
MOTIVATION

We consider the problem of supporting the diagnosis of 

bipolar disorder (BD) state through the analysis of acoustic 

data from phone calls. Some progress has been made in 

the treatment of BD over the past decade; nevertheless, 

the diagnosis and monitoring of this disorder remains 

challenging. This is probably due to the still limited 

understanding of the nature of the disease and, 

consequently, the difficulty in predicting relapses. One 

issue that has received attention recently is a fundamental 

one: the classification of BD episodes [5]

• The needs for explaining relations between attributes, 

symptoms, and states 

• The needs for explaining high-level acoustic attributes 

of speech

METHODOLOGY

LINGUISTIC SUMMARIES
• Fuzzy linguistic summaries (LSs) are statements in 

natural language that describe numerical datasets[6]

• LSs have been confirmed as human-consistent 

information granules with applications in various domains.

• The main purpose of summarization is usually to improve 

comprehension of large datasets

RESULTS
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CONCLUSIONS

BLACKBOX MODELS RESULTS

SHAP RESULTS

LINGUISTIC SUMMARIES RESULTS

• Grouping of low-level attributes into high-level information granules using linguistic summarization

improves the over all explain ability of the model results.

• Experimental evaluations confirmed that fuzzy linguistic summarization complements global model 

explanations derived from the popular SHAP tool.

• Furthermore, the results demonstrate that improves understanding of model outputs by appropriate 

incorporation of the domain knowledge.

• The introduction of specialist knowledge in the form of middle-layer labels does not affect performance in 

terms of prediction accuracy (it remains at a comparable level); however, the inclusion of this knowledge 

improves the understanding of the model outputs.

LINGUISTIC SUMMARIES EVALUATION

Evaluation of the quality of the group of LS sentences in terms of explanation quality and causability based on the System Causability Scale (SCS) 

questionnaire(the mean SCS score is computed as the sum of the avarage values of the 10 questions divided by 50) and Grice's maxims with Likert 

scale ratings (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)

DO BIPOLAR 

PATIENTS SPEAK 

LOUDER WHEN IN 

DEPRESSIVE 

STATE?


