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� Bohte et al. (2008) provide a thorough review of recent publications on the relationship between the built
environment  and travel behavior, and the role self-selection plays in the decision mechanism. The review
addresses the results and methodologies of the numerous studies in great detail, so we will not undertake
such a study here.
� Some studies focus on the participation in one activity, and prove the importance of proximity.  Zhang
(2005) performs a study for green space recreation in Guangzhou, China. Proximity of a green space site is
the most important determinant to visit a site. Maat and De Vries (2006) add that only high-quality, big-sized
green space sites are able to break this pattern. As soon as reputation effects do not  count  anymore a
potential user of green spaces will settle for the green space in the proximity of his residence. 
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��Studies who enlarge the set  of activities to analyze activity trade-offs usually focus on different  types of
activities.  For  example, Maat  and Arentze (2003) project  the substation patterns of daily and non-daily
shopping to time spent at work and school. Lu and Pas (1999) also perform such a study, checking for the
influence of socio-demographic variables.
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� Frequently, studies relating the built  environment  to travel behaviour  add socio-demographic variables as
control variables to the model. Recent examples of such studies are Cao et al. (2007) and Kemperman and
Timmermans (2008).
� Some recent  and not-so-recent  studies that  use population and employment density as indicators of the
built environment are Bhat et al. (2009), Crane and Crepeau (1998), Boarnet and Sarmiento (1998), Naess
(2006), Newman and Kenworthy (1989), and Fillion and McSpurren (2007). Ewing and Cervero (2001) find
employment density to be a more significant predictor for the built environment than population density.
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� Murdock (2006) and Von Haefen and Phaneuf (2008) provide a methodology to analyze such site-specific
differences in quality. The methodology is attractive since site-specific data is not  required to observe the
influence of heterogeneity in activity sites. 
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��A large stream of literature discusses residential self-selection and its effects on travel behavior. Recent
additions are Cao et  al. (2007), Chatman (2005), and Pinjari  et  al. (2009), with mixed results. Chatman
(2005) argues self-selection issues can be ignored as the difference in attitude to activities and travel
preferences is small, and housing markets do not allow residents to freely choose a location according to its
preferences. Cao et al. (2007) and Pinjari et  al. (2009) however  conclude residential self-selection effects
play a role in travel behavior. According to Vance and Hedel (2007), the exclusion for  a control of self-
selection would lead to an underestimation of the built environment variables. We lack the data to control for
these issues, yet we can distill some hints of residential self-selection.



�������������&'�����
�������
�����������
�	���
���
�
�
��	����
�	�
���
������������	������	�

�	����������
��
����	
������������
����������
���
����������
��
������������������
�����
��

��
��
� ����������	� ��������� �	��
�� �	�
����	
�������������	�
���
���� � /�
��	���� � 	� ��
�

	����	�����������	�
���
��	�
��	
��	�������������
����	�
����������
���
�����	���
���������	

��
����
��������������
����	�����
������������
�������
��������������	���
�����
���	�
���
����


���������
�����
�������������������	��������
������	��������
��������
������������
�
�������

���
	��	�
�����
���������
�����
����������������	�
���
����������- �������
	��	�
��	���	����	�


���
���������
�����
��������������
����
���
���������
����������������
������������
�
�������

��	����/�
��	�����
��������������������������
���
����
	������
�����
���
�������
	�
������
��

������������	���
���
��	����
	��	�
�������
�>
	��	��������	���	����
	��	�
�������
�*������

�����������
��
������������������	����
��������	����������������	����
	��	�
���������
��������

����
	�
���	
����
�	�������
������
	��	�
�������������������>
	��	��������- ����
����	

��

��������	������������
�
��������
����
��	�
����	
�����
���	�
���
��	
�	����������	�������	�����

��������������	�
���
����������
���
�������	���
����������
�����
�����
���������
���
��������
��

����������	������������
���	����
���	�
����	
�����	
������	�����
�����	�����

+�������
�������
�����
�������
�����������
��
���
�����
����	���	
�������
������������
���

	����
����	���	�����������
���6��
����	����("##8)�������	���	��������������������	������
����	�

�����
���������*�	
�	��("##E)����������
�������
	���������	������
��	�����
��������	����
�	

�����������������
	���������	�
���
�������������������
���
��
�����
	�����
�������
�����
��������

����������
���
��
�	����	����
��	�
���
��������� �%��!��������	�
���
���� �	��%	����("##,)

�	����
�����	������	
�����������
����
�����
	����	����������������
�	���
���������	��
����

����������
����
��	���������	������!���
	��������
���B��
����
�����	����	������������
���

����������
���������
������
��
�	�������
���
�
�
����	��
���������
������������	�
���
������
�

	��������
	����
���������

������������
��	�
��	��	������
����
��	����������	��	�
���
����
������
���
��
���������	
�����

������
������	
���
���������
����
������������
�����
��
�
�	
�
����	

�����������
���
��������
��

����������������	���
�	�����������
���������
���
��������	�
���
�����	�
���
����������������
��

��������������
�������������
�
����	
��������	��������
�	
�������
���������
�����
������������

�	�����	�
���
��������������������������
������������
�!���������
�����������	�
����	
����

����	����
��
	�����
��	�
���
�����������
���
�	���������
��������!���������
�����������	�

�����
��H
E
� >��
����	
������������
�������������	

��������
������������
��
����
��������
�

�����	
��� �����
	�������� ������� ������ 	�
���
�� ��� 
��� 	����	�
� 	�
���
�� ��� 
��� �����

8 An endogeneity issue might be at stake here. From one side, density serves as an attraction force for some
activities (especially for bars, restaurants, and cultural activities), which implies areas with high densities are
for example abundant in typical central-city activities. In this case, demand structures the supply of an activity.
However, consumers try to fit all potential destinations in their set of individual constraints, and thus supply
could also structure demand. It is difficult to separate these effects, but to show leisure activity trade-offs we
can neglect the possible two-way direction for now. 
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	�We are unable to detect self-selection effects with this database, and thus do not hypothesize a relationship
on residential self-selection and activity choice. However, we will shortly deliberate on the possibilities of our
parameter estimates present for the residential self-selection hypothesis.
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 Train (2003) provides a terrific general overview of discrete choice methodology, while Hensher  et  al.
(2005) and Scott  Long and Freese (2001) extensively discuss  how to implement  these models  into
statistical software packages such as NLOGIT or Stata.
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= + ε = α + β + ε' '
ij ij ij ij ij ijU V z x (5)
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( ) ( )
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�� See for  example Limtanakool  et  al. (2006), Golob (2000), and Ye et al. (2007). Trip chaining influences
mode choice, and changes activity participation decisions. If an individual is able to participate in two activities
for which the activity sites are close to each other, he or she is more likely to undertake such a trip rather
than when the two activity sites are not close to each other. The chaining of trips in this case saves costs and
time, as the distance to travel decreases. Although such trip chaining issues are also relevant  for  our
research question, we lack data to investigate such effects. The precise location of all activity sites would
have to be available.
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�� Trip and time costs are frequently used in studies explaining travel behavior. Some noteworthy examples
are Bockstael et al. (1987), Feather and Shaw (1999), and Englin and Cameron (1996). We exclude them
here, because of the endogeneity of these variables with the trip itself. Trip costs (think of the price of
gasoline you use to get  to a leisure site) are the result  of a choice to undertake a leisure trip to one site,
instead of a determinant predicting the choice for a leisure activity. The interplay of the household situation
and the available amount of income determines whether a leisure site is a viable option for the respondent.
The same reasoning holds for time costs: travel cost methodology uses the Becker framework to claim that
spending time in one activity automatically implies less time can be spent  on another  activity, and the
individual thus gives up some amount of income to undertake a leisure activity. Yet, such a trade-off implies
that the individual is able to influence its work schedule with great flexibility, which is usually not the case, at
least  not in a very short-term time-space. Another  reason to delete time and trip costs from the model is
data restrictions. The database collects leisure activity choices, but  does not  register  the precise site at
which the activity takes place. Thus, we cannot  analyze site choice out  of a group of feasible activity sites,
which renders the importance of trip and time costs unimportant. 
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���Although the method was initially developed for  ordinary least squares regression, it is quite common for
studies applying non-linear  models to use the variance inflation factor  and the condition index to detect
multicollinearity in the set  of explanatory variables. Here, the variance inflation factor  for  the density and
design indicator  do not  exceed the critical value of  2.5, while the condition index for  the entire set  of
explanatory variables is within limits. Thus, the official tests for  multicollinearity do not  provide relevant
information concerning the loss in significance and coefficient sign change of the design variable.
���Of course, there are multiple ways to interpret these linkages. The first option is that the linkage between
density and design indeed exists, and that  the ease of getting to a location depends on the density of
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population in the vicinity of the residence. This would automatically imply that  the measures for  the built
environment indicators are valid. However, if the measures for  design and density are not valid, then these
linkages result  from specification errors. The option that  the introduction of several micro-level attributes
would prove the importance of the design of the built environment then still persists. So a safe conclusion for
now is  that  this  measure of  design of  the built  environment  does not  add explanatory power  to the
differences in choices individuals make.
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���We have also tested interactions on the design indicator  and the other two built  environment indicators,
but no substantial differences in the estimates appear. The interaction terms between design and very high-
dense and high-dense neighbourhoods are significantly different to zero according to the Wald test, but the
original design indicator  remains insignificant. We stick to our conclusion that this measure of the design of
the close environment is too much interrelated with the other two built environment indicators.
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����arrowing down the set of activities and relating the location of a low-dense neighbourhood to the nearest
high-dense neighbourhood would allow us to study the effects of 'attraction poles'. Obviously, the current
diversity indicator  draws a circle as large as the distance threshold around the postal code area, and it
matters whether  the low-dense neighbourhood only has one high-dense neighbourhood in the vicinity, or
several. Although supply is probably not very diverse when only one high-dense neighbourhood is close, we
might find some differences in participation in comparison to low-dense neighbourhoods with no high-dense
neighbourhood in the close proximity.
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17 To what extent the rate of diversity is allowed to augment until satiation starts to play a role is unclear. We
believe that  at  some point  the (diversity in) supply becomes so high that  it  is not  able to attract  enough
potential participants anymore. Yet, the possibility set of all activities matters in this extent, since individuals
do not only trade-off the relevant options within the set of one activity, but within the set of all activities.
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