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Need for framework?

Systematic review:

ML methodologies for mode-choice 
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Motivation: Classification techniques
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Overview: Technical issues

1. Treating choice prediction as deterministic

2. Using trip-wise sampling with hierarchical data

3. Not optimising model hyper-parameters



Overview

1. For each issue
a. Explanation
b. Implementation in literature
c. Proposed solution

2. Dataset and methodology

3. Results



1. Deterministic prediction



1. Deterministic prediction

84% (53 studies) use only
deterministic metrics



1. Deterministic prediction

84% (53 studies) use only
deterministic metrics

100x less cyclists predicted using 
deterministic classification



1. Deterministic prediction

84% (53 studies) use only
deterministic metrics

Solution: use stochastic metrics
(Log likelihood)



1. Deterministic prediction
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2. Hierarchical data

Train
Test
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2. Hierarchical data

56% (35 studies) use hierarchical data
All use trip-wise sampling



2. Hierarchical data

56% (35 studies) use hierarchical data
All use trip-wise sampling

1 day trip diary – 10 fold CV – 68% 
repeated trips with same mode



2. Hierarchical data

56% (35 studies) use hierarchical data
All use trip-wise sampling

Solution: household-wise sampling



2. Hierarchical data

Train

Test



3. Optimising hyper-parameters



3. Optimising hyper-parameters

40% (20/49 studies) perform no 
hyperparameter optimisation



3. Optimising hyper-parameters

1/49 studies implement sequential 
optimisation

Grid search performs worse than 
random search



3. Optimising hyper-parameters

1/49 studies implement sequential 
optimisation

Solution: use Bayesian optimisation



3. Optimising hyper-parameters



Dataset

Trip details

£
Cost Model

Historical 
trip data

Journey planner 
service



Dataset



Methodology

3 years
2012/13-2013/14 train
2014/15 test

10 fold CV to estimate performance 
on train



Methodology



Results – estimate performance

Cross entropy loss
(Lower is better)



Results – estimate performance



Methodology

Optimise model using 10-fold CV on 
train

Using trip-wise and household-wise 
sampling



Results – test optimised model



Results – estimate performance
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