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Mode of travel



Problem Statement
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Increase in Japan’s ageing population

• POPULATION TO SHRINK 1/3RD BY 2050..

• The number of people is predicted to tumble from just over 

127 million in 2015 to 88 million in 2065, dropping further 

to 51 million by 2115.

• From 1950 to 2015, the share of population age 65+ grew 

from just under 5% to over 25%. 

• The population aged 80+ has risen even faster, from 0.4% in 1950 to 7.3% in 2013

(OECD average = 4.1%).

• Japan’s median age was 45.9 years in 2013, compared to a world average of 29 years

and an OECD median age of 38.7 for the same year. Based on current projections, the

Japanese government expects Japan’s population to decrease by 22-23% between

2010 and 2050, with the elderly (65+ years) accounting for 40% of the population.
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Overcrowding of metro

This overcrowded transportation system 

carries 8.7 million riders daily, making 

it the busiest metro in the world.
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1. To investigate the interaction of age of users with respect to mode choice. This attempt 

will help in incorporating comfort and convenience specially for elderly during travel.

2. To understand the mode choice behavior during peak hours (both morning and evening 

timings have been considered).

3. Both MXL and MNL have been used in this case to understand the efficiency of model.
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Identification of Objectives:

• To investigate the interaction of age of users with respect to 

mode choice. This attempt will help in incorporating comfort and 

convenience specially for working class travellers during travel.

• To understand the mode choice behavior during peak hours

(both morning and evening timings have been considered).

• Both MXL and MNL have been used in this case to understand the 

efficiency of model.

Research Flow/ Methodology
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Identification of appropriate variables

Identify the variables / interaction variables for age based and peak 

hour based policy analysis. Identifying appropriate modelling 

technique for better prediction and taste variation. 
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Modelling

• Understanding the results of 

different models and comparing 

the results to find the superior 

model.

• Preparing Prediction Success 

Matrix

• Plotting of elasticities across 

space.
5

Using random parameter model understand the taste variation in 

the study area.
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Reconnaissance:

Understanding the transportation 

of overcrowding in major metro 

areas in Japan. Understanding the 

aging population of Japan and their 

travel behavior, by analyzing 

statistics for descriptors and 

spatial correlation on person 

probe data.



Utility Equations
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Results (Test outputs Comparison)

MXL output

MNL output
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Results (Test outputs Comparison)

MXL improved output

Stats:

1 – LL(B) / LL(0) = 0.39466

1 – LL(B)/ LL(C) = 0.40155
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Aggregate Elasticity



Results (Prediction Success Comparison)
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MNL

MXL



Results
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Inferences:

• Total trips: 1522

• Peak hour trips: 820

• Non peak hour trips: 702

• Morning peak hour: 7AM to 10AM

• Evening peak hour: 5PM to 9PM

Yokohama City
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Spatial Analysis (MXL and MNL Comparison)

MXL MNLBike: Probabilities peak hour MXLBike: Probabilities peak hour

Inferences:
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MNLMXLBus: Probabilities peak hour

Spatial Analysis

Inferences:
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MNLMXLCar: Probabilities peak hour

Spatial Analysis

Inferences:
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MNLMXLTrain: Probabilities peak hour

Spatial Analysis

Inferences:



IIT BOMBAY

SUMMER SCHOOL ON TRAVEL 

BEHAVIOUR MODELLING, 2017
GROUP A

AS(D1)  KB(D2)   NGK(M2)  AJ 

MNLMXLWalk: Probabilities peak hour

Spatial Analysis

Inferences:
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MNLMXLWalk: Elasticities peak hour

Spatial Analysis

Inferences:
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MNLMXLBike: Elasticities peak hour

Spatial Analysis

Inferences:
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MNLMXLBus: Elasticities peak hour

Spatial Analysis

Inferences:
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MNLMXLCar: Elasticities peak hour

Spatial Analysis

Inferences:
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MNLMXLTrain: Elasticities peak hour

Spatial Analysis

Inferences:













Thank You


