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Background

Analysis of transportation systems has
adopted more ideas from the activity
paradigm

We now recognize that travel is a
derived demand from participating in
activities

AcTivity analysis is based on extended
forms of travel surveys



Background

Activity / Travel diaries are typically 1 or 2-
days long in the time dimension

How constant are activities¢ How much
variabillity in behaviour is there over
extended periods of fime?

With newer data collection exercises, It now
becomes possible to study activity
behaviour over longer periods of time
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Objectives:

Do we have any concept of how well the
surveyed day represents the respondents’
usual routinee

Is a surveyed Monday just like any other
Mondaye Is it just like any other Weekday?

Determine if a 1-day sample is
representative of arespondent’s typical
travel behaviour for that daye For any
weekdaye
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Blelfe

® 230 respondents

® 99 householc

® 6 weeks per respondent
® 36761 Episodes

® 8462 person-days




Methodology

Challenge

How do we quantify between-day similarities in observed
behaviour?

Potential Solution: Multi-level models is a natural way of
finding similarities between days. This would require
iInformation about days.

Solution
ldentify “similar” observations and check for correlation
Model behaviour as a function of personal characteristics
Model the residual correlation
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ethodology

® The contiguity matrix as an exploratory and analytical tool

® W(ij)=1 if observation i and j are related

1. Person —If observation i and j are the same respondent

2. PersonDay - If observation i and j are the same respondent and same
day of week

3.  PersonWeek - If observation i and | are the same respondent and

same week

| are the same respondent and

observation i

PersonWeekday —
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What does the W matrix look
Ikee




What does the W matrix look
Ikee




Exploration

It W maftrix is row-standardized, ie: every row
sums to 1, then Wy is a vector of
neighbourhood averages around each
observation

The observed values, y, can be plofted
against Wy and examined for correlation

Anselin Moran Scatterplot

Let Y be daily distance travelled — A
summary measure of personal mobility



v vs Wy using the PersonDay
Maltrix




Moran Scatterplot with Least
Square Fit




Moran's | Coefficients for
Raw Data
~ correlated variance YWY,

total variance Y.Y,
Person 0.25
PersonDay ORCH)
PersonWeek 0.26
PersonWeekday 0.19
PersonWeekend 0.0/

Day on Day correlations stronger than Type of Day correlations
- a Monday IS a Monday more than just a weekday

A weekend observation is almost uncorrelated to other weekend
observations
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@ Daily Distance Travelled
> Summary measure of overall mobility
® Demographic
Frauenfeld or Seerucken
Age
Gender
Partner
Employment Status

odel Variables
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® Activity/Transportation Behaviour
> Work-Hours
> Motor Vehicles At Home
> Average Daily Trips: Mode Choice
- Public Transport

- Motorized Individudadl
- Non-Motorized

> Average Daily Trips: Purpose

odel Variables
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ariables

® Walkabillity of residence

> Within a 10 minute walk of:
- kindergarten
- doctor’s office
- bank
- bus stop
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QLS Regression Model




Residuals —
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Residual Autocorrelation

_correlated variance  &'We

total variance g'e

Person 0.10
PersonDay 0.22
PersonWeek 0.12
PersonWeekday 0.09
PersonWeekend 0.04

Moran’s | coefficients suggest there is an unobserved correlation
structure between observations



(Spaftial) Model Opftions

(Spatial) Error Model

Implies that we are missing information
on observations that are somehow related
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Future Work

Decomposition of the correlation coefficients into
LISA statistics to explore the factors that cause some
people to have more consistent activity patterns
compared to others

Are some people typically atypical?

Extend the analysis fo ofther summary measures such
as coded DAP’s or durations of different activity types

Convert findings into an improved understanding of
behavioural patterns. Would be nice to know how
many days are necessary fo capture “weekday’”, a
‘weekend day’”’, a “Tuesday” efc



Questions?




