum -

Average formant (F2) standard deviation -

Signal quality for hyper pitch standard _
deviation

Average energy (0.0-0.5kHz) standard _
deviation

Average energy (2 5-5 0kHz) minimum -

Average energy (5.0-10kHz) standard _
deviation

Average hyper pitch average confidence -

0.000 0.001 0.002 0.003 0.004

Average importance estimate

Short utterance model

Average pitch average amplitude -

Average energy (0.0-0.5kHz) standard _
deviation

Average formant (F2) average -

Signal quality for energy (5.0-10kHz) _
standard deviation

Average hyper pitch average confidence -

Average energy (0.5-10kHz) standard _
deviation

Signal quality for pitch minimum -

Average energy (2.5-5.0kHz) minimum -

Signal quality for hyper pitch average _
confidence

Average pitch standard deviation -

0000 0.001 0002 0003 0004
Average importance estimate

Bayley Il Motor Composite

Long utterance model

Average time elapsed between utterances _
{ms)

Average formant (F2) maximum -

Average pitch minimum -

Average pitch standard deviation -

Average energy (0.5-1.0kHz) standard _
deviation

Average count of fricative voiced _
segments

Average pitch average -

Average energy (0.0-0.5kHz) minimum -
Average count of unvoiced frames -
Average energy (0.5-1.0kHz) minimum -

0.000 0.001 0.002 0.003

Average importance estimate

Short utterance model

Average energy (2.5-5.0kHz) minimum -

Average energy (0.5-10kHz) standard _
deviation

Average energy (0.0-0.5kHz) standard _
deviation

Signal quality for hyper pitch average _
confidence

Average formant (F2) average -

Average formant (F2) standard deviation -

Signal quality for energy (5.0-10kHz) _
standard deviation

Average formant (F1) standard deviation -
Signal quality for hyper pitch minimum -

Signal quality for formant (F2) maximum -

0.000 0.001 0.002 0.003
Average importance estimate

eFigure 2. Feature Importance Estimates From Models Predicting Bayley-111 Composite Scores Using

Cry Acoustic Characteristics (Only the Top 10 Features are Shown)
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Autism Screener

Long utterance model

Average energy (0.0-0.5kHz) minimum -

Count of utterances -

Average energy (2.5-5.0kHz) standard _
deviation

Average count of unvoiced frames -
Average energy (5.0-10kHz) maximum -
Average pitch average -

Average formant (F2) maximum -

Average energy (0.5-1.0kHz) minimum -
Signal quality for hyper pitch standard _
deviation

Average energy (5.0-10kHz) standard _
deviation

0.000 0.002 0.004 0.006

Average importance estimate

Short utterance model

Average energy (0.5-10kHz) standard _
deviation

Average energy (0.0-0.5kHz) maximum -

Average formant (F2) standard deviation -

Average energy (0.0-0.5kHz) standard _
deviation

Average formant (F1) maximum -
Average formant (F1) standard deviation -
Count of utterances -

Signal quality for formant (F2) maximum -
Average formant (F2) average -

Average count of voiced frames -

0.000 0.001 0.002 0.003
Average importance estimate

eFigure 3. Feature Importance Estimates From Models Predicting MCHAT Positive Autism Screen

Using Cry Acoustic Characteristics (Only the Top 10 Features are Shown)
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