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Abstract: It has been widely argued that residential self-selection stems from two sources: attitudes and socio-demographic
traits. This argument would be true if decisions were made with respect to only residential choice and travel behavior. Be-
cause they are just a part of people’s life choice, the influence of life choice on self-selection cannot be ignored. In this con-
text, a life-oriented approach becomes relevant, where residential and travel decisions are interdependent not only with each
other, but also with other life domains as a part of general life decisions. This paper conceptually argued and empirically
confirmed the necessity of developing a life-oriented approach to reexamine residential self-selection issues. I proposed that
life choices should be treated as an additional source of the self-selection, and dynamic interdependences between residential
choice, travel behavior, and other life choices should be properly modeled. From a policy perspective, the life-oriented ap-
proach suggests that successful transport and land use policies should be designed together with policies in other significantly
relevant sectors (e.g., health and environment) and such cross-sectoral policies could better contribute to the improvement of
people’s quality of life.
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1 Introduction

It has been widely argued that residential self-selection refers to “the tendency of people to choose loca-
tions based on their travel abilities, needs and preferences” (Litman, 2005) and it results from two
sources: attitudes and socio-demographic traits (Mokhtarian and Cao, 2008; Van Wee, 2009; Cao et al.,
2009). Self-selection has a direct effect and an indirect effect on travel behavior via the residential choice
(Van Wee, 2009). This argument may be true if decisions were made with respect to only residential and
travel behavior. Because they are only a part of people’s decisions on life choices, it may be worth recon-
sidering ways of analyzing the residential self-selection issue from the perspective of life choices. The de-
cision on the residential choice and travel behavior should be called a “local decision” and that on the life
choice a “global decision” (Figure 1). In other words, this discussion raises an issue of how to set deci-
sion-making boundaries. When a longer time is concerned, residential and travel behavior may have a
two-way relationship.
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People’s life choices are closely linked with their quality of life (QOL) (World Database of Happiness
(http://www]1.eur.nl/fsw/happiness/); Zhang and Xiong, 2013; Xiong and Zhang, 2014). QOL has been
investigated regarding various life domains, such as residence (Heal and Chadsey-Rusch, 1985; Werner,
2011), neighborhood (Honold et al., 2012; Delmelle et al., 2013), health (De Hollander and Staatsen,
2003; Sturm and Cohen, 2004), education (Frisvold and Golberstein, 2011; Winters, 2011), work
(Huang and Sverke, 2007; Tefft, 2012), family life (Greenhaus et al., 2003; Huang and Sverke, 2007),
leisure and recreation (Leung and Lee, 2005; Lin et al., 2013), finance (Kaplan et al., 2008), and travel
behavior (Abou-Zeid et al., 2012; Cao, 2013; Delmelle et al., 2013). Different life choices are usually
decided over different time scales under the influence of limited time and monetary constraints as well as
the various needs of households and their members. As a result, changes in one of life choices may influ-
ence other choices. Targeting the global decision of life choice, I have proposed a life-oriented approach
(Zhang, 2010, 2012; Zhang et al., 2011, 2012b) to support cross-sectoral urban policy decisions. This
approach argues that decisions on various life domains are interdependent. With respect to residential
and travel behavior, the life-oriented approach argues that residential and travel decisions are interde-
pendent not only with each other but also with other life domains. Therefore, the currently identified
two sources may not be true causal factors of the self-selection, but rather may act as a surrogate for a set
of life choice factors that do affect residential and travel behavior. From a practical perspective, the life-
oriented approach argues that different governmental sectors should collaborate with each other to im-
prove people’s QOL. Successful land use and transport policies should be decided together with policies
in other significantly relevant sectors (e.g., health and environment). The above arguments suggest that
the life-oriented approach is not only behaviorally oriented but also policy oriented.

To date, criticisms of unsuccessful cross-sectoral policies have been directed at the lack of better insti-
tutional governance (e.g., Stead, 2008; Cole et al., 2010). However, I argue that the lack of transdiscipli-
nary approaches is more serious. The life-oriented approach is in line with such considerations and is
expected to be useful in the analysis of self-selection.

The main purpose of this paper is to provide evidence of the necessity of revisiting residential self-
selection issues from the perspective of life choice orientation, i.e., the life-oriented approach.

In the reminder of this paper, the life-oriented approach will be introduced in Section 2. Section 3
discusses the residential self-selection issue from the life choice perspective. In Section 4, evidence of be-
havioral interdependences based on two life choice surveys will be given. Challenges of the life-oriented
approach in the analysis of residential self-selection will be discussed, and a new analysis framework will



Revisiting residential self-selection issues: A life-oriented approach 31

be proposed in Section 5. Finally, this study will be concluded by summarizing main arguments and fu-
ture research issues in Section 6.

2 Life-oriented approach

I originally proposed the life-oriented approach for a transdisciplinary research project about the devel-
opment of cross-sectoral urban planning and management methodologies’. The life-oriented approach
argues that people’s decisions on various life domains are not independent of each other and that an un-
erstanding of lite choices should not be constraine e boundary of any single discipline. It shou
derstanding of life ch hould not b trained by the boundary of any single discipline. It should
e developed as a common decision support method for various public policies. In the case of transpor
be developed d t method f bl 1 In th ft t
policy, it reasons that travel results from various life decisions and therefore any understanding of travel
ehavior is secondary to a fundamental understanding of life choice decisions. From the behavior view-
beh dary to a fund tal understanding of life choice d F the beh
point, the ignorance and inability of understanding travel behavior from the life choice perspective may
ead to a biased estimation of travel demand and behavioral changes, and from the transport policy view-
lead to a biased estimat f travel d d and beh | chang d from the t t policy
point, the ignorance and inability may lead to a failure of consensus building. In the case of urban policy,
the relevance and importance of the life-oriented approach is more obvious because the urban policy
needs to reflect people’s various life aspects into the policy decision-making process simultaneously.

2.1 Currentsituations

Surveys with more general behavior content are required to support the practice of the life-oriented
approach. Taking Japan as an example, the first travel diary survey was implemented in the Hiroshima
metropolitan area in 1967. Since then, similar surveys have been done in various cities. The national
time use survey (called the Survey on Time Use and Leisure Activities, a legalized survey) has been con-
ducted every five years since 1976. In the field of urban planning, a legalized Urban Planning Basic Sur-
vey in Japan has been done every five years in each city. However, these surveys totally ignored individu-
als’ actual situations of life choices and behavior. In the next two subsections, I introduce two life-
oriented surveys.

2.1.1 A cross-sectional survey for the life-oriented approach
I pioneered a web-based life choice survey about nine major life domains and QOL evaluation in No-
vember 2010 (Zhang et al., 2011). Survey contents for different life domains are shown below.
1. Residence: location, duration, price, types, living area, distance to daily facilities, etc.
2. Family budgets: income and expenditure
3. Health: health condition, experience of accidents and illness, sleeping time, frequency and du-
ration of physical exercises, and distance to places of physical exercise, etc.
4. Neighborhood: communication frequency, participation in community activities, etc.
5. Education and learning: academic degree, learning frequency and time, distance and major
travel modes to different types of learning facilities, etc.
6. Job: location, commuting mode, job type, working days and hours per day, paid holidays in
contract and number of holidays actually taken, working duration, etc.
7. Family life: in-home and out-of-home time use with family on weekdays and weekends, com-
munication frequency with relatives, care giving, etc.
8. Leisure and recreation: discretionary time, activity time, frequency, distance to place, major
travel mode, tourism (frequency, travel party, expenditure), Internet usage, etc.

2 For details, refer to http://home.hiroshima-u.ac.jp/hitel/citi_qol_jp.html
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9. Travel behavior: driving license, ownership of different types of vehicles), major daily travel
mode and the travel behavior with respect to each life domain (see above), etc.

In the above survey, travel behavior is not specified as a separate domain, but as a cross-domain be-
havior. The life-oriented approach argues that travel demand is derived from life decisions, as opposed to
activity participation in activity-based approaches.

2.1.2 A life history survey for the life-oriented approach
The above survey captures life choices at a single time point. However, the relationship between residen-
tial and travel behavior may not be invariant over time, especially over the life course. Thus, I further
conducted a web-based life history survey in November 2010 (Zhang et al., 2013) to investigate the fol-
lowing biographies. Here, biography is defined as a series of mobilities in each life domain over the life
course, while mobility indicates a change occurring in each domain.
1. Residential biography: location of residence, income, house ownership, distance to varied fa-
cilities (railway, bus, school, hospital, park, supermarket, city hall);
2. Household structure biography: household size, members’ attributes (age, gender, relation with
householder);
3. Employment/Education biography: job category, commute time to job/school, accessibility to
job/school, travel mode;
4. Car ownership biography: number of cars, user, fuel efficiency, use purpose and frequency.

The information for each biography includes mobility frequency, timing, and the details about
household, individual, spatial, and housing factors. Similar surveys can be also found in transportation
(e.g., Beige and Axhausen, 2008; Verhoeven, 2010; Oakil, 2013).

2.2 Differences from existing studies
In the field of transportation, there are several similar approaches such as the life cycle approach, the life
course (or life trajectory or life event) approach, and the lifestyle approach.

The life cycle approach describes the birth-to-death sequence of stages in the life of an individual or a
family (Zimmerman, 1982). Fried et al. (1977) made an initial attempt to identify life cycle status as one
of the major determinants of the trajectory of travel behavior adaptations, together with major changes in
residential or work location. A recent study revealed that latent modal preferences are strongly correlated
with life cycle characteristics (Vij et al., 2013).

Applications of life course research are based on the idea that people’s travel behavior can be ex-
plained by its continuity over a lifetime and by specific life events (Lanzendorf, 2003). Van der Waerden
et al. (2003) investigated the influence of key life events on travel mode choice switching behavior. Re-
cently, Oakil (2013) examined temporal dependence in life trajectories and mobility decisions, focusing
on commuting mode choice. Scheiner and Holz-Rau (2013) provided an excellent review covering major
literature in this context.

Salomon and Ben-Akiva (1983) applied the concept of lifestyle to classify shoppers who chose travel
mode and destination based on their roles as a household member, a worker, and a consumer of leisure.
Chliaoutakis et al. (2005) identified major lifestyle factors based on the frequency of participation in ac-
tivities. In estimating a residential location choice model, Walker and Li (2007) identified three lifestyle
groups: suburban dwellers, urban dwellers and transit-riders. Even though the lifestyle approach recog-
nizes the interdependences among life choices, lifestyle variables have been treated as exogenous factors in
explaining residential and travel behavior.

In summary, existing studies commonly assume the life cycle, life event and/or lifestyle variables affect
residential and travel behavior. In contrast, the life-oriented approach deals with two-way relationships
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between residential/travel behavior and other life domains. From the perspective of transport policy, it
captures the effects of policy implementation in the form of both policy outputs (e.g., mode choice) and
policy outcomes (e.g., influence on other life choices and the resulting QOL). However, existing ap-
proaches only care about the policy outputs.

3

Revisiting residential self-selection issues

Here, residential self-selection issues are revisited focusing on the eight major life domains (except travel
behavior) described in the previous section.

1.

The residence domain. 1 will not discuss further the residential self-selection issues from the res-
idence domain perspective because various existing studies (e.g., Mokhtarian and Cao, 2008;
Cao et al.,, 2009; Van Wee, 2009) have already addressed the issues well.

The job domain. Van Wee (2009) discussed the residential self-selection issues related to the job
domain from three aspects: work location, employment characteristics, and job type. People
whose job requires more travel to other cities may choose to reside in a transit-convenient resi-
dential area.

The family budget domain. Pinjari et al. (2007) argued that “households and individuals may
locate themselves into neighborhoods that allow them to pursue their activities using modes
that are compatible with their socio-demographics (e.g., income).” For example, low-income
people may self-select themselves to live in a place close to transit stations because they cannot
afford to purchase a car and therefore they cannot choose to live in a car-dependent residential
area. It is also relevant how income is spent; however, no study has been undertaken from such
a perspective.

The health domain. A growing literature has shown that built environment characteristics such
as walkability (Ewing et al., 2006; Frank et al., 2007; Dyck et al., 2011) and availability of rec-
reation centers (Gordon-Larsen et al., 2006; Diez Roux et al., 2007) are associated with active
travel. Those who pursue physical fitness and are bicycling inclined may self-select themselves
to reside in neighborhoods with good bicycling facilities that allow them to participate in bicy-
cling activities (Pinjari et al., 2009). When health is considered in travel choices, the activity-
based approach may not work well to explain health-conscious travel choices. In this case, trav-
el for its own sake and travel for utilitarian purposes should be distinguished from each other
(Mokhtarian and Salomon, 2001; Mokhtarian et al., 2001; Ory and Mokhtarian, 2005). Cao
et al. (2006a) confirmed that pedestrian shopping trips were more likely to be explained by res-
idential self-selection.

The neighborhood domain. In the famous “Three Character Classic” in China (or “San Zi Jing”
in Chinese, probably written in the 13th century), there is one phrase, “of old, the mother of
Mencius chose a neighborhood.” It is said that Mencius’s mother changed residences three
times in order to find better neighbors to influence Mencius’s learning behavior. This ancient
saying is still applicable in the contemporary context. It not only suggests that children’s educa-
tion is influenced by their social environment, but also suggests that choice of residential area is
influenced by the neighborhood environment.

Residential segregation is a common social phenomenon mainly in the USA and some Europe-
an countries, which sorts populations into different residential areas based on race, ethnicity,
income, etc. Furthermore, studies of social environment or social influence are also relevant to
this discussion. Pdez and Scott (2007) clarified the social influence on travel behavior within
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the context of telecommuting. Walker et al. (2011) confirmed that an individual’s mode choice
to work is influenced by the choices made by one’s peers, friends, family, and neighbors.

6. The education and learning domain. Households that attach more importance to children’s edu-
cation and learning may choose to live in places close to better schools with better living envi-
ronments, which may be occasionally located close to a transit-convenient residential area. As
stated by Lankford and Wyckoff (2006), households select consumption bundles of neighbor-
hood, community and local public amenities through residential location. They jointly repre-
sented choices of school and residence locations, where the influence of the self-selection of
families into communities was incorporated.

7. The family life domain. Bhat and Guo (2007) argued that “households with small children
might locate in neighborhoods with easy-to-access park facilities and pursue several non-
motorized recreation trips to nearby parks.” The altruism of Mencius’s mother is relevant to
this domain. Some studies explored the influence of interpersonal interactions in the context of
time use behavior (e.g., Zhang et al., 2002; Zhang and Fujiwara, 2000).

8. The leisure and recreation domain. Health-related studies reveal that access to recreation facili-
ties and the aesthetics of activity settings are related to walking (Owen et al., 2004; WHO,
2004). Those who want to enjoy their social life may self-select themselves to reside in residen-
tial areas with high population density, which means that transit services are provided in a
more convenient way. However, little can be found with respect to relevant studies about lei-
sure and recreation.

4 Empirical evidence of behavioral interdependences

The above review suggests that those who have specific life choice behaviors may self-select themselves to
reside in a specific type of residential area, consequently leading to specific travel behavior. In other
words, the self-selection may come from the influence of people’s other life choice behavior. I provide
two case studies to show the relevant evidence.

4.1 Cross-sectional evidence

I used data from the life choice survey described in Section 2.1.1. The survey was implemented by re-
cruiting respondents whose age and gender distributions were consistent with those of the population in
different types of cities in Japan with the assistance of a major Japanese Internet survey company, which
had 1.4 million registered survey panels at the time of survey. As a result, 1,552 respondents aged be-
tween 15 and 69 years participated in the survey.

In the nine life domains, a total of 114 behavior variables were included, some or all of which might
not be independent of each other. To clarify statistically the potential interdependences among these var-
iables, an exhaustive Chi-square Automatic Interaction Detector (CHAID) analysis approach (Biggs et
al., 1991) was used. The CHAID can find the best split for each predictor variable, as one of the most
popular methods for classification or segmentation. It automatically builds a series of “if~then” rules (in
the form of a decision tree) based on the given data.

Table 1 shows how each of the 32 behavior variables is influenced by the 113 variables, where only
statistically significant variables are included. Four variables describe the residential behavior, i.e., resi-
dence duration, number of stories of residence, total living area, and number of rooms. As for travel be-
havior, there are four vehicle ownership variables, 11 travel mode variables (car or other modes), and one
transportation and communication expenditure variable. Other travel-related variables include various
time use variables (mainly length of time and frequency).
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Here, I selected 32 variables from eight life domains and excluded the travel behavior domain because
existing studies have already clarified the influence of some life choice aspects on it.

Table 2 summarizes how each life domain as a whole is explained by other domains. For example,
there are four residential variables and 12 family budget variables. As shown in Table 1, a total of 10
family budget variables significantly affect the four residential variables, indicating that 20.8 percent
(=10/(4x12)) of the family budget variables affect the residence domain. The value 20.8 percent is shown
in the cell at the intersection of the second row and the third column in Table 2. Other percentages in
Table 2 are calculated in the same way. Among the 56 pairs of eight life domains, 11 pairs are independ-
ent of each other and 45 pairs are statistically interdependent.

Decisions in the residence domain are most strongly associated with the neighborhood domain since
38 percent of the behavior variables in the neighborhood domain affect decisions in the residence do-
main, which is the highest among the other seven domains. The life domain that is most strongly influ-
enced by the residence domain is the family budget domain, where 17 percent of the variables in the res-
idence domain are statistically influential. Contrary to our expectation, the residence domain does not
affect the education and learning domain.

As for the influence of travel behavior on other life domains, vehicle ownership is influential for the
family budget, health, and leisure and recreation domains. Expenditure on transportation and communi-
cation affects only the residence domain. Commuting mode influences the residence, education and
learning, and leisure and recreation domains. Travel mode choices for leisure and recreation affect the
residence, education and learning, and family life domains. Analysis revealed that travel mode choices of
the education and learning domain do not show any influence on the other domains. Note that the with-
in-domain influence of travel behavior is ignored in the analysis.

Health issues are always at the core of discussions about the relationship between residential choice
and travel behavior. Table 2 reveals that the most influential life domain for the health domain is the job
domain (20%), followed by the residence domain (9%) and the leisure and recreation domain (5%). The
other four domains are not influential at all.

The behavioral interdependences across life domains suggest that ignoring the roles of other life do-
mains in the analysis of residential choice and travel behavior may result in seriously biased inferences
about residential self-selection and may produce misleading policy implications. Accordingly, surveys of
residential choice and travel behavior should include the information of major life domains in order to
enhance the reliability and robustness of policy suggestions.
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Table 1. Behavioral interdependences and mutual predictions across life domains

Life domain |Target behavior variables Predictors of target behavior variables (Appearance order in the decision tree) Prediction accuracy

Residential expenses; education and learning expenses; frequency of neighborhood communication; frequency of visiting friends,
families and relatives (domestic travel); participation in community activities; discretionary activity time on weekends and holidays;

Residence Residence duration distance from home to and activity time at neighboring park and amusement park; income; out of home activity time with family 28.3%
— ___jon weekends and holidays _
Distance from home to cinema and theater; frequency of neighborhood communication; final cademic degree travel modes to
Number of stories of residence cinemas and work-place; in-home activity time with family on weekends and holidays; frequency of visiting friends, families and 5.7%
e frelatives (domestic travel).
Transportation and ication p on electricity, heating and water; income; in-home activity time with family
Number of rooms on weekdays; activity time of sports; ['mal academic degree; experience of serious accidents and illness; discretionary activity time 3.6%

on weekends and holidays.

F umlturc expenses; distance from home to facility for foreign language learning;

in-home activity time with family on weekdays;

Total living area . 1.2%
p ; income; education and learning expenses.
Family budget |Income Total living area; activity l‘ime with family; distance Ko.sp(ms facility; employm.ent duration; rental houss; paifi holidays; distance 43.3%
from home to nearest station; frequency of one-day trips; expenses on domestic travel; number of medium-sized cars owned.
Health L Paid holidays; discretionary activity time on weekdays; frequency of Internet usage; number of small-sized cars owned; distance
" Sleeping time Y Y Y ¥ q Y & 10.0%
condition from home to secondary school.
Neighborhood L . . .. |House ownership; communication frequency with relatives; education and learning expenses; distance from home to nearest bus
... |Participation in community activities 47.1%
communication stop; time of gentle physical exercise; final academic degree; activity time at park and amusementpark. | 0
. In-home and out-of-home activity time with family on weekdays; (otal living area; frequency of gentle ph: 1 exercise; house
Frequency of neighborhood e . o y, "y i 5 ar quency ol g L 3 o
S ip; ownership of house; education and learning expenses; residence duration; communication frequency with 40.3%
communication N
relatives.
Education &  |Learning frequency: English and Frequency of strenuous exercise with body contact (e.g., soccer and basket ball); frequency of visiting cinema and theather; travel 88.9%
Learning other foreign languages mode (car or not) to sports facility; expenses on visiting friends, families and relatives (domestic travel). e
Frequency of general education: Frequency of strenuous exercise with body contact (e.g., soccer and basket ball); frequency of visiting cinema and theater;
society, natural science, household | frequency of gentle physical exercise; discretionary activity time on weekends and holidays; activity time at park and amusement 87.0%
etc park; frequency of playground usage; expenses on residence and clothes.
. Frequency of gentle physical exercise; frequency of park and amusement park usage; distance from home to facility of gentle
Frequency of hobby learning: q. i g phy q Y ot P . P g . . Y ,g. . o
physical activities; expenses on one-day trips; frequency of neighborhood communication; frequency and time use of visiting 74.3%
culture, arts, etc. .
cinemaand theater.
N . Frequency of strenuous exercise with body contact (e.g., soccer and basket ball); commuting mode (car or not); frequency of one-
Frequency of job-related learning: quency L . Y ¢ ( & . . ) L & mod ( ) requency o
day trips; expenses on visiting friends, families and relatives; experience of serious and illness; ion freq 71.5%

PC, care-giving, etc. . . P o . P . B
sving, with relatives; activity time of spons' dlstance from home to facllny of gentle physical exercise.

Employment
Actual paid holidays Income; distance from home to cinema; activity time of sports; final academic degree; o hip of detached house. 4.5%
Number of rooms; working days; expenses on domestic travel; ownership of detached house; final academic degree; discretionary
Family life Frequency of dinner with family activity time on weekdays expenses on cultural learning and recreational activities; number of stories of residence; frequency of 76.7%
In-home activity time with family ; distance from home to elementary school; discretionary activity time on 58.0%
on weekends and holidays | bank; expenses on domestic travel. e
q of neighborhood communication; frequency of one-day trips; income; activity time of gentle physical exercise; 36.0%
irequemy of domestic travel; frequenoy of visiting friends, families and relatives; ownership of detached house; food expens o
L . . Working days; paid holidays; number of rooms; discretionary activity time on weekdays; frequency of one-day trips; final
In-home activity time with family 8 ¢ays; pa YS; UmBer ¢ Do Y Y X X VS treq Y Y ps; o
on weekdays academic degree; job-related activity time; activity time of strenuous exercise with body contact (e.g., soccer and basket ball); 19.2%
Y expenses on visiting friends, families and relatives; frequency of visiting cinema and theater; activity time at park and theater.
Out-of-home activity time with |Frequency of one-day trips; travel mode (car or not) to park, amusement park and playground; experience of scrious accidents and | 03 0/ """
family on weekends and holidays illness; residence duration; income; number of rooms; discretionary activity time on weekends. 270
Out-of-home activity time with Frequency of neighborhood communication; frequency of hobby activities; activity time at park and theather; house ownership; 4.7%
family bers on kd. discretionary activity time on kdays; final academic degree; distance from home to cinema. -0
Leisure & Frequency of enjoying horse and Frequency of gentle physical exercise; rental house; employment duration; frequency of dinner with family; final academic degree; 93.7%
Recreation bicycle racing experience of serious accidents and illness; activity time of strenuous exercise without body contact (e.g., jogging and badminton).

Sleeping time; job-related learning time; final academic degree; distance from home to facility of gentle physical exercise; house
Frequency of Internet usage ownership; number of medium-sized cars owned; rental house; distance from home to city hall; frequency of participating in 75.7%
community activities.

Frequency of strenuous exercise without body contact (e.g., jogging and badminton); frequency of gentle physical exercise;
working days; distance from home to facility of strenuous exercise with body contact (e.g., soccer and basket ball); food expenses.

Frequency of strenuous exercise with body contact (e.g., soccer and basket ball); emplolyment duration;
Frequency of exercise on o . . . L . PR e e o
laverounds facility of gentle physical exercise; house onwershipl; education expenses; distance from home to facility of foreign language 68.6%
D leaming; rental howse.
Frequency of visiting cinemas and  |Frequency of hobby learning; frequency of gentle physical exercis:
theaters contact (e.g., jogging and badminton); furniture expens:

Frequency of strenuous exercise without body contact (e.

: frequency and activity time of strenuous exercise without body|
; frequency of dinner with family.
, jogging and badminton); time of hobby learning; out-of-home activity

Frequency of park and amusement time with famlly on weekdays and hollday§ number of stories of residence; residence duration; travel mode (car or not) to work- 59.1%

Pj dﬂf }lisigie 777777777777777777777777 dy contact (e.g., soccer and basketball). |
Working days; in-home and out-of-home activity time with family on weekends and holidays; paid holidays; expenses on other
Discretionary time on weekdays purposes; residence duration; education and learning expenses; distance from home to kindergarden; expenses on health and 21.2%

Out-of-home activity time with fanuly on weekends and holidays; frequency of strenuous exercise without body contact (e.g.,
One-day trips on holiday jogging and badminton); number of stories of residence; number of small-sized cars owned; rental hou;e ownership of detached 10.3%

_________________________________ house; distance from home to hobby facility; residence duration; frequency of neighborhood commu

Frequency of gentle phy: exercise; out-of-home a

Frequency of domestic travel expense; activity time of strenuous exercise without body contact (e.g., jogging and badminton); final academic degree; job-related 10.0%
activity time; income; total living area; ownership of detached house.

Frequency of foreign language learning; number of stories of residence; ownership of detached house; house ownership; final

Frequency of overseas travel . . . 5 . A . .
academic degree; frequency of gentle physical exercise; expenses on cultural learning and recreational activities; residence duration.
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Table 2. Summary of mutual predictions and behavioral interdependences across life domains

. Predictor . . . Education & - Leisure &
?omatn;f ) A Residence | Family budget Health Neighborhood learning Employment | Family life recreation
arget life domain
Residence 20.8% 2.3% 37.5% 4.4% 5.0% 16.7% 6.6%
Family budget 17.4% 0.0% 0.0% 0.0% 40.0% 16.7% 7.9%
Health 8.7% 0.0% 0.0% 0.0% 20.0% 0.0% 5.3%
Neighborhood 13.0% 8.3% 9.1% 2.9% 0.0% 33.3% 1.3%
Education & learning 0.0% 4.2% 18.2% 12.5% 5.0% 4.2% 9.2%
Employment 4.3% 5.6% 0.0% 0.0% 2.0% 11.1% 3.5%
Family life 8.7% 6.9% 6.1% 16.7% 4.9% 13.3% 8.8%
Leisure & recreation 9.5% 7.6% 15.7% 13.6% 5.3% 10.9% 13.6%

4.2 Life-course evidence

I used data from the life history survey explained in Section 2.1.2. The survey was implemented in No-
vember 2010 with the assistance of the same Internet survey company mentioned above. The observed
period in the survey differs according to respondents’ age (i.e., from the year when respondents were 18
years old to 2010). In the data, the oldest respondents were 69 years old and a total of 52 years were cov-
ered (1959-2010). I carried out an exhaustive CHAID analysis to understand people's mobility behavior
during the life course as well as the interactions between different types of mobilities, focusing on the
occurrence times of mobilities in each biography. I summarize major findings below. Details refer to
Zhang et al. (2013).

Residential mobility in a year is mostly influenced by household structure mobility and employ-
ment/education mobility in the same year, followed by the residential mobilities experienced in the 25
years prior to the target year and in the following 10 years. Residential mobility is also largely related to
the experiences in the previous 25 years and to the plan in the following five years with respect to the
household structure biography. Obvious influences are observed from the education/employment biog-
raphy during the previous 25 years and the next 10 years, as well as the car ownership biography during
the past 10 years and some way into the future (the next five years). Compared with educa-
tion/employment and car ownership biographies, the household biography has more influence on resi-
dential mobility. The most important predictor of car ownership mobility is the car ownership plan
made 5 years later after the target year. Past experience in the car ownership biography and the mobilities
in the household structure, employment/education and residential biographies in the target year are also
relevant. Concerning the influence of past experience and future plans on other biographies, substantial
interdomain state dependence and future expectations are identified, with a wide span ranging from 20
or 25 years prior to the target year to 10 years after the target year in residential, household structure, and
education/employment biographies. Furthermore, car ownership mobility is more sensitive to the impact
of residential mobility than the mobilities observed in the domains of household structure and employ-
ment/education.

In summary, the results reveal the existence of both intradomain and interdomain state dependence
and future expectations in both the short term and the long term. It is also true that such dynamics are
complex in that there are no consistent trends with respect to the time period. These findings suggest the
necessity of developing biographical interdependence models with flexible structures that capture the
influences of state dependence and future expectations within and across domains over different time
scales in the life course in a unified framework.
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5 Challenges of the life-oriented approach for analysis of residential self-selection

Many aspects of life choices may be closely linked with urban and transportation policies. However, it is
not easy to ask respondents to answer many questions at the same time. It is therefore important to en-
sure that various behavioral aspects are packaged well for practical use. Thus, it is necessary to understand
how much each life domain can be predicted (or imputed) by other domains. My mutual predictions
were shown in the third column of Table 1. The findings are summarized below.

1. The prediction accuracy of the education and learning domain by the other domains ranges be-
tween 72 percent and 89 percent, which are highest among all the domains, implying that the
education and learning domain can be fairly well imputed by the other domains.

2. The prediction accuracy of the job, health and residence domains is somewhat lower (mostly
lower than 10 percent), suggesting that they must be directly surveyed. In other words, survey
packaging should be done with these domains as core parts.

3. The family budget, which is usually most difficult to obtain, can be predicted by other do-
mains with an accuracy of 43 percent. This suggests that the family budget may be well pre-
dicted by making full use of the information obtained from other domains.

4. The prediction accuracy of the family life domain varies considerably: 5 percent—19 percent for
the activity time with family, and 36 percent—77 percent for the other variables.

5. As for the leisure and recreation domain, 55 percent of variables can be predicted with an accu-
racy higher than 60 percent. However, the prediction accuracy of the remaining variables is on-
ly about 10 percent. For such a domain, the packaging should be done with respect to a group
of variables, not the whole set of variables in the domain.

6. It can be seen that the prediction accuracy is not proportional to the number of domain varia-
bles. This may mean that increasing the prediction accuracy should be done by properly select-
ing domain variables rather than just simply increasing them.

Note that the above results may be strongly context dependent and analyses in different countries
may derive different mutual predictions.

Although the concept of life choice was not explicitly introduced in existing studies, some life choice
aspects have been investigated in the form of socio-demographic attributes (e.g., income and expenditure,
number of children, education level) and neighborhood variables (e.g., commuting distance, distance
from educational facilities) (Boarnet and Sarmiento, 1998; Cao et al., 2006b; Cao, 2013; Van Wee,
2009). These studies have two major shortcomings. First, life choice variables have been treated as ex-
planatory variables, which may lead to modeling misspecification. Second, many life choice aspects have
been omitted. Since omitting important variables may cause serious model estimation biases and give
misleading policy implications, the influence of life choices on the analysis of residential self-selection
should be reflected in a more systematic way.

The residential self-selection issue should be reexamined by extending the decision boundary (Figure
1). Based on the life-oriented approach, I suggest adding life choices as additional decision variables into
the original framework. In the new framework (Figure 2), life choices become the third source of the self-
selection and more importantly, dynamic interdependences between residential choice (RC), travel be-
havior (TR), and other life choices (OLC) should be properly modeled. Challenges may include: (1) how
to add decisions on OLC into the existing framework; (2) how to incorporate the influence of unob-
served factors; (3) how to represent future expectations; and (4) how to specify behavioral dynamics over
a longer time period.



Revisiting residential self-selection issues: A life-oriented approach 39

i v

| ) Residential choice

: Attitudes
[ S/_ TTTTTTTTA
 Life Choices (LC) —>| Self-selection Externalities
Lo gt A

! Socio-

i demographic Travel behavior

: traits N

""""""""""""" (a) Static version

i Choioes €5 L Choies @6)

Leisure

"~ Leisure

\ n ) 3 . )
~..__ Recreation .- *~.__Recreation __-
aad o € S

4

Residential choice

N ¥ " Externalities
T A
demographic ~| Travel behavior

N traits

al choice -
4‘—\|/ Attitudes

Externalities

Travel behavior

[ ________ ‘ ______ time

\ demographic
N\ traits

(b) Dynamic version

Figure 2. A new framework for the analysis of residential self-selection

As for the first challenge, one may simply build up OLC models and estimate them together with
RC-TB models. For example, Yu et al. (2012) developed a joint mixed multinomial logit and multiple
discrete-continuous extreme value model to represent multiple self-selection effects caused by residential
location choices on household energy consumption behavior (represented by ownership and usage of
both in-home appliances and out-of-home cars). Such a modeling approach may be also applicable to
represent the residential self-selection caused by OLC.

Regarding the second challenge, models with both discrete and continuous choices as well as more
flexible error structures are required. Zhang et al. (2012a) developed an integrated model of tourists’ time
use and expenditure behavior and destination visit behavior based on the concept of self-selection and a
Frank-type fully nested Archimedean copula. The copula approach may be extended to represent the
residential self-selection issues by jointly modeling other life choices.

The influence of future expectations on residential and travel behavior has received limited attention
from both survey and modeling perspectives. Among the limited number of studies, Zhang et al. (2004),



40 JOURNAL OF TRANSPORT AND LAND USE 7.3

Kuwano et al. (2011), and Wang et al. (2010) investigated the impacts of future expectations on travel
mode choice and vehicle type choice based on a dynamic generalized extreme value (DGEV) model pro-
posed by (Swait et al., 2000). On the other hand, it has been relatively long recognized in other disci-
plines (e.g., psychology and economics) that people’s numerous behaviors are forward looking (e.g.,
Kuklinski and West, 1981; Manski, 1999; Carvajal et al., 2000; Chan and Stevens, 2004; Khan and
Dhar, 2007; Van der Klaauw and Wolpin, 2008; Van der Klaauw, 2012). Unrevealed issues include how
far people look forward in deciding their current behavior, how people form their expectations toward
future behavior, whether future expectations are stable over time or not, how reliable are people’s report-
ing about future expectations, etc. Innovative survey methods should be developed to answer these ques-
tions.

Concerning the fourth challenge, Heckman’s (1981) dynamic choice modeling framework may be
applicable. In fact, the above DGEV-based applications also incorporate the influence of state depend-
ence over about 10 years, which is in line with Heckman’s idea. It is, however, unclear whether the ap-
proach can be extended to deal with a much longer time period. The aforementioned studies are related
to a within-domain analysis. Expanding these studies to perform between-domain analysis may result in
more complexities in representing the dynamic interdependences, which requires more efforts for a better
understanding of residential self-selection.

Moreover, life choices also include various interrelated behavioral aspects. Different types of life deci-
sions are made over different time scales and involve different types of decision makers, whose roles fur-
ther vary over time. In particular, when looking at life choices over the life course, some independent
variables (e.g., job, work place, and household composition) in conventional models may become de-
pendent variables. All these behavioral issues are required to be properly modeled. While Section 4 has
provided relevant evidence of the needs of representing life choices, it is still premature to draw any
sound conclusions about how to simultaneously incorporate dynamic interdependences between life
choices. More efforts should be accumulated based on both statistically and behaviorally oriented ap-
proaches.

6 Conclusion

Insights have been accumulated via various studies of residential self-selection. However, many existing
arguments and findings may only hold under the local decision context. The relevance of people’s life
choice (i.e., the global decision) to residential self-selection issues, and limited studies, suggest that we
have just scratched the surface of the whole sphere and must make efforts to achieve more robust conclu-
sions to support actual policy decisions on the integration of land use and transportation systems. This
study proposed a life-oriented approach to reexamine the issues of residential self-selection by explicitly
and systematically incorporating various behavioral interdependences across a broader set of life domains
over time. Several challenges are clarified. First, innovative transdisciplinary approaches are required for a
better understanding of complex life choice phenomena. Implementing travel diary surveys and especially
activity diary surveys is already a difficult task in practice. Including more life choice questions into exist-
ing surveys will undoubtedly make practical applications more difficult. To tackle this problem, various
life choice aspects should be properly packaged. Different sets of behavioral data from the packaged sur-
veys should be logically combined by reflecting behavioral mechanisms based on knowledge and insights
from different disciplines, rather than just focusing on statistical relationships. Using the packaged sur-
veys, integrated behavior models covering various life domains should be developed by reflecting dynam-
ic behavioral decision-making mechanisms to support policy decisions based on more scientific evidence.
It is expected that the life-oriented approach could pave a new way for further exploring the issues of res-
idential self-selection.
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