
Stochastic optimization with 
adaptive batch size 

Discrete choice models 
as a case study
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Outline
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Motivation
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DCMs in a nutshell

●

●

●
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Solution: Machine Learning

● THE

● Optimization, good practices, efficient, “trendy”

●
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Third direction

●

Choice Learning

●
Ortelli et al., 2019

●
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In the literature
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Optimization of DCM and ML 

●

●

● A lot!
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Stochastic Iterative Optimization Algorithms

optimize():

while stop_crit == False:

Select a batch of data

Compute p_k

Compute alpha

x_k+1 = x_k + alpha*p_k

Check stop_crit

return x_k+1
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1st order:2nd order:1.5th order:

BFGS



Some state-of-the-art algorithms

●
Duchi et al., 2011 Reddi et al., 2019

●
Keskar & Berahas, 2016 Bordes et al., 2009

●
Byrd et al., 2011

●
Balles et al., 2016; Devarakonda et al. 2017
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WMA-ABS
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Window Moving Average - Adaptive Batch Size 

●

●
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WMA-ABS: the algorithm
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1. Compute the WMA using previous function values

2. Compute the improvement using previous averages

3. Check if under threshold

4. If yes, update counter. Otherwise, reset counter.

5. Check if counter finished

6. If yes, update the batch size

Window (10)

Threshold (1%)

Count (1 or 2)

Factor (2)

optimize_IOA():

while stop_crit == False:

Select a batch of data

Compute p_k and alpha

x_k+1 = x_k + alpha*p_k

Check stop_crit

USE WMA-ABS

return x_k+1



Results
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Case Study

●

●

GD, BFGS, Newton Method, Trust Region
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Iterative Optimization Algorithms
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MNL-SM



Stochastic Newton Method
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Lederrey et al., 2018 - IEEE ITSC 2018

MNL-SM



Improvements using WMA-ABS
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MNL-SM



Results of WMA-ABS (The more interesting ones!) 
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MNL-SM



Results of WMA-ABS - Summary

● < 15/16

●

TR: 20-54%

●
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Parameter study

●

●

●
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Conclusion
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Conclusion

●

● up to 55%

●
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Future work

●

●

●
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Thank you!

25Make a step. Adapt. Optimize!

https://knowyourmeme.com/memes/
improvise-adapt-overcome
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Backup slides
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Effects of the parameters (1/2)
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Effects of the parameters (2/2)
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