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Our scenarios

Turn on the kitchen lights

Ac>on:   ac>vate
Object:   lights
Loca>on: kitchen

Neutral

Intent classification

Automa0c Speech Recogni0on

Emotion recognition
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• Iden%fica%on of interpretable subgroups 
with divergences in performance

• Model comparison from the subgroup 
perspec5ve

• Subgroup-guided acquisi%on for model 
improvement

Outline



Outline
• Identification of interpretable subgroups 

with divergences in performance

• Model comparison from the subgroup 
perspective

• Subgroup-guided acquisition for model 
improvement



How to make an 
interpretable data 

grouping?



Enhance utterance with interpretable metadata

Speaker 
demographics

Speaking and 
recording condi>ons

Task- or dataset 
specific features

gender=female
country=Italian
noise-level=high
speaking rate=fast
…

Metadata



Subgroup identification

• Automa%c iden5fica5on of subgroups via frequent pa;ern mining
• Slicing in the interpretable a9bute space

• Compute subgroup divergence

∆ 𝑆 = 𝑓 𝑆 − 𝑓(𝐷)

all dataset

performance measure

pa:ern, e.g., {age=20-35, gender=female}



Divergent subgroup

By 31.22 less accurate!

More accurate 
than average



Outline
• Identification of interpretable subgroups 

with divergences in performance

• Model comparison from the subgroup 
perspective

• Subgroup-guided acquisition for model 
improvement



Accuracy 91.72% Accuracy 93.17%

Which model to choose?

.. most accurate..?

But on subgroups?



Inter-model performance gap

𝑆 = pa%ern, e.g., {age=20-35, gender=female}

𝑔𝑎𝑝! 𝑆,𝑀", 𝑀# = 𝑓 𝑆,𝑀# − 𝑓(𝑆,𝑀")

Performance on S of model 𝑴𝟐 Performance on S of model 𝑴𝟏



Distribu<on of gain in performance

Benefit for 
63.7% 

of the subgroups 

Drop for 
31.9% 

of the subgroups 



An example

Drop in 
performance

Increase in performance



Outline
• Identification of interpretable subgroups 

with divergences in performance

• Model comparison from the subgroup 
perspective

• Subgroup-guided acquisition for model 
improvement



Step 1. 
Iden6fy the divergent 
pa=erns

Speaking rate=high, gender=male 

Subgroup-guided data acquisi<on

Step 2. 
Acquire data satisfying 
the patterns 

Step 3. 
Speech model re-training 

Training data

Acquired data



Results of subgroup-guided data acquisi<on

We improve overall 
performance!

We improve subgroup 
performance!

Improvement 
compared to acquire 

all the data!



Thanks!

eliana.pastor@polito.it

eliana__pastor

elianap.github.io/

or let’s have a chat! ☀


