
Modeling Mode Choice Sensitivities: Analyzing 

the Influence of Transport Attributes on 

Ridership Using Multinomial Logit Model

Muhammad Umer Karimi

Muntaha Shahzad

Sardar Muhammad Abubakar

Emaan Ishaq



OBJECTIVES

➢To Estimate Parameters using MNL Models based on Data

Analysis.

➢To Understand How Sensitive each Mode is to Changes in its

OwnAttributes.

➢To Analyze How Changes in One Attribute of Public Transport

Influence the Selection of Different Modes Based on Elasticities.
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METHODOLOGY
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DATA PREPROCESSING



MODE CHOICE ANALYSIS (SHIBUYA)
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Others

Subway 8.23 %

Bike 5.78 %

Freight Car 0.28 %

Taxi 0.26 %

Motorcycle 0.13 %

Tram 1.06 %

Shared Bike   0.02 %

Monorail 0.04 %



MODE CHOICE ANALYSIS (OJIMA) 
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FEATURE ENGINEERING



COMPOSITE ATTRIBUTES AND NON-LINEAR INTERACTIONS
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➢The speed attributes provide a better

reflection of the efficiency of each mode

by accounting for both distance and time

in a non-linear way, enhancing the

model's explanatory power.

➢ The log transformation addresses how

small changes in lower values have a

larger impact on choice.

➢The square root transformation captures

a more balanced relationship between

distance and fare, mitigating the

influence of extreme values.
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DATA ANALYSIS USING MULTINOMIAL 

LOGIT MODEL AND RANDOM FOREST 

ALGORITHM



9

DATA ANALYSIS USING MNL
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MODEL ANALYSIS RESULTS



SHIBUYA MNL MODEL 4d: FINAL RESULTS
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OJIMA MNL MODEL 1d: FINAL RESULTS
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DISCUSSIONS



DISCUSSIONS (SHIBUYA)

➢ The MNL model appears to fit the data well, as indicated by the rho-square and

adjusted rho-square (0.44) values, both of which suggest the model captures a

substantial proportion of the variability in choices.

➢ Many T-statistics are significant, suggesting that the model fit is good overall,

and some individual parameters strongly influence the choice behavior
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DISCUSSIONS (OJIMA)

➢ The Rho-square value, which is 0.4288, indicates that the model explains about

42.88% of the variation in the data. This is a decent fit for MNL model, as values

between 0.2 and 0.4 are typically considered reasonable for choice models.

➢ Many of the T-statistic values suggests high significance, that the coefficients for most

variables have a strong or reliable effect on the choice outcome in the model.
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POLICY IMPLICATIONS



SHIBUYA MNL MODEL 4d
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➢A 1% increase in attributes

results in mentioned %age

decrease in the likelihood of

choosing the train, bus or car,

Indicating negative

relationship.

Sensitivity of the Modes to their own attributes 
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Sensitivity of the Modes to their own attributes 

OJIMA MNL MODEL 1d

➢A 1% increase in attributes

results in mentioned %age

decrease in the likelihood of

choosing the train, bus or

car, Indicating negative

relationship.
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MNL MODELS

Analysis of  How Changes in One Attribute Influence the Selection of Different Modes - Train
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Analysis of  How Changes in One Attribute Influence the Selection of Different Modes - Bus

MNL MODELS
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Analysis of  How Changes in One Attribute Influence the Selection of Different Modes 

Policy Simulation using Elasticities:

➢ If we decrease the Train Fare by 20%, the likelihood of increase in ridership will be:

➢ For Shibuya: 8.856%

➢ For Ojima: 23.06 %

➢ Conversely by decreasing Train Fare by 20%, the likelihood for decrease in ridership of:

➢ Bus: 0.972 % Shibuya, 5.98 % Ojima

➢ Car: 1.718 % Shibuya, 2.24 % Ojima

➢Walk: 6.164 Shibuya, 14.86 % Ojima

POLICY IMPLICATION OF MNL MODELS




