
MEASURING NEGATIVE SYMPTOMS USING COMPUTERIZED VOCAL ANALYSIS REQUIRES MACHINE LEARNING 

AND LARGE FEATURE SETS

INTRODUCTION

• Vocal analysis is an attractive way of “digitally 

phenotyping” negative symptoms. [1]

• Prior studies (k = 14), using small feature sets, 

have failed to extend this endeavor beyond 

proof of concept. [2]

We sought to: 

1. Evaluate whether clinically-rated blunted vocal 

affect (BA) and alogia could be accurately 

modelled using machine learning of a large, 

comprehensive set of acoustic vocal features

2. Evaluate the key vocal features relevant to 

predicting clinical ratings, in effect, opening 

the “black box”. 
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METHODS

Q: Can negative symptoms be measured using 

computerized vocal analysis? 

• N = 121 adult outpatients with chronic serious 

mental illnesses. [3, 4]

• K = 2496 recordings: involving 90 second 

speech from a “Picture” task or an 

autobiographical memory task

• 135 vocal features using the CANS [5] & 

GeMAPS [6] systems. 

• We employed LASSO regression to categorize 

patients based on the absence/ presence of 

clinically-rated BA and alogia (SANS; [7]). 

• 10-folds cross-validation procedures were used 

for model development/evaluation, and stability 

selection was used to identify key model 

features.  

• Social Functioning (Social Functioning Scale) 

[8] and Cognition (RBANS) [9] were measured.
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Other Results

Do the models vary as a function of 

demographics? Predicted scores of alogia 

differed between men and women. Otherwise, 

age, gender and ethnicity were unrelated to model 

scores.

Do the models vary as a function of 

diagnosis? Predicted scores of blunted affect 

differed between mania and depression groups at 

a medium ES. Otherwise. No.

Do the models vary as a function of speaking 

task? Yes. Accuracy is higher for the Picture 

versus Autobiographical. Key features differ in 

these models.  

Do the predicted scores from the model 

correlate with social & cognitive functioning? 

Yes. Blunted affect and alogia correlate with 

Social Functioning (r’s = -0.28, -0.31; p’s < 0.05) 

and cognition (r’s = -0.29, -0.03; p < 0.05, ns) 

A: Yes

ALOGIA & 
BLUNTED AFFECT

2ND Formant

Q: Which vocal features are critical for modelling 

clinical ratings? 

A: Key features do not overlap much with the 

definition of alogia/blunted affect

BUT, ABSENT ARE FEATURES RELATED TO:
“Intonation”,  “Emphasis”, “Number of words/utterances”

Key Features in the definition of Alogia/Blunted Affect

BLUNTED AFFECT
MFCC

Harmonics

ALOGIA
SD of pauses

CONCLUSIONS

Negative symptoms can be accuracy modelled 

using a large feature set. 

Negative symptoms, measured using the model, 

are associated with cognitive and social 

functioning deficits. 

The key features identified in the model are 

insufficient alone for predicting clinical ratings, and 

do not overlap heavily with operational definitions 

of blunted affect/alogia.

Questions raised: What is the “Ground Truth” for 

modelling negative symptoms, clinician ratings, or 

operational definitions? 
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