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Motorbikes are woven into the fabric of Hanoi's society

However, motorbike might also be main cause of traffic congestion, crashes and pollution in
Hanoi

O 1. Can we predict an individual’s perception of a future transport policye
O 2. What policy implications can we obtain from the data and the modelling?

O 3. What factors are most and least important in explaining individuals’ perceptions?



es travel survey

26,000 sampl

Group Questions (selected)

General info Age, gender, home location, occupation

Living conditions Living duration, property type, status, home ownership, water quality,
open space, noise, school access, market access, hospital access, bank
access, security, leisure access

Household composition and Age, household car ownership, household motorbike ownership, house-

vehicle ownership hold e-bike ownership, household bike ownership

Primary trip Origin, destination, travel purpose, mode choice, the reason for mode
choice, travel time, frequency per day, frequency per week, frequency
per month

Mode choice Frequency usage of a car, motorbike, e-bike, bike, bus; future purchase;
reason not to buy a certain vehicle; distance to public transport; opinion
of of a certain transport mode

Motorbike ban Awareness of the potential motorbike ban, opinion, alternative vehicle:
car, e-bike, bike, taxi, bus, light rail, taxi, walk; reason for vehicle ban:
convenience, cost, parking, other
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Male Female

opinion_ban | disagree ’7 agree opinion_ban | disagree r agree

| | | [THEECE . .

less 18 18 26 26 35 36_55 56_75 more_75 less 18 18 25 26 35 36 55 56_75 more 75
factor(age, level = level_order) factor(age, level = level_order)




gender
B male
female

female

13 11 13 14 16 17 20 more 20
freqpweek

(a) Gender vs frequency of travels with motorbikes

(b) Gender vs mode choice for the primary trip

« There are more males than females in the survey
* Males are using more cars, while females are using more motorbikes
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Number of vehicles

Half of the households has a car now!
Maijority of families are having >2 motorbikes

vehicle
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(a) Reasons for a travel mode to be chosen

(b) Reasons for a travel mode NOT to be chosen

“Convenient” is the main reason why private modes of transport are chosen

Reasons for choosing Buses are “cost” and “other”
Traffic jam is NOT a concern for car users

“Unsafe” is not a concern for motorbike users
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(a) Individual plan for an alternative travel mode (b) The intention to buy a future vehicle

O Distributions of alternative vehicles are relatively equal
O Among the alternative vehicles, "car” is the most popular
O There are around 1/3 of motorbike users who are thinking about buying a car

O Just a small proportion of people who are planning to buy an active tfransport option: ebike or bike
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Data budgeting Model tuning
Selection of - Split data into training - Spatial K-fold

classification and testing cross validation
method - Data cleaning - ANOVA-based
- Data processing grid search

Variable
importance

analysis
- SHAP values

Step 2: Classification analysis



Size of point is represents the total number of respondents from a given location

Hoai burc (662) - @
Hoang Mai (1652) -
ban Phuong (41) -
Ba Binh (2119) -
Cau Giay (2696) -
Péng Pa (2653) -
Tw Liém (2672) -
Tay Ho (716) -
Thanh Xuan (1104) - Total respondents
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Thanh Tri (154) -
Chuwong My (17) -
Pboéng Anh (159) -
Gia Lam (277) -
Phuac Tho (16) -
So6c Son (33) -
Long Bién (2099) -
Thanh Oai (24) -
Thuwong Tin (24)- e
20% 40% 60% 80%
Percentage of agreement in each district

« Geo-spatial cross validation



Bootstrap aggregating or
Bagging is a ensemble
meta-algorithm combining
predictions from multiple-
decision trees througﬁa
majority voting mechanism

Bagging

Models are built sequentially
by minimizing the errors from

influence o

previous models while
mcreasin&(or boosting)
igh-performing

models
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Decision Random

Trees

A graphical
representation of
possible solutions to
a decision based on
certain conditions

W

Forest

trees

Ba%§|ng—based algorithm
ere only a subset of
features are selected at
random to build a forest
or collection of decision
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Gradient Boostin
employs gradien

descent algorithm to

minimize errors in
sequential models
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 Model
performance

Metric Value

Accuracy 0.878
Recall 0.853
Specificity 0.919
PPV 0.945
F-measure 0.897
ROC-AUC 0.953







If one does not use a
car (freq_car_X0 equals
1) then they are less
likely to agree with the
ban.

Higher distances to
public transport are
associated with the
disapproval of the
potential motorbike
ban

motorbike ownership is
not as important

If a person thinks that
cars are their
alternative vehicles
(high tf_alf_veh_car), it
is more likely that they
would approve the
potential motorbike
ban

freq_car_XO
dist_to_pub

tf alt veh car
own_car
aware_ban_yes
homelon
vehic_car
own_bike
fut_veh_no
homelat
aware_ban_donotcare
freqpweek_X4_7
network_dist

tf_alt veh bike

Disagree
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Impact on disagreeing (<0) or agreeing (>0) with the motorbike ban

Continuous variables
Low High

Dummy variables

own bike | 0.190

own_car | 0.361

@
i A more focused look at
< household vehicle ownership
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If an individual is aware
of the ban
(aware_ban_yes equals
1), they are more likely
to accept the ban, and
vice versa. If the person
does not care about
the ban
(aware_ban_donotcare
equals 1), it is likely that
they will reject the ban
Spatial variables such
as home location play
important roles in
individual perceptions
of the ban.
Socio-demographic
aftributes such as age,
gender, and
occupation are not as
important as we
expected
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network_dist
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Median probability of acceptance
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(b) Proportion (%) of people who changed from disagreement

(a) Median probability of acceptance to agreement with the ban

« Scenario 1: How individual probability of acceptance changes as people

become more aware of the motorbike ban
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Scenario 2: Distance to public transport
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Legend More bikes —— More buses —— More cars More motorbikes
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« Scenario 3. Changes in individual mode choices




« Can we predict an individual's perception of a future fransport policy¢
> Yes, with 80% of accuracy
« What policy implications can we obtain from the data and the
modellinge

« What factors are most and least important in explaining individuals'
perceptionse




« The decision of which area fo ban motorbikes can bbe crucial for
transport authorities in Hanoi.

« While residents are still relying on motorbikes, providing more
alternative travel modes may lead to reduction in motorbike
usage.

« Socio-demographic atfributes are not as important as we
expected. Perhaps more travel survey data of a wider population
IS needed in the fufure development of the survey.




Hanoi does have a dependency on motorbikes. However, congestion may be caused
not only by motorbikes but also by cars.

Convenience is the main reason why people in Hanoi chooses private fransport modes
(e.g motorbikes and cars) as their main mode of travel.

To promote active transport and encourage people in Hanoi to use more pedal bikes and
e-bikes, it is necessary to deal with their main concerns of being ‘slow’ and ‘unsafe’.
‘Traffic jams’ are the main concern of people in Hanoi regarding motorbikes and e-bikes
as modes of transport, but surprisingly, traffic jams are not a concern for cars.

Around a third of motorbike users are planning to buy cars in the future, and one fourth of
them plan to buy more motorbikes .

The awareness of the motorbike ban is essential to decide whether an individual would be

more likely to accept or reject if.







