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Optimization of DCMs using 
first-order methods



Outline
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Motivation
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DCMs in a nutshell

●

●

●
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Every 
minute of 
the Day
(2013)

Every 
minute of 
the Day
(2017)

Twitter users sent 
456,000 tweets

Instagram users 
shared 46,740 

pictures

Google received over 
3,600,000 search queries

Youtube users 
uploaded 

300 hours of video

Why is a solution required?
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Twitter users sent 
100,000 tweets

Google received over 
2,000,000 search queries

Instagram users 
shared 3,600 

pictures

Youtube users 
uploaded 

48 hours of videoBIG DATA

Ref: Domo + Internet



Solution: Machine Learning

● THE

● Optimization, good practices, efficient, “trendy”

●
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What can we do for DCMs?

⚠ Interpretability
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State-of-the-art
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First-order optimization - the ancestors

GD
(Cauchy, 1847)

SGD
(???, 1940’s)

mbSGD
(???, 1940’s)
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Challenges

●

●

● Avoid getting trapped in a local minima!
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First-Order optimization
Adagrad
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TODO 
AGAIN!



First-Order vs Second-Order

●
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●

●



Optimization of 
Discrete Choice Models
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Motivation

●

●

●
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First-order methods

15

Fail!

Lederrey et al., 2018 - hEART 2018



Second-order methods
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Stochastic Newton Method

● stochastic Hessian

●

●
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Not good enough!

Lederrey et al., 2018 - IEEE ITSC 2018



Problems?

●

●

●
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Adaptive Batch Size (ABS) 

●

●

●
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Results
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Better: 10/12



Next steps

●

Suggestions are welcome!

● Final step:
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Beyond Optimization
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What’s left?

⚠ Interpretability
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ML



DCMs MLv.s.
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What we should not do!

●

●
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What should we do then?

●

●
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Friday, 11:00-12:00



Conclusion
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Conclusion

●

●

●

●

28



How can we help each other?

gael.lederrey@epfl.ch
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Thank you!
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Back up
Slides
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ABS Algorithm
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