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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

Motivation
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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



What can we do?
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Where to get inspiration?
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ML is actually “close” to DCMs
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DCMs MLv.s.
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One fundamental difference

The data!

8



Optimization of ML - The Basics

GD
(Cauchy, 1847)

SGD
(???, 1940’s)

mbSGD
(???, 1940’s)
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First-order methods



A lot of work!
Adagrad
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First-Order vs Second-Order
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What am I doing? 
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Newton Method

●

●

●
○

13



Trust Region
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Models and datasets
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PandasBiogeme
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Newton Method and Trust Region

16



Introducing Stochasticity
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Is Stochasticity a good thing?
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Adaptive Batch Size (ABS) 
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ABS at work!
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Comparison
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Wrap-up
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Bike Sharing MNL Nested

Basic 15 9 14

Stocha ∞ ∞ ∞

ABS 12.35 13.31 12.31

Bike Sharing MNL Nested

Basic 5 6 7

Stocha ∞ ∞ ∞

ABS 6.14 6.75 7.72
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Future work
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Thank you!
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