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Activity space
•

•

•

Activity space study allows to determine to which degree the activity space of
individuals are influenced. Activity space modelling can be used to identify the
mobility effects on an area.
Definition: Areas or places that an individual has already visited during a period
of time
Measurement: Directional Distribution (Standard Deviational Ellipse)
The Standard Deviational Ellipse
tool creates a new Output Feature
Class containing elliptical
polygons. The attribute values for
these ellipse polygons include X
and Y coordinates for the mean
center, two standard distances
(long and short axes), and the
orientation of the ellipse.
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Literature review on activity space study
•

Hagerstrand (1970): A person’s space-time prism shapes his potentional
activity space

•

Dijst (1999) : Four determinants are proposed to explain an individual’s activity
space: distance between the bases of the activity space, available time interval,
travel time ratio and the speed of travel (transport modes)

•

Schönfelder and Axhausen (2003): the size of a person’s activity space is
mainly determined by the overall number of unique locations visited by an
individual
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Conceptual framework to explain the size of a person’s activity space

•

Geographical: density of build environment, distance between a
person’s residential location and his workplace, degree of urbanization
and amenities in the neighbourhood

•

Socio-demographic: a person’s lifecycle stage, gender, household
income and marital status, presence of children

•

Modal usage: built environment is related to a person’s mode choice.
Mode choice is related also to its trip destination.

•

Attitudinal and cognitive: spatial knowledge about activity locations
(spatial cognition space) (Schönfelder, 2001). Attitudinal preference
influences a person’s location choices of activity (Ory and Mokhtarian
2009).

S
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· Distance between a household
location and a city center
· Distance between a household
location and a workplace
· Distance to the nearest station of
public transport
· Population density at residence
location
· Unobserved city-specific factor, etc.

Geographical
· Modal usage
· Car ownership
· Season ticket
ownership,etc.

Mode use

A person’s actural
activity space

·
·
·
·

Sociodemographic

Attitudinal and
cognitive

· Attitudes towards car and towards
public transport
· Spatial cognition and knowledge,
etc.

Age
Gender
Marital status
Number of
children
· Flexible Work
hours
· Education level
· Household
income, etc.
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Preliminary analysis by multiple regression model
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Structural equation modelling approach (1)

•

Modelling the interrelationship between these variables and their influences on
the activity space of individuals

•

The SEM is composed of a system of equations which represent the
relationships between endogenous and exogenous variables

•

The general SEM comprises of two components (Kaplan, 2001):
1) a path model which captures the casual relationships of endogenous and
exogenous variables
2) a measurement model which links latent variables with a set of observable
measurements (Baumgartner and Homburg,1996)

η  Bη  Γξ  ζ

(1)

Structural model which expresses
the hypothesized relationships

y  Λy η  ε

(2)

x  Λ xξ  δ

(3)

Measurement models which tie the
latent variables to observable
indicators
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Structural equation modelling approach (2)
•

The estimation of the SEM model is based on minimization of the differences
between the observed and estimated variance-covariance matrices.

•

A most commonly used estimation method is the Maximum Likelihood (ML)
method

•

This method requires a multivariate normal distribution of the endogenous
variables
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Data collection and geocoding of activity addresses

•

Data : Employees of three EU Institutions : European Investment Bank
and Court of Justice of the European Union (Luxembourg) and the
Council of Europe (Strasbourg)

•

After data cleaning, the obtained samples are 299 and 114 persons for
Luxembourg and Strasbourg, respectively.

•

The survey was conducted during November-December 2012

•

The survey collected the geographical information at a level of street or
quarter about an individual’s residence, workplace and visiting places
of activities in the month before the date of the survey

•

74.5% and 55.3% of the reported non-work activity addresses with a resolution
at address/quarter/street levels for the samples in Luxembourg and Strasbourg,
respectively

•

Measurement of a person’s activity space: standard deviational ellipse
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ACROSS mobility survey

-Mobility surveys results for the three
European Institutions in Strasbourg and
Luxembourg
Mobility survey in:
-Geographical location : home, work & daily
activities locations
-Sociological position: age, gender,
household composition, grade
-Personal attitudes : attitudes towards
transport modes & cities of work
Results:
-Council of Europe (Strasbourg, 145 samples)
-European Investment Bank (Luxembourg, 131
samples)
-Court of Justice of the European Union
(Luxembourg, 239 samples)
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Descriptive statistics
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3 Models
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3 Models
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3 Models
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SEM model estimation and model fit statistics

•

The SEM model is estimated by the SAS CALIS procedure

•

The model estimation process is guided by a two-step estimation
procedure (Kline, 2005)

•

First step: identifying an acceptable measurement model based on a
conceptual relationship

•

Second step: improving the acceptable model at the first step by fitting
some alternative models with different structures and association
assumptions

•

Our endogenous variable (size of a person’s activity space) indicates a
moderate non-normality. After a log-transformation, it follows a normal
distribution.

•

Model fit statistics:
are needed.

χ 2 statistic is not robust. Several model-fit statistics
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3 Models
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Model fit statistics and the criteria for goodness-of-fit
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Estimation results (1)
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Estimation results (2)

21

Estimation results (3)

•

Coefficients in the measurement model as well as those in the path model are
explained as regression coefficients on its dependent variable

•

A square multiple correlation (R2) represents the percentage of variance
explained by a predictor (covariate)

•

For socio-demographic measurements (F1), couple and number of children in
the household are two main determinants of the socio-demographic latent
variable (F1)

•

For the latent variable of build environment (F2), home-work distance and
population density are two main determinants

•

For the latent variable of modal usage (F3), car ownership is the main
determinant
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Conclusion and future extensions
•

The SEM approach provides a flexible framework to investigate direct and
indirect effects of the covariates on the activity space of individuals

•

The results suggest that build environment related to home-work distance and
population density of household location is most relevant determinants of the
size of the activity space when a person’s workplace is controlled.

•

The socio-demographic characteristics have relatively low effects on the size of
activity space

•

Possible directions for future analysis include the incorporation of :

-Measurements related to the modal usage of a person’s activity space and/or a
relevant accessibility measurement.
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