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Numerical results

• Ubuntu 20.04 LTS
• 3.8 GHz 12 core AMD Ryzen
• 32 GB of RAM

https://github.com/JoseAngelMartinB/gklr

GKLR Python package



LPMC

NTS

• Single day travel diary data from 2012 to 2015.
• 81,096 surveys with 31 variables.
• After pre-processing, 20 variables selected.

• ML focused dataset:
• Data from a Dutch transport survey from 2010 to 2012.
• Environmental data.

• 230,608 surveys with 16 variables.

4% 55% 24% 17%

35% 44% 3% 18%



KLR estimation problem

Spatial complexity to store the Gram matrix
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Nyström method

-* = #*%*

# ≈ #+,- ⋅ #-,-. ⋅ #+,-/ ,    with 0 ≪ +

Complexity )(+ ⋅ 0)

-* = #+,- ⋅ #-,-. ⋅ #+,-/ ⋅ %



Nyström method
Random strategy
Nyström KLR

K-means strategy
K-means Nyström KLR

Divide-and-conquer ridge-leverage strategy
DAC ridge-leverage Nyström KLR

Recursive ridge-leverage strategy
RLS-Nyström KLR
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Experiment 1: Comparison Nyström KLR methods
NTS



Experiment 2: Comparison Nyström KLR and ML



Memory usage

LPMC

22 GB
NTS

194 GB
4 = 500 4 = 1000



LPMC NTS

4 = 500 4 = 1000
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Memory usage
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Conclusions

Nyström KLR

Allow to apply KLR
to large datasets

It also reduces the 
number of variables to 

be estimated
K-means Nyström 

KLR

Future work

KLR results highly 
depends on its 

hyperparameters

Investigate the KLR 
estimation process
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Supplementary material
For the curious minds !



SYNTHETIC DATASETS

REAL DATASETS

Logit !! = 1.0 Linear Probit !! = 1.0 Linear
Logit !! = 2.0 Linear Probit !! = 2.0 Linear
Logit !! = 0.5 Linear Probit !! = 0.5 Linear
Logit !! = 1.0 CD Probit !! = 1.0 CD
Logit !! = 2.0 CD Probit !! = 2.0 CD
Logit !! = 0.5 CD Probit !! = 0.5 CD

Optima NTS LPMC
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Hyperparameters tuning of ML models



Hyperparameters space of ML models
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GD:
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Comparison optimisation techniques
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MNL model considered for the experiments
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Results for the LPMC dataset


