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Motivation






Solution: Machine Learning  “J

e ML is THE field dealing with a lot of data!



Third direction

e Mix of Choice Modeling and Machine Learning:



In the literature



Optimization of DCM and ML

Optimization:
Principles and Algorithms

Michel Bierlaire

Companion website: optimizationprinciplesalgorithms. com




Stochastic Iterative Optimization Algorithms

optimize () :
while stop crit == False:

Select a batch of data

L | Gitiveoder:

Compute p k
V2 f(xr)BBGS- —V f (k)

Compute alpha
x k+l = x k + alpha*p k
Check stop crit

return x k+1



Some state-of-the-art algorithms

e st order:
Adagrad (Duchi et al., 2011), AMSGrad (Reddi et al., 2019)

e 1.5th order:
adaQN (Keskar & Berahas, 2016), SGD-QN (Bordes et al., 2009)

e 2nd order:
Stochastic Hessian (Byrd et al., 2011)
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WMA-ABS



window Moving Average - Adaptive Batch Size
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WMA-ABS: the algorithm

ALEOGmE Window Maving Aerage - Adaptive Batch Size (WMA-ABS)

while stop crit == False:
1. Compute the WMA using previous function values — Window (10)

Select a batch of data
2. Compute the improvement using previous averages

3. CheckifUnddrinmsholgrid alpha ~ Threshold (1%)
4. If yeE, upddte Tountek Otherwiss) Fesst cbunter.

5. Checklit-countertfinishedr -t > Count (10r 2)
6. If yegupdgipthepgteh size > Factor (2)

rTeturn x_k+1



Results



Case Study

® 5 different models

Name Type #Parameters Data set #Observations
MNL-SM MNL 4 Swissmetro 6’768
Nested-SM Nested 5 Swissmetro 6’768
LogReg-BS Logistic Regression 12 Bike Sharing 16637
small MNL-CLT MNL 100 London Passenger Mode Choice 27°478
MNL-CLT MNL 100 London Passenger Mode Choice 54’766

e 4 different IOAs:

GD, BFGS, Newton Method, Trust Region
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Iterative Optimization Algorithms
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Stochastic Newton Method
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Improvements using WMA-ABS
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ReSUItS Of WMA'ABS (The more interesting ones!)
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Results of WMA-ABS - Summary

e Stochastic IOA + WMA-ABS < standard I0A: 15/16

e |Improvements:
GD: 2-10%
BFGS: 10-20%
NM: 0-25%
TR: 20-54%

e bigger/complex the model => better improvements!
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Parameter study

e Optimized parameters different from suggested
parameters (expect for Count) ...

e Often suggesting higher threshold and higher factor.

e Suggested parameters seem good though!
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Conclusion



Conclusion

e WMA-ABS works with many stochastic IOAs

e Bigger improvements on complex models (up to 55%)

e No need to optimize the hyper parameters
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Future work

e Write a paper (in progress...)

e Works on a heuristic to choose between stochastic and
standard IOAs

e Implement the WMA-ABS + IOAs in 3-Biogeme!
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https://knowyourmeme.com/memes/
improvise-adapt-overcome

‘Make a step. Adapt Optimize!
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Backup slides
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Effects of the parameters (2/2)
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