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ABSTRACT
é ‘.
The purpose of this study is to develop and test a model of th%3
intraurban residential mobility behav1our of individuatl househoIds
Intraurban residential mobility is the relocation of households from one
residenée toﬂanbther within an urban area.
f;e model is based on a number of theoretital concepts developed
in previous studies of houseﬁb]d mobility behaviour. Three concepts are »
particularly imbortant: place utility, aspirations, and Jocationa]rstress:
Unlike earljer studies, however, these concepts are defined within a comp-
;ehensive general model of evaluation and choice.” The framework adopted .
is that provided/by‘fhe theor} of consumer behaviour. Developing the
mobility model within this framework permits explicit definition of
concepts and clear spec%fi;aéion of ;;terre1ationships )
The basic idea of the mode] is that mob111ty is the result of
perceived differences between what a househo]d has and what a household
" believes it could have elsewhere. The househo®d, thrqugh its preferences,
ig’able to evaluate dnd §ssign re]at%ve values to residences. The relative
. value attached to a particular residence is defined as p]aée utility.

Particularly important is the relative value attached to a househo]d]s

present residence, defined as égperienced place utility, and the relative

)

value attached to the best residence the household believes is attainable

‘elséwhere,”defined as aspirétion place utility. The.difference between
\ A : E



these values is defined as residential stress and constitutes the basic
aecision variable. . When |residential stress exceeds a certain stress
threshold, the household de&ides to sebk a new residence. This decision
,. is followed by'a search process fn which aspiration place utility funct-
jons as a goal. ' .
Of particular importance in this conceptualization is the idéa
thai aspirations are‘re]atea to what is attainable. Decisions are the .- '
result of both preferenceé aﬁd constraints. Specific constraints included
in thg model are income and needs. The latter are hypothesized to be
reléted to life cycle siage. Changes in these constraints affect experien-
ced and aspiration place utility, and hence, residential stress. Such
change§, therefore, are of major'significance(in understanding mobility,
The model 1§ empirically tested by examining a number of hypoth-
eses derived from the theoretical ana?ysis. Of -major importance is the
relationship between regidentia] stress and.mobiTity. A measure of

residential stress.is developed by u%ing a method of conjoint analysis,

termed tradeoff analysis, to construct utility scales-for individual

"househo1ds. These scales permit measures of experienced place ufility,
%spiration place utility and thu§ residential stress to be deri&ed. Trade-
ff analysis is particularly appropriate in this context because 1) the
type pf choice reqhired by respondents ig consistent wiéh the evaluafion

rocess of the madel, 2) the method is designed for the analysis of

ttributesy and 3) the resulting utility scale Has interval scale prop-

/‘ - jomp]ex stimuli, such as residences, composed of a number of individual
i

rties as required by the definition of residential stress. No previous
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study has attempted to measure these concepts at this scale.

* * QOther hypothses analyzed concern -the re]ationshibs between

income and aspiratioh place utility, income and experienced place utility,

" income changes and mobidity, and life cycle stage and mobility, Mobility

is defified both in terms of intended mobi1ity behaviour and actual

mobility behaviour. The results support the hypotheses in all casés,

although to varying degrees. Qverall, the empirical analysis provides

considerable support for the theoretical model of mobility-behaviour. -
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CHAPTER 1
INTRODUCTION

1.1 Problem and Objectives

t

An important problem in urbéﬁ\studies is to understand intraurban
residential mobility -- the relocation ef households from one residence
to another within the urban area. One approach to this problem is to
attempt to understand the behavjour\of individual households. Such an
approach rai§es a numbgr_qf interesting™mnestions: Why and how does a
household decide to move? What factors influence this decision? How
does a household identify and search:for vaéancies? How does a household
eQaluate rgsidénces or decide to select a particular residence? Under
what. conditions does a hodseho1d‘not moye? Essentia]iy, such questions
are concerned with thé household 8ecision—maki&g proceés. Thus, to answer
these QUesigons syst;ﬁatiépTiy, requires the devé]ophent of a mode& of the
way héuseholas'gva1uété and make decisions about residential alternatives.
The problem, then, in understanding mobi]jt}.behayiour, is to deve{op a
model of the household eva]uation’aﬁd decision process which explains such
behaviour. Developing such a model is the primary objective of this thesis.

The basis for developing such a model is provided by a number, of
recent studies of intraurban mobility behaviour (Wolpert, 1965, 1966;'
Brown and Moore, 1970; Moore, 1972; Clark and Cadwallader, ‘1973). The

objective ‘of these studies hag been to develop a general concepzual frame-
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work for the analysis of'mobi1ity decisions. The Subjective nature of

the defision situation has been emphasizéd;.indivilua1s are viewed as -
decision-makers wﬁ%ﬁiéspohd not to oﬂjective rea]i}y, but to their
.subjective conceptions‘of reality. Consequently, attention has been
directed toward understanding the subjgctive processes 6f cognition and
evaluation which precede the household's decisiéns, first, to seek a new
residence and second, to select a particular residence. Such efforts .
have resulted in the development of a number of important theoretical
concepté. Thesgcinclude suéh concepts as.place utility, aspirations,"
needs and locational stress, which may be contrasted with such oﬁérational
terms as life cycle stage, income and social statds.. Whereas operational
terms are defineq;by empirical terms, theoretical concepts are entities
or processes whieﬁ are not directly observed and which involve terms ﬁot
whol]y‘reducible to empirical pefms (MacCorquodale and Meehl, quéted in’
~ Turner, 1967, p. 259). Theéreticaf concepts are part%cu]ar{y imporiant
in deQeloping scientific explanations. And since the objective 6f this
thesis is to provide an explanation of mobfiity behaviogr, theoretical ~
concepts are vital. . . ; .
The development of these theoretical concepts has contribu;ed
greatly io our uﬁderstanding of mobj]ity behaviour and represents pa
signifiqént step in gonstructgng a formal theory of mobility. Howeyer,
.they qunot constitute sucﬁ a theory. As Quigley and Wienberg (1976, p.12)
have qépent1y noted, “implicit in most of these béhavipura] descriptions

of the household's decision ‘to move is only a loose theoretical perspec-

tive/on the decision=making process". Three general difficulties may be

- ,
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_of the decision process, namely, the decision to seek a new residence

A

recognized. 'Ei;st, definitions of several'bf\thé theoretical concepts
are vague, Thi; follows in part, from 1acg of informal theoretical
framework . Ye aré céught, thérdfbre,.in what Kaplan (1964, p.53) ca]lg
the paradox of conceptualization: "proper concebts are needed to
formulate a good theory, but we need a good theory to arrive at the
proper c0ncept;“. '3

' Second, interrelationships among:some of these conqepts are
unclear or unspecified. No effort Has béeq made to fully interrelate
these concepts wiEEin a single conceptual framework.  Particularly

~ N

striking are the different concepts developed to explain the two phases

and the decision to select a particular resideﬁce. Brown and Mdore (1970),
for example, emphasize the role of stress in the decision to seek a new
resiqénce, and the role of aspirations, specifically the aspiration
region, in the decis%on to select a“new‘yesidence, but the ‘do not

specify the relationship between the two. The different.treatment of, the

-

ltw0‘decisions'is seemingly suppdrted by -empirical findings| (Rossi, 1955).

b

« .
The problem, however, .is a failure to ‘distinguish between significant:

——

factaors and significant differences. The .decision to seek a new
residence, for example, may be prompted by inadequate internal space,.a
difference between actual space and needed space. In choosing a new

-~
residence, however, the crucial distinction in a given choice may be a

. difference in neighbourhood. The response by the household that the

" deciding factor was the neighbeurhood obscures the fact that all

-

residences .acttvely considered had adequate internal space. A fully

(\\_&V.
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comprehensive theory should be able to explain both decis%on phases within
the same conceptual framework, for it appears reasonable éhgt the
cognition and evaluation processes are the same.

Finally, - a third difficulty with these behév10ura1 studies has
been the lack oflempirica1 analysis. Few studies have attempted either
to develop measures of basic concepts which éou]d be related to observed
behaviour, or to examine the imp]icaéions of the conceptualizétiqns at an
aggregate level. Exceptions include, respectively, the work oé Clark and
Cadwallader (1973) and Brown and Longbrake (1970). The empirical valid-
ation 6f models, howe;er, represehts an important aspect jn the develop-
ment of social science theory. Since a theory is designed to exp]aiﬁ\a

range of empirical phenomena, there must be evidence that the a pr§0fi

- reasoning incorporated in the model does indeed explain the phenomena.

. These difficulties may be overcome thrbugh the deve]gpment of a
formal model o% mobility decisions. The signi%icante of a formal model
s that it provjdes avprgcisenand concise statement of concépt d
relationsh;ps. This enhances critical analysis and u1£imaté]y he davelop-
ment of more comprehensive general theories. Moreover, the development of

models and theories is important in empirical analysis. Such models serve

to identify significant empirical questions, to determ{ne appropriate

methods of analysis and to interpret results. Models, in other words, help

to focus and coordinate empirical analysis.

The specific objectives of the thesis, therefore, may be stafed
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as follows:

1. to prov1de a comprehensive, formal model of individual
m0b111ty decisions, and .

2. 'to provide a method for examining the empirical validity
of the model, and a preliminary analysis of such an
examination.

1.2 AppFoach to the First Objective

The first objective is to develop a model of the household
mobility decision proéess. The basic.approach i; to apply a general -~
mode? of evaluation gnd choice to the specific problem of ﬁesidential
mobility. In the present case, the general model of evaluation and
choice contained in the théory of coﬁsumer behaviour is use& to provide -
the basic framework for the mod;I of household mobility decisions. Given
this framework, specific content is providéd by introducing the_éoncebts
of place utility, aspirqtions, needs and locational stress,'deve]oegd in
previous studges of'mobifitx,behaviour, into the model.

_ In the mobility mode], however, the interpretation of the choice
process is somewhat different than that in the theory of c0nsﬁmer
behaviour. Particularly, perfectqrationality is not Assuwed. Since only
individual households are considered, there are no aggregation problems.
All individua}s‘need ﬁo;_have the same choice (i.e., knéwledge of
%ﬂ%ernatives) SO ihat the assumption of perfect rationality is not
requiréd. -Instead households are assuméd«to be intendedly rational

(Wolpert, 1965). This suggests that individuals seek to make optimal

choices but may fail to do so as a result of certain~imperfections such

</‘
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as inaccurate :and/or inadequaté information about opportunities. .
EEsthially this says that individuals chooie that alternative which
they think is begt:k ‘

The basic idea of the modé} is that households are motivated to—
action by re1ativé differences. In.the decision to seek a new gFesidence
hobséholds are thought to compare the residence -the household o;;%pies
at the moment (i.e., present residence) with the residence the house-
hold thinks it could afford Eé occupy {i.e., attainable opportunities).
In the decision to select a particular residence households are thought
to compare a ﬁymber of attainable opportunities.

Decisions, however, are not simply a function of oggective
differeﬁces such as number of bedrooms, Tot sizes, etc., but reflect
the values or preferences of individuals for various aspects of housing.

The value or preference strength, associated with a given residence by'a

household is defined as place utility.. The value associated with the .

hogsehold's present residence is dgfihed as ggpérienceq;gjace utility.
Place utility is a relative concept being relative both to the household .
!and the set of other opportunitieé in the area with which the household
is familiar (i.e., action spéce). ‘Thé level of place utility, however,
depends not only on thg household's preferences and the 1eve5 of
attributes of the residential environment itself, but also on the level
of other ‘goods consumed by the household. As an extreme example, a
starving household puts a low value on a highly desirable but costly
residence. In turn: the level of consumptionvof these "otﬁer“ goods

depends on the prices of these goods, the costs associated with the



residence and the household's income. Thas; these economic factors are
also importént in determining place utility. Finally, as this example
suggests, needs defined as minimum or max imum JeQe]s for certain goods
or attributes, by either physical and/or social limits, may:aﬁso affect
place utility. .

Given this eva]dation\ﬂ;qgegs, the household is thought to compare
gxperienced place utility with the p]acé utility of other known and/or
believed available opportunitie§'e1sewhere. The utility level Sssociated

with that residence which is believed to be the best atthinable elsewhere

is defined as the household's aspiration uti]ityl The difference between
aspira?ion utility and experienced place utility is defined as residential
g&ﬁggg: This is the crucial decisién variable: high levels of residential
stress are associated with the positive decision to seek a.new residence,
and low levels are associated with the ne;étive decision.

The actual decision, hovever, alsb depends on the household's

stress tolerance thrésho1d. Thig th;eshold is related-to the financial

and psychic Costs of ﬁoving. The anticipated gains of moving must excéed
these anticipated losses. Therefore, before éction is initiated,
residential stress must exceed th{s threshold. ‘

In the model, these ideas are developed within a formal framework.
Such a development permits the coécepts of’p1ace utility, stress, needs
and residential stress to be explicitly defined and their ih%gr?elatiOn—
ships clarified., At 1§ast four significant aspects of this development
may be not;dﬂ First, within the model framework the concept of place

utility is given a richer meaning; it is defined not simply in relation

- .



to housing attribuies but also in relation to other goods consumed by a
household. Secobd, the concept of aspi%ét%ons is defined within the

‘ household'§ preference€structure;,aspiration Tevels are not assumed to
be exogenously given but are determined within the model as part of the
evalyation process dependent on the household's preferencés. Third,
needs are’élequy specified and distinquished from preferences. Thus,
the independent impact of needs qn mobility decisions may be examined --
a point argued by Golant (1973). 'Pin;11y, a fourth aspect of the model
is that since the evaluation process is clearly speci%ied the framework
may be used to examine both decision situat%ons; namely the decision to
seek a neQ residence, and the decision to select a particular res%dence.
In this thesis, however, analysis of the decision to seek a new
residence is emphasized.

The development of suc% a model also permits the examination of
factors which influence the level of residential stress over time.
Changes in ‘the residential environ&ent, for example, involving both
physical and social fa&tors, may afféct residential stress. I gene}al,
"residential env{ronment“ or simply "“residence" is concéptuh]ized to
include aspects of the dwelling, lot, neighbourhood and.re1ative location,
any‘of which‘may'change over time. Moreover, changes in the parameters
of the decision situation may affect residential stress. Within the
model these decision paréme rs include the levels of income, prices, and

household needs and the household's preference structure-{(i.e., relative

?
value of attributes). The effect of changes in these parameters, all of

LAY

]
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which vary over time, is examined within the model in a type oé compara-
tive statics approach.] In this way, although the decision model is
static, certain of the dynamic aspect§ of the problem are examined.

The analysis emphasizes the view that mobility is the product
of change. Particularly, it is changes in the parameters which describe
the household-environment situation which leads to mobility and not the
.level of parameters themselves. It is not, for example, thé lavel of
income bu% changes in the level of incbme which are important in altering
residential stress and prompting relocation. It is recognized within the
analysis, therefore, that mobilit} constitutes a diécrete adjustment in a
continuous dynamic process.

An important related question concerns the role and inteﬁpretation
of life cycle factors in the mobility decision. A mecbility decision
model should be able to explain the well documenteJ relationship between
mobility and life cycle stage. Rossi (1955) first/%uggested that the’
role of life cycle changes is to affect households needs, thereby
stimulating relocation. This hypothqsis has been incorporated in the
model. Further, it may be hypothesized that life c}cle changes affect
househcold preferences. Within the model such preference changes affect
residential stress, and thus n%y stimulate relocation. A fuyrther point
hawever requires consideratiohr Rossi's (1955) interpretation is that
mobility is the result of changes, i.e., life cycle changes affect needs

leading .to mobiltity. The empirical support, however, relates life cvcle

=

1 A rigorous comparative statics analysis is not performed.
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stages to mobility. Is it jumps between stages or continuous chanaes
during any given life cycle stage which are important? In view of thé

" emphasis on continuous change, it is suggested, as an alternative
hypothgsis, tﬁét life cycle stages may be'thought of not as a series of
steps but as a series of slopes, each slope indicating a different rate
of change during that period. This seems to be appropriate with respect
to preference changes which likely change more or less smoothly, but less
so with needs which may indeed ghange in jumps. The issue is not decided
here but it is suggested that the 1nterpré§ation of life Eycle stage be
carefully reexamined.

1.3 Approach to the Second 0Objective

The second objective of the research is to develop a ﬁethod for
empirically examining the model and to provide preliminéry results of
such an examination. Four basic hypothéses are formulated and examined,

The fundamental hypothesis of the model is that a relationship
exists between residential stress and mobility behaviour. Residential
stress is defined as the difference between aspiration utility and

-

experienced place utility. It is recognized as the crucial decision

variable: high levé}s of residential stress lead to the decision to move.
This relationship is formulated as Hypothesis.l. Examination of this‘ ;
relationship constiéutes the most basic tenet of the model and is the
most dW{ficult to perform.

Ay

To examine Hypothesis 1 requires develaping a method to measure
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residential stress. In turn this requires a methdd for measuring,
experienced place utility and aspiration ut11f%y.

A method tc provide these measurements is developed which consists
‘esseniia11y of_3 special %é;m of conjoint analysis termed tradeoff
analysis. Tradeoff analysis is a method for deriving a utility scale,
with interval scale properties, defined over discrete levels of different
attributes. The method is particularly suitable for analyzing situations
in which tndividual decisions involve comparisons of complex multi-
attribute objects, such as residential environments, and where each
attribute may take on one of several values. Data Mnsist of preférence
comparisons by an individual of different combinations of the levels of
different attf1butes. Such a comparison process essentially involves
tradeoffs between differences on one attribute with respect to differences
on another in a manner consistent with the comparison process conceptual-
ized in the mobility decision model. With these data and an assumption
of additive separability, a uti]ity scale 1s constructed by selecting g
(utility) values for each level of each attribute which reproduce the
Sysgem of preference comparison; as closely as possible. .

Appltication of this method to the present problem yields utility
values for eaéh of a number of levels of each attribute ot a residential
environment. The specific attributes are selected on the hastis of
previous studies. The utility values are then used, alonq with 1nforn-

ation on the level of attributes for the 1ndividual's present and

aspiration residence, to determine measures of experienced place utility
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and aspiratjon utility. From these, a measure of residential stress is
obtained by subtraction.

An important aspect of this method is that all values and mgASUres
refer fo a single individual. No previous research has attempted to
provide‘measures of eitper place utility or aspiration utility at this
§cafe. A significant aspect of the research‘ therefore, is the develop-
ment of a method for estimating these measures at the level of the
individual.

Whereas Hypathesis 1 is concerned with the basic a55umptioa of
the model, Hypotheses 2,’3 and 4 ére concerned with three implications
of the model. Hypothesis 2 concerns thg relationship between the level
of income and levels of expe}ienced place utility and aspiration Qti]ity,
respectively, It is anticipated that income is positively related to
both of theée. Hypothesis 3 is concerned with the relationship between '
income changes and mobility behaviour. Hypothesis 4 is concerned with
the relationship between life cycle stages and mobility. Whereas
Hypothesis 1 is concerned wikh the relationship betdeen residenti&] stress
and mobility, Hypotheses 3 and 4 may be reéognizsg.as being concerned
with factors which affect the level of residential stress over time, and
hence mobility. Both of these hypotheses are examined using informatign
on intended and actual mobility behaviour. Hypothes{s 4 is also examined
using the intermediate vartable, residenéia] stress, i.e., the relation-
ship between life cycle stages and residential stress. Hypothesis 3 is

not examined in this way due to an inadequate number of respondents.
' ~



1.4 Qutline of the Thes1s (

%‘b first obJect1ve, cons1st1ng of the theoret1ca1 development of
" the model, is undertaken in Chapters ?, 3 and 4. Chapter 2 1nvo1ves a
brief discussion of the genéra] concepfua] framework of(behaviour'on'
which this study is based. Particularly,.the relationships-among the
concepts of cognition, eva]uatign and decision are c]arified by out1iniﬁb
a simple paradigm of individual behaviour. Chapter 3 invojves'a critical
discussion and review of theoretical‘cpneepts deieloped in‘previous\
: research Attention is focused primarily on three concepts; plage utility,
asp1rat1ons and 1ocat10na1 stress The discussion provides a fOuheat1on
for Chapter 4 in which the model is developed. Chapter 4 js composed,
essentially, of two'parts "First the dec1;1on mode] is deve1oped, second,
the effect of certa1n parameter changes are analyzed. _ -
The second objective, cons1st1ng.of the empirical analys}s, is
undertaken in Chapters. 5,~§ and 7. In éhapter 5, the’Tour hypotheses
which are to be émpirically analyzed are presented first. Then, the-
method for obta1n1ng measures of éxperienced p]ace%Lt1]1ty, asp1rat10n
utility and res1dent1a1 stress is developed. Following this, Chapter 6
dwscusses the data collection metHods and-Chapter 7 presents the analysis

of the four hypotheses introduced in Chapter 5. F1na1]y, Chapter 8.

provides a brief conclusion.
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CHAPTER 2
CONCEPTUAL FRAMEWORK

2.1 A Simple Behavioural -Paradigm

The thesis is concernegkwith explaining individual behaviour.
Hence, it {s important at the oﬁiéet td clarify the perspective in which
such. behaviour is viewed and particu]ar]y.to clarify the relationships
" among the concepts of cognition, evaluation and decision which precedgv
behaviour. = These relationships are‘clarifjgd in the simple behavioural
paradigm outlined schematically in Fig. 2.1. | '

This paradigm reflects what has been termed thé\éégnitive-
behavioural approach to und;rstanding {spatial) behaviour. The basic .
tene£ of such an approach is that indivfduai behavibur is a response,
not to obJect1ve reality, but to the subjective 1nterpretat10n and
evaluation of that reality. Brookf1e1¢ (1969, p.53), for example, states
the proposition as follows:

Decision-makers operating in an environment base
their decisions on the environment as they percexve ~—
it, not as 1t is. ! -
Recenﬁly a number oF writers hdve-attemptéd'to clarify the Sugjective
processes involved by djstinguishinb between cognition and eva]uatioﬁ .
(Bemko and-Briggs, 1970; Burnett, 1973; Downs, 1970; Uloyd, 1974; Brummel] ~
and Harman, 1974). Such a distinctioﬁ‘i; maintained here. A more complex

4

paradigm, involving feedback effects, may be found in Llayd (1976).

\/
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In Figure 2.1, 1{ denote? a vector representing a description of
objective rea]iiy at a given time t. Each xiteit’ i=1,..., n; represents
the level of a particular attribute i. This objective reality is then
transformed through the processes of perception and cognition into a
cognitive reality. Z{ denotes a vector describing the coagnitive structure
for a single individuaf. Each thEZ¢: j=1,..., m; represents the level
of ‘characteristic 3:1 Usua]]y‘cognition is thought to be a brocess of

organization and simplification, -hence m<n. This transformation, ithi,

has been, to date, the major focus of research in Behaviouré1 geography.

(Little effort, however, has been made to relate Z; and behaviour.
Cadwallader (1975) provides a recent exception). The cognitive structure
provides a basis for evaluations of potential courses of action. Yy
denotes a vector describing the evéluative structure or relative values
placed on a set of behavioural a]térﬂftives. The mapping Z¢*9¢ is
identified here as the evaluation function but has also been referred to

as the subjective preférence function (Demko and Briggs, 1970). More

simply, this mapping may be thought to represent the individual's ’

preferences or preference structure in that the relative weights attached

to the cognitive characteristics reflect the individual's preferences.

Other terms include construct, concept, dimension, factor and
component. Some of these terms are associated with a particular

structure, e.g., metric space. This is not implied here in the term
characteristic.
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individual to determine the relative values of a set of behaviouraf\
alternatives. .

Having evaluated the alternatives the indjvidual must make a
‘de;ision within the constraints of the situation. Whereas g¢ represents
the positive determinants of behaviour, the constrainﬁs represent the

'negative determinants’' of behaviour. Anderson (1971) caﬁis these "the
outer limits within which behaviour can take place". It is important to
" distinguish between pos}tive and negative determinants and to recognize
that behavivur is a product of both. '

An important aspect of this paradigm is that behaviour is
purpoéive. Purposive behaviour is behaviour which is preceded by an
active process of evaluation. Evaluation is §timu1ated by the anticipated
need to make a decision and is usually associated with a problem solving
situation. This seems appropriate in the context of mobility behaviour
where the decision to relocate (or not) 1is an impoftant one and thus
likely preceded by a careful evaluation process. it is less appropriate
for situations in which the decisions are-less significant or easily
corrected if in error. Such béhaviours require a consideration .of feed-
back or learning effects which néed not be considered here (see Lloyd,
1976)? In the model which is developed, consistent with tﬁis paradigm,
individuals are assumed to be able to, and to make, careful evaluations
of alternatives. .

The parédigm also recognizes that changes in behaviour méy occur
over time. Changes may occur either through changes in the environment,

or through changes in_the individual. These changes may be seen more
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more clearly by expressing the above relationships in functional form:

- _ ot
=t N
Y © u (Zt) (2.2)

Clearly, a chénge in object%ve reality, Lt’ will affect the cognitive

‘structure, Zt’ and in turn the set of relative values, U In the

context of an individual examiqing a residential envﬁronment, these
changes might involve changes fn the dwelling, e.qg., physical deterior-
ation or rebuilt basement, in the lot, e.g., new landscaping or reduced
size through sales or annexation etc., in the neighbourhood, e.g., new
neighbours or new park, or in relative location, e.g., new expressway'or
new éhopping centre, '

Changes may also occur in the 1ndiviaua1. These are reflected
in- changes in either the cognitioﬁ function, Zt, or in the evaluation
funct1on,Ut, ie., breference changes. Why such ehanges may.occur is
open to speculation, Certaﬁn]y one possibility is that the way an
individual looks at and evaluates his/her énvirbnment is affected by life
cycle factors: Nevertheless, recogﬁizing that changes in‘these functions

may octur emphasizes the dynamic nature of decision situations, a point
B \

which’is ;}gnificant in the model analysis of Chapter 4.

In generél‘the paradigm emphasizes the subjective role of the
individual in under;tanding behaviour. Both the subjective processes of
cognition and evaluation arelseen as influential in determining behaviour.
In the present study, however, the process of cognition and its effects

on behaviour are not emphasized. Attention is focused on the evaluation

process. This stems from the fact thai, despite considerable research
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on individuals' cognitive.structures in a variety of contexts, little is

“known, in generé1,6bodt‘these structures.] Hence, little is known about

the general properties of the cognition fumction or the evaluation
function.2 Little more can be stated than that expressed in equations

(2.1) and (2.2). These imply that,

N AP ;
U = UHZHD) _ (2.3)
which may be expressed as .
. -yt ‘
Vt refers to the composite of the functions Ut and Zt. This states

simply that an individuai's evafuative structure and hence behaviour is
a function of objective reality. Notice however that the function V
still depends on tﬁe individual so that the subjectibe nature of the
decision proéeés is maintained.

In the theoretical model it is. this simpler relationship which
is used. The addition of a cognition function, at this initial stage
and with our 1imited knowledge of its properties, would only complicate
the analysis. In the empirical ana]ysis,‘however, the role of cagnition
is reéognized. Studies concerned with the way individuals cognitively

organize housing'attributes are used as a pasis for selecting variables

1 For a_review of cognitive studies see Downs (]970);‘also the readings

in Downs and Stea (1973). A number of general results have been
obtained with respect to cognitive distance.

Studies concerned with the relationship between cognition and evalu-
ation include those by Klahr (1969), Demko and Briggs (1970), Demko
(1974) and Lloyd (1974). See also Burnett (1973).
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o
in the empirical analysis. Cognition, therefore, is recognized as a
significant aspect in understanding behaviour, but due to our limited
knowledge of cognitive structures and the comp]ication of including &
cognition function, ¥t is not treated explicitly in the model. The
'possibjlity of incorporating such a function is examined briefly in
Chapter 8. , .

Finally, although this discussion has emphasized the individual
as a basic decision unit, in developing the model the household is
substituted. This recognizes that the entire household is affected in
relocation decisions but ignores the way in which such decisions are.
reached within the household. It is assumed therefore that the house-
hold oberatés'as if it were a single individual. The term individual,

therefore, will.be understood to represent household.
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CHAPTER 3

REVIEW OF MOBILITY CONCEPTS

The purpoge of this chapter is to critgca11y review a number of—
studies cé%ce?nedgwith deve]bping a conceptual .framework for the analysis
of intraurban mobiiity’behaviour. Such studies emphasize the need ‘to
understana the evaluation and decision broéesses of the individual house-
hold. To this end a number of theoretical+toncepts have been proposed
to describe this process. The discussion fqcuses on those theoretical
conceptd developed to e ]a1n uhy and how hopseholds decide to move, and
how they select a part1cu1ar residenge. T ese 1nc1ude place utility,

aspirations, and locational stress. These concepts are utilized in

Chaptgr_4 to develop the theoretical mode1t>$\mehiliﬁy behaviour.

’

3.1 Basic Perspective
Following Rossi (1955), studies of intraurban mobility behaviour

have adopted a common view of “he underlying process: mobility is .viewed

as a type of adjustment process in which a household alters its

residential location in an attempt to attain a residential environment

which more adequately accommodates its needs and desires, The basic idea

t

is that of disharmony between a household and its residential environment.

Mobility is a particular response to that disharmony. It is only oné

response, however {Brown and Moore, 1970). A household may, for example,

21
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take action to'aTter its environment, or simply reevaluate its needs and
desires' |

The degree of disharmony depends on the needs and wants of the
household, the household's evaluation of the residential environment,
and the residential environment itself. Changes in any of these over
time influence the degree of disharmony.

Rossi (1955) has emphasized that the degree of disharmoﬁy is
strongly affected by changes in the family life cycle. Changes in family
life cycle create’chénges in household needs which affect the degree o%

- disharmony. Expanding families, for example, have increasing needs for
space not easily accommodated in|a given’structuré and thus are induced
to adjust by moving to a new residence. -

The importance of life‘cycle factors in mobility decisions has
been confirmed in a wide range of qppirica] studies (e.g., Bupler et. al.,

1969; Speare, 1970; Long, 1973; see Shaw, 1975, for a comprefiensive

review). The results have been so consistent that the

lationship has
now taken on the status of an empirical law. The life cycle hypothesis;
however, emphasizes the effect of needs on the degree of‘disharmévy at
the household's preseﬁt site. As such, attention is focused on push
factors.

A different emphasis is suggested by the work of Leslie and
Richardson (1961). They arque that the degree of disharmony is affected
by occupational advancement. Occupational advancement leads to an

: -’

increase in desired social status, which in turn increases disharmony.

In this approach the role of desires in evaluating different housing

22 ..
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oppohtunities is emphasized. As such, attention is focused 0n°pu11
factors, specifically the relative attractiveness of other 51aces.

In general, disharmony id a relative concept. It is relative
to the individual hold, in that changing househalécircumstances
affect needs and dﬁs which influence the degree ofd}isharmony, and
it is relative to the environment in that both the household's present
residential environment and the set of alternative residential environ-
ments affect the degree of disharmony.

Withim this gene}a] view a number of studies have attempted to-
specify the mobility evaluation-decision process in more detail (Wolpert,
1965; Brown and Moore, 1570; Moore, 1972). Their approach has been to
reconstruct the process from the perspect%ve of the individual household.
As a result a number of theoretical concepts have been proposed to
provide a general structure for the evaluation-decision process, pertinent
at the level of the individual housekold. Three of these concepts are
particularly important: aspirations, place utility, and stress. The

remainder of this chapter is devoted to discussing these céncepts.

3.2 Aspirations

The concept of aspirations, as well as that of place utility was
introduced by Wolpert (1965). His extremely insightful discussion of
the mobility process represents the first effort to develop a theoretical
basis for understanding mobility decisions. The approach is behaviouf&l:
individuals respond net to the environment but to their evaluation of the

»
-environment .
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wo1ﬁart‘s work is based on a particular view of the household as
an intendedly rational decision-maker. Intended rationality is a
variation of bounded rationality. The concept of bounded rationality
emphasizes the limited nature of human decision-making. Specifically,
individuals in complex decision situations are bounded, or prevented
from making optimal decisions by imperfect knowledge about alternatives
and consequences, imperfect foresight- about consequences, and imperfect
powers of computation of relative values (Simon, 1957; 1972). The
concept of intended rationality, as set out by Wolpert, recognizes that
individuals are bounded by imperfect knowledge and foresight, but
sudgests that decision-makers sttll strive for optimality. Moreover,
the decision-maker is thought to possess considerable computational
ability.  Wolpert (1965, p.161).states:

We begin with the concept of "intendedly rational”
man, who, although limited to finite ability to
perceive, calculate and predict and to an otherwise
imperfect knowledge of environment, still

- differentiates between alternative courses of action

according to their relative utility or expected
utility. Man responds to the perception of unequal
utitity. .., ‘

Implicit in this view is the idea that mobility decisions are
purposive and goal-directed. As Wolpert says somewhat later "all moves
are purposeful, for an evaluaticn process precedes them",

With this perspective.WOlpert defines the concept of aspirations
Aspirations represent attainable levels of achievement, which function
primarily as standards of comparison. Aspiratiéns are similar to that of

satisfactory thresholds in models of satisficing behaviour. In

’
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satisficing models, however, the aspiration levels function not only as
standards of comparison but also as specific "satisfactory"” goals or
objectives. Then the evaluation process is a simple binary one: either
an alternative exceeds all the aspiration levels, and thus is satisfactory,
or does not exceed all aspiration levels and is unsatisfactory. for
Wolpert, consistent wfth his definition of intended [yliona1ity, a more
‘complex evaluation process occurs in which differences from the
aspiration level are evaluated. Differences normally have no meaning in
a sa%isficing approach. Aspiratfon levels then, reflect a level of
attainable satisfaction, but not necessarily a satisfactory level.
Specifically, Wolpert (1965) defines the concept of an aspiration

level in the following way:

The individual has a threshold ¢of net utility or an

aspiration level that adjusts itself on the basis of

experience. This subjectively determined threshold

is a weighted composite of yardsticks for achievement

...(Wolpert, 1965, pp.161, 162).
The role of aspirations in evaluation is specified:

The threshold functions as an evaluative mechanism

for distinguishing in a binary sense, between success

or failure, or between positive or neqatiwa net

y utilities. (Wolpert, 1965, p.162).

And the factors which .influence aspirations are outlined, namely past
experience and life cycle stage which influences the households needs
and desires:

The process is self-adjusting because aspirations

tend to adjust to the attainable. (Wolpert, 1065,
p.162).



And
" His accumulated needs, drives, and abilities define
his aspirations....aspirations require the fulfill-
ment of many needs. (Wolpert, 1965, p.165).
A relationship between‘needs and aspirations has been suggested by Simon
{1957), although in the context of a satisficing model, and the relation-
ship between needs and life cycle has been suggested by Rossi (1955).

One diffiqu?ty in this discussibn js the implicit distinction
betwéen an aggregate aspiration level (i.e., "weighted composite") and a .
set of aspiration levels (i.e.,"yardspicks"). It is unclear how an ' .
aqgregate aspirafion index would be defined by an individual who
evaluates perceived differences. Moreover it appears to be neither
necessary in, nor consistent with, the definition of place ut1Jity,
which will be discussed below. We shaf] return to this point in the
discussion of the evaluation process.

A second difficulty is that intuitively there seems to be a L
contradiction in defining aspiration levels with respect to needs. Needs
usually refer fo minimum levels, aspirations to maximum or at least
desired tevels. In satisficing models, satisfactory levels function as
needs as well as goals in that alternatives not exceeding all levels are
unsatisfactory and rejected. These need levels are invaolate. In
Wolpert's conception, however, these aspiration levels are not 1nviolate,
They function as standards of comparison which define negatgve as well as
positive net utilities. Thus they seeﬁ to function more as desires than

as needs. Golant (1973) argues that needs and desires have qualitatively

different impacts on the mobility decision, pqrfiCUlarly on the
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household's commitment to movina, and thus should be carefully
distinguished. ¢
Brown and Moore (1970) have attempted to ‘extend the concept of

aspirations by 1ntr63ucing the concept of an aspiration region; They

suggest that households may define upper and lower limits to their needs.

For-example, a. household may rejeet either too little or too much space.

Characterizing needs as an n-dimensional space, Brown and Moore, define

-

a lower aspiration vettor, X(t) = £x1(t); i=1,f..,“n}, and an upper .’
asptration vector, X(t) = {ii(t)% f=1,...; n}, representing lower and
upper need limits respettiye]y. These vectors delimit an acceptaple
region. Residences which" do ﬁof fall completely within this -region are
not*acceﬁtabie. The 1imits may vary over time, pargicularly as life
cycle changes occur over an int;rmediate time period and as seﬁuegpes of
unsatisfactory vacarcies. occur in the search process over a short tibé
period. ‘

The use of the term_é?pirations again seems undesirable. Within
this view, however, needs and desires may be distinguished. The lower
aspiration vector may be associated with minimuﬁ need levels; the upper
aspiration vector with maximum need levels. Values inside this region
meet the h0usehqld's needs and may differ in desirability. Thus, the
aspiration region defines a set of ranges ove} which “desites", or
preferences, oéerate. ‘ )
Within this framework, Nd]pert‘s idea of attainable aspirations

-

may be defined. Whereas upper and lower aspirations (needs) reflect only

.the household's situation, attainable aspirations should also reflect the
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opportunities in the action space.] Thus atta1n$b1e ;spirations are
determined by the household's desires within the constraints of both the
Househo]d:s situation (i.e., aspiration reéion) and the set of oppor-
tunities. Attainable aspirations are analogous tqQ what Kennedy (1975)
has referreq to as expectations. Expectations are immediately attain-
.able goals, or short term objecgjves “canstrained by a household's
ability to attain a particular type of residence site". These are
important in any single ﬁove. They may be coqtrasted with ideals which
are unconstrained, and which function as long term goals, not presently
attainable. Etach move, then, is a step toward the ideal, forming a
sequence of moves over the life-span. For a singlé¢ move, however, the
concept of attainable aspirations or expectations is more relevant.

To suéﬁarize, the concept of an aspiration region, may be used
to define two need vectors and an (attainable) aspiration vector: X(t)
réferS‘ to minimum need levels, These may be SOCioecbnomically rather
than physically determined;lsome may be zero, and some may vary with ‘1ife
cycle. X(t) refers to maximum need levels, again socioeconomically
determfned and sensitive to 1ife cycle changes. 'For some needs, upper
limits may nét exist -- more always being better. For others, all values
x1->321 way be completely unacceptable or at 1east/bey0nd evaluation,

. X (t) refers to attainable éspirations or expectations, dependent on the

[

’

Action space is that limited area about which the household has
sufficient information to be able to assign place utilities. It may
be recognized as a spatial expression of the limited knowledge
possessed by an intendedly rational decision-maker (Wolpert, 196€3).

1
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household's desires or preferences and the set of perceived opportunities
in the action space. Notice_that whereas need levels are reasonably
considereq to be exogenously determimed, aspirations are endogenously
determined since they depend on the household's preferences. Thus,

- AN . *
while the vectors th) and X(t) may be considered unique, X (t) may not
be unique depending on the-postulated evaluation process, and the nature

of the attributes. In other words there may be several attainable

aspiration vectors equally desirable.

3.3 Place Utility

Place utility is a measure of relatifve value attachedﬂto a
particular residence (place) by a particular household. It is defined
fn relation to the household's aspirations. Thus, it may be thought of
as a measure of how adequately a particular place meets a particular
hou§eho1d’s'asp1ratjgns. Wolpert (1965, p.162) states:

Place utility, then, refers to the net”compostte of.
utilities which are derived from the individual's
integration at some position in space. The threshold
reference point (i.e., aspiration level) is also a .
relevant criterion for evaluating the individual's, °
place utility.,.Thus, place utility may be expressed

—asTa-posTrIve or negative quantity, expressinag

respectively the individual's satisfaction or
dissatisfaction with respect to .that place.

Although the term “integration” suggests that place utility is
confined to the household's present residence, other places in the hous®-
hold's action space may be assigned place utilities. However, there 1s .
clearly a qualitative differehce between a household's present place,

about which it has first-hand experience and other places about which 1t
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has limited, indirect, knowledge. iBrown and Longbrake (1969), therefore,
distinguish between "experienced place utj]ity", and the place utility of
other places. The place utility of other p1a;es have an anticipated
value or expected utility. \
Otﬁer definitions. of place Qti]ity have been suggested. Simmons

(1968) suggests,:quite simply, that place utility is é "heasyre of the
attractiyeness or unattractiveness of an area, relative to alternative
1ocatiods as perceivea by the individual decision-maker". Brown and
Longbrake (1970) suggest that place utility is a measure of relative
value which depeéds both on the household's past experience and attain-
ments, and on future expectatioﬁs.' These expectations or aspirations
provide a standard of comparison. They'stqte:

The degree to which {expectations) are satisfied at a

particular residential site is one measure of the

utility of that place (location).

And,
To measure place utility the aspirations of the
household in terms of residential environment and the
environment of its present (or prospective) residence(s)
should be considered. :
The basic idea o} these-definitions'is that place utility is a
G e
relative measure of satisfaction. It is relative botb to the household's
aspirations and to other places in the action space.
The difficulty with the idea of place utility isvtheﬁquestion of
how it is measured by the individual. Or specifically, how does the -
' evaluation process operate? In Wolpert's (1965) framework, the aspirafion

Tevel f%nctions as a standard of comparison for evaluating place utility.
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But as noted previously, there is an ambiguity as to how th}s comparison
is performéd. This stems from a‘vaguéness in d1st1nQQ1shing between an
aggregate aspiration threshold and a set of aspiration levels. ‘Although
Wolpert's discussion focuses on the (aggregate) aspiration threshold,
his definition of place utility refers to a "net comppsite of utilities".

" One approach to specifying the evaluation process is to focug on
the idea of a set of aspirations. In this case we may consider a
residence to be a bundle of attributes, so that a particular residence
may be defined by a vector X, where each element xjeX; 1=1,..., n,
represents a level of a partiéu1af attribute. The household may then
define aspiration levels on each of these attributes. This set of
aspirations may be denoted by a vector 5#, where x:cgf; 1=1, ..., n,
represents an attainable threshold level for attribute i. Then these
aspiration quantities of attributes may be compared to the actua]f
quantities of attributes of a particular residence and thesegdifferences
evaluated to yield a measure of place utility. In this way, plqce
utility is, as Wolpert suggested, a "composite of utilities". The major
‘ weakngss:of this approach,however{is that no mechanism is specified as
to how tﬁe set of aspirations is determined. . As noted previously,
aspirations should be determined endogenéus]y'as part of fhe evaluation
process. :

A somewhat different approach to defining place utility and_

aspirations has been developed by Moore (1972). He suggests that house-
holds may be thdubht_to.possess a set of basic values. Thesé'values

permit a household to perform three operations:
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1. to provide a set of expectations specifying the level of
each residence attribute which is deemed acceptable ,

2. to provide a valuation of the household's present residence,
i.e., experienced place ut111ty, and

3. to provide valuations of specific alternatives, i.e., place
utilities of other residences in the action space, which
leads to a preference ordering of those alternatives.

This approach differs in at least two important ways. First, place
utility is defined in relation to a basic set of yalues, and not
specifica1iy in re]atioﬁ.to aspirations. Thus, place utility is not a
measu}e of how adequately a residence meets a houseﬁold‘s aspirations,
but is a measure of va]ue defined by the household s set of basic values,
and re]ative to other places in the action space. Second, the set of
aspfrations are also def1qed by the household's basic set of values,
which means -they may be determiﬁed within the household's evaluation
system. This is advantageous. However, the criterion by which a house-
- hold determines these aspiration quantities is not clearly specified; the
idea of "acceptable" is vague.

A further aspect of this framework is that since the set of
“-aspirations refer to levels of residence attributes and since a hpusehoid
is able to determine the relative value of a residence, then the
household may also_ca]cula;e the utility or value agsociated with the set
of asp%rations. This utility level may be defined as the aspiration -
ptace utility, or simply aspiration ut111ty Perhaps this.was “the e “\\\\\
intention of Wolpert's aggregate asp1rat1on threshold. C]ear]y. what is
desired is'a fﬁamework in which the eva]Uation process is unambiguously

specified such that both place utility and aspirations are meaningfully
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determined.

3.4 Stress ,

The concept of stress was first applied to the problem of
mobility by Wolpert (1956). He viewed §tpess as the composite result
of a number of stressors defined as "potentially noxious environmental
‘forces pressing on the individual”. Stress was then transformed into
strain, a‘ﬁeasqre of the sirength of stress as perce{ved and éva1uated
b} the household. MWith different levels of strain the household could
adopt differeﬁt coping respdnses, ﬁne of which was relocation,

The  distinction between stress and strain, however, does not
appear to be significant since stfess is not independent of the(perceiviné
individual. Thus Brown and Moore (1970) dispense w%th the concept of
strain, }ecognizing stress as a measure of the strength of a set of
stressors relative to the household. They state: |

Stressors relevant to migration behaviour derive from

disparity between the collective needs of the house-

hold and the characteristics of its environment.
Thus stress is a measure of disparity or di§harmony between a hogseho]d
and its environment. Such a definitioﬁ'suggests that stress for a given
household depends only on the local environment operating as a push
factor.in hobiiity. But stress may also depend on the relative'attractive-

ness of opportunities in the action space.

Clark and Cadwal]aﬁer (1973) and Clark (1975) recognize stress as

2

»

a measure of disparity, but between satisfaction at the present location

and the potential satisfaction elsewhere. They define 1oéat10na1'stre§s
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as:
the gap between satisfaction at one location and
. that potentially possible at another...(it is) the
difference between an individual household's
present level of satisfaction and the level of
satisfaction it believes may be attained elsewhere.
(Clark, 1975, p.168)
0f course satisfaction depends on the degree to which needs and desires
are accommodated at a particular place. Thus, this definition of stress
may be recognized as incorporating both push and pull factors.
This idea of stress forms the basis of the concept of residential
R
stress developed in the model in the following chapter, If we recognize
that satisfaction at the hou§ehold‘s present residence is analogous to
experienced place utility, and that-satisfaction believed attainable
elsewhere ‘is analogous to aspiration utility, then locaticnal stress is
simply the difference between experienced place utility and aspiration
utility. To emphaéize the more general cpncept of place utility proposed
in the model, namely that place utility depends not only on aspects of

the residence including location but also on the consumption of other

goods, this concept of stress is referred to as residential stress,.

PRy



CHAPTER 4

THE THEORETICAL MODEL o

N

4.1 Introduction ,/)

The objective of this chapter’is to develop and analyze a mer1

of the mobility decisions of households. In the first part of the

chapter (sedfion 4.2) the model is developed. In the second part of the
chapter (section 4.3) the effecfs of certa%n changes are analyzed, This
analysis provides the basis for a number of empirically testable hypotheses\
which are developed in Chapter 5.

The model is based on the concepts of place utility, attainable
aspirations and stress. These concebts are explicitly defined - the
model. Particularly, the concept of attainable aspirations is specified
within the model as part of thé eQaiuation process; Espiratipns are not
assumed to exist independent of the evaluation process. The relationships.
among these concepts are also specified. Residential stress is defined
as the difference between aspiration utility and experienced p%ace
utility. )

These ideas are developed within the framework of the theary of
consumer behaviour. In this.épproach a consumer is Ehought to possess a
set of preferentes for different csﬁbinations of quantities of commodities.
These preferences determine the conéumer's behaviour., Faced with a

L 4

choice among a set of available alternatives, i.e.,” commodity bundles,
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the consumer selects that alternative yhich is mést preferred. Such’
behaviour is terhed rational. The ability to make suéh choices implies
that the consumer has information about, and is able to.evaﬁuate,
alternatives. Not all alternatives, however, m;y be Féasible since- the
cost of purchasing and consuming certain bundles of commodities may
exceed the consumer's budgef ﬁr income .,

Under certain conditions, fhé consumer's preferences may be.
represented by a utility function (see Green, 1971). A utility function
is a mapping which associates with each commodity bundle, a unique
number such that if the bundle gi is preferred to the bundle g@, then the.
number associated with Zﬁ, namely U(gj), is greater than the number
associated with Z;, namely U(Zﬁ). Stated more succinctly:

/ 7' preferred to 2<=> u(z})u(D).
The advantage of assuming the existence of a utility function is that it
permits the problem faced by the consumer to be formulated as a mathemat-
ical problem, namely a constrained optimization problem and analyzed
Lsinq known mathematical concepts.

Normally in consumer fheory, a utility function is recognized as
being uniqug only up to an ordinal transtormatron, In other words the
utility function conveys information only about the relative ranking of
alternatives. In the bresent model, however, the uttlity function will
be assumed to be unique up to a linear transformation. That is, the
utility function maps out an intérvaL_;cale n which not only the
Fﬁnkings but the relative utility differences have meaning. This assumes

that the uti]itj values express preference intensities.
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In the present model the range of commodities is partitioned
into two sets relating to housing and all other goods. Housing is
recognized as a multidimensional commodity. A residence or residential
environment (the terms will be used synonymou§1y), represents a bundle
of "attributes”. These include aspects of the dwelling and lot, such as
the amount of internal and external space, aspects of the neighbourhood,
both physical and social, and aspects of relative location such as the
distances to work, shop, or friends.

The podel also specifically includes economic constraints, nameEy
household income and housinq costs. Clark (1976) has recently argued

that the behavioural approach,‘focusing on preferences, has neglected the

economic constraints affecting mobility behaviour. He provides evidence

of the validity of using simple economic variables in predicting intra-
urban migration bhehaviour. . The present model incorpor;tes theFe.
con§trapnts in explaining mobility behaviour.

Finally, the model adopts the view of the household as an
intendedly rational decisigon-maker. This interpretation is consistent
with the theory of consumer behavjour. It recognizes, however, that
decision-makers are not omniscient but have limited infﬁrﬁation about

alternatives and consequénces; choices are made from this more 1imited

set, Intendedly rational behaviour therefore, following Wolpert (1965)

emphasizes that households have limited knowledge and predictive abilify.
. y

13

but considerable powers of computation. This last assumption does not
appear particuTarly restrictive given the nature of the problem situation,

Relocation usually is of major significance to a household and thus



subject to considerable effort and consideration. Consequently, we

would expect a detailed evaluation process.]

4.2 The Model

The individual household is assumed to‘%avé a preference
structure which may be represented by a utility function;

UV X 2] (a.1)
U, 1s the utility at time t, X, is the vector of attributes of a
residential environment, Z, is the vector of attributes of all other
goods, and Vt is the specific preference mapping, or utility function,
all identified at time t. The attributes of a residential environment
may include aspects of the site, neighbourhood, and relative location.
For a particular residential environment, Xjpekyes i=l,...,‘n, is the
level of attribute 1 at time t; zjteg{; J=1,..., m, is the level of
“other good" j consumed.by the household at time t. The fact that the
utility function, Vt. is indexed by time indicates that the household's
preference structure may change over time. Occhsionally, the time index
will be dropped with the understanding that zgggsituatiOn refers to a

spacific point or short period in time. . S

! We should also recognize that a model-.represents both an approximation

to reality and a tool for analysis. . Thus unrealistic assumptions must
be evaluated on the basis of their impact on the conclusions, and
whether any results at all can be obtained without those assymptions.
0f course, one advantage of a formal approach is that it promotes
explicit constderation of assumptions and avoids implicit assumptions
of which one is not aware. Implicit assumptions may be more damaging
since their impact is unrecognized.
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4

The utility function is assumed to have two properties; “that it
is differentiable and quasiconcave. Differentiability implies that vt
is smoothly continuous, and may bevrecognized as. an approximation to
reality. [t is adopted to permit-easier exposition'of certain concepts.]
Quasiconcavity, which includes concavity as a special éase, 1éblies that
Vt is non-decreasing over some range, and then non-increasing over some
range. For example, a bell shape is quasiconcave. This represents a
very weak assumption, permitting for example, increasing marginal
uti]iiies, “flat portions" and satiation points. i

The household is also assumed to be faced with three types of
constraints. First, the household is assumed to have a set of ﬁinimum
need levels which may represent physical subsistence levels or socio-
ecanomically determined need levels. These are dénoted by the vectors,
Z(t), X(t). Some Ej(t)eZ(t); j=1,..., m and ii(t)sX(t); i=1,..., n, may
be zero. These minimum need levels correspond to Brown and Moore's
(1970) ]ower aspiration limits. They may be interpreted as attribute'
levels below which tradeoffs are meaningless. That is analogous to
satisficing models, if say, xi<x:, then the household cannot be compen-
sated by increases in another }or several) attributes, say ;k, reqard1e§s

of how much x, is increased. The vectors 2(t), X(t), which define the

household's set of minimum needs may change dver time. Particularly,

! For an interesting analysis of a situation in which some goods are

recognized not to be continuous but to occur in a number of discrete
quality levels, see Sweeney (1974).
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'QQey would appear to be sensitive to life cycle changes.

Second, the household is assumed to have a set of upper need
Jevels denoted by the vectors Z(;), X(t). These coirespond to Brown and
Moore's (1970) upper aspiration 1imits. They specify a point beyond
which the household is unable to make eQa1uations;‘tradeoffs are meaning-

less. For example, the consumption of food over a given time period is

limited at some point. For some commodities, however, upper need Timits

" may not exist, i.e., Ej(t)=w; ;.(t);m, where Ej(t)eZ(t) and §i(t)eX(t).

i
Further, for some goods, upper need levels may change over time: too

much space for a household at one point in time may not be too much at a
later point.in timg, particularly if household size has increased.

Third, the household has a limited income, Y(t). This is defined
as the household's permanent or normal income which, in turn,.is defined

as the Johg run.expected income free of transitory or short run income

‘fluctuations. The household, then, is thought to base decisions on stable

income expectations. This, of course, depends on past and present income’

flows. This definition is adopted here since it has been shown to be an

appropriate measure of income in analyzing household consumption patterns,

particularly housing consumption (Reid, 1962').

With this view of the household, .experienced place utility may

be defined:
o_yt,0 O : ' )
U=V (Z{' ﬁt) (4.2) -
Ug refers to a particular household's experienced place utility; 52 refers

" to the attribute levels of that household's residential environment:; and

lt refers to the levels of all other goods consumed, all at time t.

1

O
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. - ,. -
Since the attributes of a household's residence are fixed at a given time -

.

“ ~
t, i.e., 32 is fixed, the vector ;2 is defined as the solution to.the

following problem:
' _oty0

Max U,=V™(X¢, Z,)

s.t. R(Kg,t) + P(t) Z,<¥(t)
R Z{'Z‘t)so (4.3)
Xp-%(t)<0
ytygﬁoﬁ

BB .

where P(t) refers th the known vector of prices associated with goods Z,
and R(ﬁg;t)(refers to the kn0wh costs associatﬁd with the household's
re§idence at time f, i.e., the househoid”s present residence.] Having
determined Zg, the uti]fty Tevel, Uz is also determiAed. ' . !
) Problem (4.3) may be interpreted in the following way. The
household, as an intended]y rational decision-maker, 'seeks to maximise

its utility. It does so by. allocating its income to housing and other

goods in a manner consistent with its’ preferences, but in the present case,

boa solution to this problem is guaranteed to exist if the feasible

region is nonempty and R is linear, along with the previous assumption
that V" is quasiconcave. This has been shown by Kanaroglou (1976). .
For a discussion of conditions necessary and sufficient for solution
without upper limits, see Chiang (1974; Chapter 20). Numerous studies
have been devoted'to empirically examining the relationship between .

- housing attributes and price: These studies have generally found a
linear relationship %o provide high levels of statistical explanation.
See, for example, Berry and Bednarz (1974); Kain and Quigley (1970);
Apps (1971); or Little (1976).

-

-
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. the household's hqusing, i.e., residence, 52, and housing cost,
=R(l,t)=R(32,t), are fixed. Thus the household seeks to.allocate its:
remaining income, after housing costs, optimally to the purchase and
congumptiod of other goods,'g,‘ This cdnsumﬁtion of other goods which is
associated‘with the household's residence at time t, is deno;ed by gg.‘
The formulation may be e&tended to define the plece utility of other
places in the household's action space by replacing X0 and R( Xio t) Sy
X4 and R(X),t) where the prime denotes a particular residence other than
the household’'s present residence. )

In a similar manner, attainable aspirations and aspiration placez
utility may also be defined. Aspiration place utility, Uy, is the utility
Jevel_aésociated with the household's attairablé aspirations,denoteﬁ by

*

' *
the vectors, X, Z,, i.e.,

: *;t*
- -~ U=V (5{,

* ) )
- Uy -Z—‘t) ) 7 (4.4?

' * . *
- The vectors §¢, and g{, are defined by the following problem:

Max UV Z,)
s.te R(X )+ P(t) ZoeY(t)
. 5¢-th)so
Zt-Z(t)sO

X(t)-X,<0 s

(4.5)

- Z(t)-7,<0 A
' where housing prices, R(X,t) and other goods,prices P(t), are known.

* . .
So]ut1on of this problem y1e}ds Z t’ and by (4. 4), U - Notice that the

basic distinction between problems (4.3) and (4.5) is that in the former

+*
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case residential attribute levels are fixed;(they refer to the household's
ﬁresent specific resiﬁence, whereas in the latter case, residential
attribute levels are not fixed as the household consfders a range of
ppssible residential accommodations.‘ ‘

The evaluation process described by’problem (4.5) may be inter-
preted in the fol]owihg way. The household is thought to possess inform-
ation about other resldent1a1 environments in the urban area. This'
information fis aCCumulated through casual contact with friends,- reiat1ves,
business associates, etc. and through the mass media. These sources are
important in 1nf]uéncing the household's knowledge o% the rénge of
opportunities in the action space aﬁd part%cu]arly their prices reflected
in the term R(X,t) which\varies over space. The household, therefore,
develops an expectation of prices at each location in the action spaée;
i.e., R(X,t) is known, or at least, believed known by” the household. |
With this information, and given its preferences, needs, and income, the
household fs’§b1e to determine the optimal combination of housing and
other goodé at each location, and hente the attainab]ealevel of utility
_at each }ocatién. The optimal consumption bundle at each Tocation,

however, represents a hypothetical combination and does not necessarily

refer to a specific residence. In performing these calculations, thé
household maps out what may be thought of as a hti]ity aspiratioavsurface

(Fig. 4.1). The highest point on this surface represénts the household“s

1 Location need not refer to a point but may refer to a small area or
neighbourhood
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Figure A.1 Cross-Section of an Aspiration Utility Surface
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aspiration plaée uti?ity. ‘The‘vectors ;f, 5? which correspond to that
optimal point represent the household's aspirations.1‘ There may, however,
be a number of locations which achieve the same optimal aspiration utility,
U*, as shown in Fig. 4.1.‘ Corresponding to these points will be different
aspirations vectors, i.e., different quantities of Z and X may yield the
same ]gve}{bf utility. This arises from the fact that R(X,t) is composed
of a number of separate costs which may vary differently over space.
This leads to different tradeoffs among the elements of Z and X. Thus,
while the level of aspiration utility, U*,'wil1 be ugiqqe at any one time,
the househbidns'hgpirations (Zf, xf)‘need not be unique. Nevertheless,
for‘é;%plicit&? we shall often speak of aspirations ?s if they were unique.
Given these concepts, we may formalize the concept of residential
stress, S, as the‘diffgrence between aspiration utility and experienced
place .utility:
* 0 . .

o S=Up-Uy ) (4.6)
‘This ma’ be interpreted as”follows. At any point in time a hougehold's
relative satisfaction wifh a given sitdation depends not only on what

the household has, but also on what the household thinks it coh]d have.

o~

Notice that there is a relationship between this model of residential
evaluation and that developed by Alonso (T964), In.the present model
the household develops expectations of prices which permits it to
calculate U* and hence an aspiration utility surface. In Alonso's
model the .reverse occurs. The household determines the price it is
witling to pay to achieve a given level of utility. Over space this
maps out a bid-rent curve, Different bid-rent, curves correspond to
different utility levels. Similarly, in the present model, different
aspiration uttlity surfaces correspond to different price expectations.
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The difference between these is a measure of re]at1ve d15$6t1$fact10n, or
in this case, residential stress. Over time, th1s d1fference may change
so that the present situation becomes either less, or more, sat1sfactory.
If stress associated with thét”?esidential environment increases, the
househiold may decide to seek a new residence. .

At low levels of stress, however, the household is not likely to
contemplate mdving. Instead, the household may adopt other behavioural
responses to reduce S (Brown and Moore, 1970). For example, the household
may modify its present residence, thereby -increas.ing Uz and reducing S.
At high levels of residential stress,~however,’the househo1d~may take the
more drastic action of deciding to seek a new residence.

These different responseg may be thaught to correspond to
di fferent stress threshold levels (Wolpert, 1966). Particularly, one
stress threshold level, aft)}, may be associated'with the following simple
relocation decision rule: if S exceeds a(t}, i.e. S>a(t), then the house-
hold decides to seek a ngw residence. Within the model, a(t) may be
interpreted as the anticipate& disutility associated with the effort
required to relocate. This is conS'steﬁt-with the fac£ that since a(t)
is being compared tp a utility heasure,d(s), it also must represent a

utility measure.] the factors affecting a(t) may include money costs

Since a(t) represents a ut111ty measure it could be incorporated into
the calculation of aspiration utility. This might be appropriate to
the extent that relocation costs may vary with potential destinations.
On the other hand, these costs represent a one time cost which appears
to be more appropr1ately considered as an impediment to relocat1on
rather than an aspect of atta1nab]e aspirations.
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associated with seérching and moving as well as psychic costs.] These
psychic costs, however, include not only the diséomfort of actually
moving bu; also the loss of social and psychological ties with the
present residence. Thus alt) represents‘aﬁ inertia factor analogous to
that dti]ized in semi-markov models 6f mobility where the probability of
moving from place i to place j at time t depen&s on the length of
residence at 1 pripr to t (G1nsberg, 1971; for a review see Shaw, 19755
This inertia effect\is supported by empirical evidence: as the length of
residence 1ncreases, the probability of moving decreases (Land, 1969;
Morrison, 1967; Speare, 1970). The effect is known as the duration of
‘ stay effect or law af cumulative inertia qnd is explained by the increased
sécia] and psychological fies in an area which a household develops over
time. Thus, the residential stress threshold, a{t), may be interpreted
as a disutility measure associated with the economic, social and
psychd!ogfcgl costs of moving which increases with time ét a particular
res1deﬁq¢. B |

To summarize, the basic idea of the model is that a h0useh6]d
compares what it has, i.e., expérienced place utility (U°), with what it
believés it could have, i.e., aspiration utility (U*). The difference
between thesé is a measure of relative dissatisfacgion or residential —

stress (S). If residential stress exceeds the household's stress threshold

-

! Simmons (1968) has suggested that moving costs may be as high as 10%

of the value of the residence.
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level, a(t), thenfthé household decides to seek a new residence; otherwise
the household decides to continue living at its present residence.

In re1atfon to previous studies, a number of aspects of this model
are importapt. At least.five points may be emphasized. First, place
utility is -unique to the individual household, at least to the extent
that the househo]d's preferences, Vt, and income, Y(t), are unique, Thus
it follows from this model that attempts to define aggregate place
utility measures for urban sub-areas (e.q., Brown and Longbrake, 1970), «
must implicitly assume that all households have the same:pveference
gtructure and income. Even if a number of income-1ife cycle groups can
be defined with»simi}ar preference ;tructureé within groups, but varying
between groups, then not bne, but several place utility measures for a
singlte area should be calcu]ated before the concépt of place utility is
used in aggregate analyses of'intraurban migration flows. Of course,‘the
extent to which indiv%dua]s can be, aggregated into a limitéd number of
homogeneous preference groups is an empirical question. The probleﬁ of
aqggregating individuals is discussed briefly in Chapter 8.

Sgcond,,place utility depends not‘on1y on the consumption of
housing, j.e., tpe nature of the res&dence attributes, but also on the
consumption of ‘other goods. This reflects the simple observation that a
poor household will not be happy in a house, regardless of how attractive
it is, if they have no méney left to buy food. Elace utflity dgfined
only in terms of housihg att}ibutes implicitly assumes that the utility
" associated with the residential environment can be ;eparated from the

utflity associated with the consumption of ather goods. That is, the
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u;iIity associated with a given residence i§ independent of the levels of
consumption of other goods. This is invalid. The present definition of
experienced place uti}ity, therefore; differs from previous definitions
.in that U° is defined to include place at}?ibutes ratner than being
defined only with respect to place attributes.

Third, in the present model, aspinétions and aspiration place
'utility follow from an evaluation process. Aspirations are seen to depend
on the household's preferénces, the household's constraints of needs and
“income, and the constraints of the market situation, i.e., the set of.
opportunities and th?ir prices. In this formulation, therefore,
aspirations are endogenous]y‘determined and not’exogenously given as in
most earlier formulations. N

Fourth, aspiration utility and placé uti)ity vary over time.
That place utility changes over time has not been emphasized in previous
studies. In the present model, hoWeger, changes may occur in the
parameters of income, Y(t}, prices of other goods,:P(t), housing costs,
Rji,t), upper need limits, X(t), Z(t), and minimum need limits, X(t),
Z(t), all of which may affect place utility. Moreover, changes may occur
in-the attribute levels of the residentiql environment itself; for example,
the social characteristics of the neighbourhood may change, or changes may

occur in the househo]d's'preferencé structure affecting the place uti]ityk

of a given residence re]a;ive to other places in the household’s action
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space, {.e., changes may occur in the parameters of the function Vt,]
Such changes are vital to an understanding of mobility behaviour. As a
result, the effects of these parameter changes on aspiration utility,
experienced place utility and, hence, residential stress are discussed
more fully in section 4.3, below, - )
Finally, a fifth aspect of the model cbncerns the role of
opportunities in the decis{on to seek a new residence. The set of
opportunities, real or perceived, influence the household's expectations
of housiqg prices, or, put differently, the types of residencés which
may be purchased at various prices. These price expectations affect the
héusehold's aspirations, aspiration uéi]ity, and hence, residential stress.
Thus, the attractiveness of the set of opportunities is important in
determining the level of dissatisfaction or residential stress which a
household feels at {ts present residence, ‘In previous studies this
~relationship between opportunities and dissatisfaction has not been
emphasized, Instead dissatisfaction has been viewed as th; result of
inadequacies with the household's present residence. Opportunities and

.dissatisfaction, however, cannot be separated.

Given that a household has decided to seek a new residence, the

1 Changes in utility levels always reflect relative changes. Henceforth,

we shall speak of increases or decreases in, for example, experienced
place utility as if these were absolute changes, but shall mean
relative changes. For example, if we say place utility has increased,
this shall be interpreted as increased relative to the place utility
levels of other residences in the action space unless explicitly
specified to the contrary.

’
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next phase in the mobility sequence involves a process of search and
evaluation leading to the decision to select a spefific residence. With
respect to the present formutation, three questions may be éonsidered.
F{rst,,what is the role of aspiration utility in the search and
evaluation process? Second, how do aspiration} and aspiration utility
change during search? And third, what factors inf]&%nce the length of
search? |

In the process of search, aspiration utility may function as a‘
goal, both in a spatial and psychological context. Spatiaf]y, U* is .
associated, via the aspiration utility surface, with a limited number
of locations. In search these locations will be examined first. Thus,
U* will quide the spatial sequence of search. More generally, however,
U* functions as ‘a psycholegical goal. In this respect, U* may operate as
a goal in a satisficing manner. For example, the household may select
the first residence, say, 5}, whose place utility reaches or excee&s the
aspirgtiog utility, i.e., U'=Vt(gf, L') > U, Unlike a typical satisficing
model, however, not all initial attainable aspirations need be satisfied.
Some attribute levels may exceed the attainable aspiration level anh
compensate for other attribute levels below the attainable éspiration
levels. It i; the place utility of the residence which must exceed (or
equal) the aspiration utility, i.e., U‘zU*, and not the individual
aspiration levels.

The hoqgeho]d, however, mhy not immediately chooée a residence ‘
whose pface utﬁ]i%y exceeds its aspiratiqn utility becayse in encountering

such a vacancy, the household's aspiration utility may change. For example,
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if U0 and (X, 2) 7 (X', 7°), then the household's oriqinal price

expectations must have been incorrect; otherwise residence i' would not
be attainab]e: In this case, the household may alter its expectations

and.hence U*. This/ may be clarified with reference to FiQ. 4.2. This

shows a household’s choice set for the simple case where there are only
two choice attributes, X and Z. The household's initjal price expecta-
tions are reflected in the budget line YQ. The households aspirations

then will Se (X;, Z;) and aspiration utility U;. If the household,

however, identifies the vacancy (X , Z ) which is economically feasible,

then the household may alter its expectations. This is reflected in
the new budget constraint Y. The new aspirations wouldiﬁé (x*, 27y and ¥
new aspiration utility would be U*. With this new aspiration utility,
what had been an acceptable residence, would now be rejectedyand ;earch
would continue. In this way, ch@nges in price expectations, which in
turn affect aspiration utility, explain'why a household may not immediately
select an acceptable residence in search and why, if U* later falls, such
a residence may be subsequently chosent

A;piration utility may fall if the household encounters repeated N
failures in search. This may result in the household deciding either!to .
remain in its‘present residence, and thus end search, or reconsidering
previousiy unacceptable residences encountered in search. waever. even
if U* falls to the point that residential stress is less than the "
original stress threshold, the household may still move, if a(t) has also

decreased. a(t) may decrease in search as more and more of the original

expected costs of relocation are foregone. Thus, at some time after



Figure 4.2

A Household's Choice Set in Theory and Reality
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search 1is {nitiated, the inertia barrier will be less a1thougﬁ it wi]ﬁ ;
never be zero. In this way & household may decide to relocate even
though the selected residence does not reach its original asp{rationh
utility level.

In general, we may expect the houseﬁo]d to recognize the
incompleteness_of its in%ormation. The household may, for example,
have expectations about either the length of time required in search, or
the, nuﬁﬁer of vacancies which should be examingd before there is enough
information to make a decision.] In any case, the household is not
likely to select a particular residence until its aspirations have
stabilized. When this will occur, i.e., the length of time in search,
will depend on the oriéﬁna] accuracy of the ﬁouseho]d}s aspiration as
well as the sequenée of vacancies identified in seérch.

Finally, an important question for subsequent analysis is the

relationship between aspiration utility and experienced place utility,

o

. -
immediately after a household moves. This requires a consideration of

optimal utility in theory, and optimal'ut11ity in reality.

As emphasized above, when search.begins a household's e>pectation
2 ~

. < o
An alternative way of formulating this might be to introduce a
subjective probability function as suggested by Brown and Moore (1970).
This function would define the probability of finding a vacancy for
each utility level. U* would define a situation in which the
probability of finding a vacancy, X', such that V(Xx', ') > U was very
high but the probability of finding a vacancy such that V(X‘ ') > u*
was low. This function would be impartant in defining the a priori

expectations with regard to the numbgr of vacancies to be examined and
the length. of ‘search.

-2
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of prices and opportunities is likely incorrect. Thus there is a

' discrégancy between what the household believes is attainable and what is

actually attainable. This discrepancy arises from the fact that the

:househo1d does not héve perfect information either about the actual. set
of oppértunities or their actual prices. This does not affect the house-
hald's decision to seek a new residence, for it is what the househo1d
believes is attainable whlch is important in that decision. '

Once this dec151on 1s made, however, "and search act1ve1y begins,
then the increase in information which f011ows'w111 lead to changes‘ln
expecfétions. - These changes should reduce the discrepancy between whag

- is belleved atta1nab]e and what is actua]]y attainable. Ultimately, as.

’ 1nfo¥m//1on accumu]ates what is be11eved attainable should correspond

‘with what is actua11y atta1nab1e Whether such\a cqrrespondence occurs ,
however; 1is un1mport5nt. What is importént‘iS'that therhodseho1a"

abelievqs such a correspondence has occurred. - At this point the household
ma; decide not to moVe. A1tern;t1§ely, the household méy decide to move

10 a new residence. In this case, the newlnégkdénce will répresent the
best residedce the household believes 1s_attainab1e. Consequently;l
‘immediately upon relocation, fhe household's expe;ienced place utility -

"will equal’the hodseho]ﬁ's aspiration place utility, 'i.e., ﬁ*=U°, In :
theory, therefore, thé household may aphieve the opti@a]}]evel of utility,
oo

In reality, howéver,'U* may not-be achiévable for two reasons.

First, the actual number of opportunities whicth are available in a finite

space and which can be identified in a finite time, is.limited. . Thus,
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. there is a discrepancy between what is actually available and what is
‘potentially available. Second, some variables (residence attributes) are
not contihuous} as. assumed in theory; but discrete. Thus some combinations

1

are not potentially available.

* These discrepancies ;ay be gﬁarified with reference, once more,
to Fig. 4,2. Assume that the bﬁdget line, Y: is believed to be accurate.
’Thén in theory? aspiration utility is U* and aspirations are (X*, Z*).
In :¥a1ity, however, there is a 1limited number of opportunities,
. shown by the set of dots. The best residence available is the one
identified by the point (Xi, Z'): The optimal level of utility in reality,
therefore, is not U* but the Tevel asspcfatgd with the point (X., Z').
Notice that this may occur even if tﬁe combination (X*, Z*) is potentially .
possible in reality. Indeed, such a combination may exist but not be ;
vacant at that tjme. : - oo

Moreover, there are cert&in indivisibilities in reality which

prevent the ﬁouseho?d from obtaining the theoretical level of asﬁiration

utility: One indivisibility is that some attributes are not continuous

so that certain levels of these attributes may not occur in reality. A

second indivisibility is that certain combinations of attribute levels

may not occur in reality. For example, large lots are.usyally incom-
ﬁatible with downtown locations. _Thus, the aspiration feveﬁs defined in
theory by érading of% sm;}1er and smaller duantities until marginal ’
utilities are equal may net exist in reality.” In Fig. 4;2, ihdivjsi-
bilities may lead fo the result ‘that the cémbinatioﬁ (X*, Z*) is not

possible, not even potentially] in reality.
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The result of these 11mitaiibns is that a hog;eho?d.ﬁay attain
the optimal 1ev;{ of utility in reality but riot the optimal level in
theory. Tbis poses no great difficulty in the analysis. It does imply,
'however,.that immediately upon relocation, evq? after an extensive
process of informaiion accumulation in segrch! that‘agpifation utitity
need no£ be equé] to expérienced b]ace utility. This can complicate fhez .

discussion. Hence, in subsequent analysis we shall assume that- upon

relocation, experienced and aspiratidn place utility levels are equal. -

4.3 Factors Affecting the Level of Residentfa] Stress Over Time
The purpose of this séction is to analyze, within the framework
_of the model., tﬁoseafacfprs whicﬁ‘ﬁay change over time and affect tHe'
level of residential stress. Three types of factors may be idéntified.
Changes may occur in 1) the residential environment, i.e., changes in
52 or x;, 2) -the constraints of the decision situation, i.e., changes in’
the markef éituatidn, (P, R), in household income (Y), and 15 needs
(X¢, Z{,-Xt, Zt) and 3) the household's breference'st}uéture? i.e., the .ot
parameters of the utility function, V%, - | *
Changes in the residential environment are easily understood.
These refle&t the physical and gocial changes éenstant1y occurring in the
_city. Somg'chapgeQ focus on the household's present residential enwiron;
ment such és‘changes in the site‘e.g., new ]andscapiné or an_a1terati§n '
to the layoﬂt, etc., changes in the neighbourhood,?%.g., a new highrise,
néw park or new neighbours, and éhqnges in relative location, e.g., new

shopping tentre. These changes fenq to have a greater 1mpéct on



58

-

experienced place uti]ity_than 6n aspiration utility, thereby affecting
residential stress. In contrast some changes affect the set of opportuni-
fies in the residéntial enviropment and thereby affect aspiration—utifity.
The construction of a new subdivision for example may have such an impact.
In general, changes in urbanigtructure,may.affect the level of residentia]‘
stress of individual households, at least to the extent that such changes
have a differgnt1a1 impact on experienced place yti11ty'as oppos;d tO‘\
aspiration utility. | -
0f more-interest aFe changesﬁin the constraints of the decision

éituation and changes in the preference structure. In the foflowing
section the effect of ch;hges in'the market situation are examined. This
includes, first, a discussion of the effects of changes in the prices of
other goods, i.e., changes in P, and second a discussion of the effects
of changes in housing Eosts, 1.e.,‘changes in ﬁ.

' Then 1in successive sectfopsﬂthe effects of changg§ in iﬁcpmg.

needs and preferénces are discussed.

4.3.1 Changes in the Market Situation

" Changes' in the market situation are reflected in changqs_in the

relative prices of other goods, P, and in the relative price (or cost) -

of housing R. We shall consider-these in turn.
" Since the prices of other goods, P, enter the budget constraint

-
&
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in both problems (4.3) and (4:5), changes in P may affect both u® and U*.
and hence,,résidential stressl Since both are affected in. the same
diréction, howevgr, it is not 1nnmd1atg1y apparent how S is affected. For '
exaﬁple; assuming that neither uppér nor lower cbnsfraintg are met
a; equ$11ties but that the income constraint is met as an equé]fty;‘then
an increase in some price, Pife P, will reduce both v and U*. ‘
Conversely, a decrease in P, will increase both u° and U*. What is of |
interest hoﬁever is the differential impact on u° and_U*, i.e., the
1mpéct on 3. The’strategy for ana]}zing this will be to examine graphi- -
cal]} éﬁe sjmp]eét possible situation in which there are only two
composite g;ods, Z and Y, representing other. goods apd housing respect-
ively. This-will provide considerable insight into the problem but no
effort wi]i be made tb extend £hg argument to the much more di fficult.
general casel '

Consider the situation in which a household has just relocated at

, time t=0: place utility will be equal to aspiration utility, i;e.; Ug=U:;
l _zﬁ:z;; Xg=X:; SO=0:] This information may be represeﬁted 6n an . ‘
indifference map as in Fig. 4.3. In that diagram, the actual and optimal
consumption levels (at t=0), are detefmined by the point of tanﬁency “
betwegn the 1hd1fference cufvé and the\budget 11ne.YY1 Lower‘but,not
.uppergneed levels have been included; the latter have been excluded_far
1 gjmp]1c1ty.
Now consider the effect 8f d price decrease for Z at t=1. The.

budget Tine will shift to YY].l This will define a new set of aspirations,

1 See the relevant discussion on pageS 55 and.56.
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(Z;, X;), agd aspiration place utility, U;. Sbec1f1ca11y, depending on
the househ ;d‘s preference §tructure, the desired Tevel of housing, X?.
will increase, decrease, or remain the same. The latter case is unlikely.
And either aﬁtincrease or decrease in the desired level of housing, which
cannot be accommodated at the present r;:}gence w511 lead to an increase
in residential stress.

Figure 4.3 is an example of the situation in thch tﬁe desired
level of housing increases as a resu]t of the decrease in the pricé of Z.
The utility 1ncrease 1s shown by the fact that the new budget line is
tangent to -- the househo]d could achieve -- a higher indifference curve.
If the household does not move, however, then 1its consumption of housing
is fixeﬁ, é]tHough 1t§ purchase of Z is increased due to the Tower price.
The household Qould be able to\burchase up to quantity Z? and achieve
utility Tevel U? This neﬁ -level of experienced place. uti]ity is higher
than before, but 1ess than the level of aspiration uti]ity, U;, i.e., U?
is a Tower indifﬁerence curve than,U].2 A s1m11ar diagram may be |
constrgcted for the situation when desired housing consumption falls.

The result is the same: desired and grésént housing consumption diverge

and residential stress increases. Therefore, in general, the decrease

. ) "

1 The desired ‘level of X could remain the same after the fall in the
price of Z only if the price e]ast1c1ty of demand for Z was exactly
Unity.

2

Fig. 4.3 is drawn showing'§tf1ct1y convex indifference curves; Under’
the assumption ef-quasi-concavity of the utility gunct1on this need
n8t be the case. It is possible therefore, for UT to equal Uf but not
Uy > U%, ' . :

1 1

h
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in the ér1ce of other good Z 1ﬁadsnto a greater increase in U* than in
W® so that residential stress is 1ncr;ased; (

Intuitively, this result may be 1nterpret€q in the following way.
With the price decrease. the hdusgho]d would like to reorganize its
-consumption pattern. It would 1ike to burchase more of the cheaper good
Z, and at the same time would Tike to alter its consu;pt1on of housing, X,
which can be achieved only through relocation. With reﬁpect to aspira-
tions, then, the household can consider purchaéing more of good Z and
different amountslof X.and achieve utility level U:. With respect to
the household’s present residence, housing is fixed so that utility can
be increased only by purchasing more Z. In other words, at its present
residence the household has. less freedom’of choice. The consdmption of
Z will 1ncrease and éxperienéed p1ace utifity will 1ncréase but in
general .an optimal consumption pattern will not be achieved. ! Thus
U* > U° and residential stress is no longer zero. - A similar, ana1ys1s may
Qe performed -for the situation in which the 5n1t1al”price change is an
increase. As before,lthe household will havé less freedom in adjusting
its consumption pattern at 1ts present residence so that in QBnera] u°
and U will divergé and residential stress will increase.

This ana]ysis suggests the fo1]owing'bonc1usion:Lafter re]ocatipn,
an increase or'decreasg in the price of goods other than housing will

increase residential straess,

The present residence will provide an optima? consumption pattern only
if Z is unit e]astic .
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A similar analysis may be used to examine the effects of changes
in the cost of hous1n§» i.e., changes in R. These might include changes
in utility costé{ taxes, mortgage rates etcl Consider the simplest
situation in which housing "and other géods are représented by the
composite goods X and Z respectively and that upon.relocat1ng to the
present residence the household had achieved zero stress.

Now assume that an increase in housing costs occurs. An example
of the effects of such a change are presented in Figure 4.4. Initially
the hﬁusgho1d-1s at (Zo, Xo) and has achieved utility level U;=Ug.

After the cost change the budget 1ine shifts from YOY to Y,Y and the

1
, household's desired Eonsumption levels of Z and X‘will change to (ZT, X;).
Such a consumpt;on bundle would yield utility level U;. Adjusting
housing consumption, -however, requires re1ocation.] If the household
dogs not relocate the most advantageous consumption bundle is (Z0 X°)
yielding utility level U1. Clearly U] < Uo’ so that residential stress
is no longer zero.

In general, an increase in houéing costs affects the household's
desired level of housing. With an increase in housing costs, the desired
level of housing consumptioﬁ may decrease, rehain‘the same, br increase.

., The* Tatter two p6551b111t1es, however, afeyextremely unlikely: they would

-

! In some cases, it is possible for the household to alter its present

residence, e.g., add a room.

-~
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Figure 4.4

Effects of Changes in Housing Costs
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imply that housing must be an inferior good.] Empirical anatyses,

however, have provided considerable evidence tﬁat housing is a normal

good.2 Consequently, we may conclude that following relocation an

increase in housing costs decreases the desired level of housing

consumption and increases residential stress. Similarly a decrease in

housing costs following relocation increases the desired level of

housing and also increases residential stress.

This result, of course, is similar to the result of changes in

the price of other goods examined above. In the present case, however,

the direction of chaﬁge in desired housing consumption with changes in

housing costs can be specified: -increases in housing costs decrease -

the desired level of housing; decreases in costs increase the desired

level of housing. Thus, in general, changes in housing costs following

relocation increase ré%entia] stress.

Considering changes in housing costs, however, may not be the

1

2

The effect on the desired level of housing of a change in housing costs
may be examined via the Slutsky equation which partitions the effects .
into an 1ncome effect and a subst1tution effect (See Chiang, 1974, p.400):

ax - aX . X + aX

F1: - A R (compensated)
The second term on the right hand side is the substitution effect which
is negative. The first term is the income effect of the cost change and
can be positive only if 3X*/3Y is negative, i.e., an inferior good.
Housing, haowever, is a normal good so that 3X*/aY is positive, the first
term then is negative and 3X*/3R must be negative. Thus a housing cost
increase must decrease the desired level of housing; a cost decrease
must increase the desired level of housing.

See Reid (1962).
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most interesting question in considering the influence of market factors
in mobility. More interesting is the question of whether or not
increases in the market prices of housing affect mobility. The problem
in this case is to examine the effects of capital gains, such gafns
represent an important distinction between owners and renters.

Consider the situation for owggrs and let us begin with the
special situation where a household has just moved at time t. Then
0 - % O .o "
Ut = Ut) _x_t X

*
L Zg = 1,. This assumes that the household has adjusted
its aspirations while in search process. Now immediately following

the move, house prices increase. I[f the househaold were to sell its P
present residence the capital gains received would permit, ignoring
transaction costs, the household to just repurchase that house. However,
the household could be better off by adjusting its consumption of housing,
i.e., by substituting other goods for housing which has become relatively

more expensive. Therefore, as a result of the price increase, residential

stress has increased. Similarlyl a price decline will also increase S.
*

t
* *
Zg # ;t' Assume thatlt > 52, and that a proportional value increase in

*
More general is the situatjion in which S = U_ - Ug #0; Zg P X
. housing occurs at t+1, so that the money increase in the price of resid-

*
ence lt is greater than the increase for X2+ Now the capital gains will

=t

not permit the purchase of the commodity bundle (5:,;:) at time t+1,
Since U° is constant, S depends on the change in U*. But the change in
U* depends on whether the substitution effect resulting from the price
change is sufficient to overcome the capital gains shortfall, which

is essentially an income effect. Thus the impact on S
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depends on the utility fgnction and without more specific information,
the direction of the change in S cannot be determined. We might note,
however, that for people with strong housing preferences S is 1ikely
reduced while for-consumer oriented householdsls is likely increasgd.

Now assume the converse, that 1: < 52. The capital gains accruing
to the owner will more than offset the increase in price for the residence,
1;. Thus the household would still be able to purchase the commodity
bundle (51. g;) under the new prices. Therefore, after substitution as
*

*
> U

“a result of the rlew prices, aspiration utility will increase, Ut+1 t

and S wil) increase.

Stmilar arguments may be developed for the corresponding

situations when house prices decline.]

In general, if Z? = lfy then a change in housing prices increases
resident<al stress for owners. If gf > 5?, ; housing price increase may
or may‘not affect S, depending on the household's preference structure,
but a decrease in price will increase S. If gf < 5?. a housing price
increase will increase S while a housing price decrease may or may not
affect S, again depending on the housghold‘s preference structure.

Repeated price changes in one direction, however, will ultimately increase

residential stress.

! The effect of changés in the prices 8f particular housing attributes
may be examined, for example, thanging land values. The cases then
refer to_the relative magn&tude of the specific elements of vectors

<

X* and X7, 1.e., whether x; 3 x¥. The analysis is complex and adds
© Tittle to the conclusions.
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With renters, of course, increases in house prices do not

result in capital gains. Consequently, for renters who aspire to

owned housing, housing price increases deter or at least delay mobility cf:37<'///

plans.

4.3.2 Changes in Income

A household's real income fluctuates over time. Given that the
household's income is fully expended in problem (4.5), then an increase
*
in income increases aspiration utility, U .] But an income increase also/

increases experienced place utility, U°, again under the assumption~that,

* *
The condition must also hold that at least pne x,,eX,, or one

*

zjtsg_t is within the constraint region (i.e., not on the boundary},

* * * *
and ggr : %éit #o °F %%;—' %%ﬂt #0 (i.e., %%—- # 0). Alternatively,
SR | jt . )

if the solution to problem (4.5) is unique and interior to the constraint
region, then the income constraint is met as an equality. Notice that

in this formulation a household may attain an optimal coniumption

pattern without fully expending income. An unconstrained optimum may
occur within the constraint region, or the upper need 1{mits may fully
define the optimal solution. This latter case, however, assumes all

;1(t) are finite,.
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income 15 fb]iy expendéd in problem (4.3). Thus the effect on residen-
tial s;ress is not immediately apparent. Similarly, a decrease in income
reduces bothSU* and‘UO. Thus the grob!em in understanding the effect of
income changes on residential stress is to determine the differertia1
impact on U* and ‘U° of .changes in income. L

The analysis is essentially the same as in the case of a change
in.housing prices. The change in residential stress with alchange in
income depends on the relative locations of the vectors g? and gf and the
. vectors Z? and 5?. Chanées in income which induce these pairs o% vectors
to come together, reduce -S; changes which induce these pairs to move
farther apdrt increase S. when one pair moves together while the other

f
moves apart, the effect on residential stress is amb1guous and depends

n

on the household's utility funct1on , !
We shall show that this general result holds in the important
special case in which the household has just relocated at time t, and

. . 0. *
income changes at time t+1, At time t, assume that Ut Ut’ Xt Xt g{ Zt’

and $=0. Consider the effect of an income increase, i.e., Y(t}<Y(t+1).
Experienced place uti]ify will increaée through the increased consumption
of other goods, Z. However, housing cen§ﬁmption is fixed. This does not

represent an optimal solution with respect to both other goods and v_“%
I % -

~housing Ut+l represents the opt1ma1 solut1on . Therefore U >y?

t+] t+1’
residential stress has increased. Notice, however, that since full

income increase is used to increase consumption of other goods in the .
. . o

3 : -
experienced place utility case, whereas the income increase is used to - -

incréase consumption of both other gqéﬁs and housing in the aspiratfon
, .

3
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utility case, then -Z-t*]

then will increase this disparity and ‘further increase S. Simitarly,

* * 1 . :
>Z,,q and Xt+] . quther ineome increases

repeated income decreases will increase residential stress, .

‘We may conclude, therefore, that in any single time period, the

‘effect of income changes on residential stress depends on the sequence of
SN -

changes, whether income or other types of changes, which have occurred

prior to that time 'period and extending Q& the t1me the household first
-

occup1ed that residence, and that, over a length of time a sequence of

repeated income increases or income decreases will ultimately increase

residential stress. C ’

4.3.3 Changes in‘Needs.

. Residential stres§ may be affected by changgs in either minimum
need levels Z(t), X(t), or maximum 1eve1s, (), X(t). Both
physical and socio- ec0nom1c need 1evels may chdnge over t1me Again
these are likely sens1t1ve to life cycle changes.. When minimum need
levels 1ncrease overmtime the possibility exists of these levels exceed-
- ing attribute levels associated with the household's residence, i.e.,
spme!x?<§], 6r zg<§j. In this situation ‘the household may relocate,
i.e., adjust its housing, or alter its present residence, E.g., rennovate

¢

- This assumes that all Z,eZ and X,cX are normal goods over the
_appropriate range, i. e R aZ /aV> 0, aX /aY> N. If some goods are

*
. inferior, then ZtH#ZtH and xt+1<xt+1’ but the general argument
will st111 be valid. )

.
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_the dwelling, or adjust its needs (Brown and Moore, 1970). 1If the

particular housing need or needs not accommodated represent a physical

need then relocation or active altering of the environment is required. .

However, if the particular need is socio-economically qetérmined, then‘
the needs may be altered. This may, however, be particularily painful,
repregenting a deviation from'a peer group nofm. It may be necessitdted,
however, by the situation where no better housing is economically
feasible. This may reflect normal economic constraints, such as income,
or social and institutional cbnstraints. The latter constraints,
however, often obe%ate throuéh economic constraints, e.g., mortdage
ava%]abidﬁty. This situation would seem to‘chargcteri!% many low income
households in very poor residential accommodations, who are.clearly
dissatisfied but do not movel In the présent model; such households are
characterized as having low residential stress. However, using a broader
‘interpretation,of stress, these households are ciear1y in very §tres§fu] .
situations stemming from a disparity between what the househqld has and
what the household believes 1£'§Q§glg_have, (Gurr, 1970). Such disparities,
hﬁwever, are not al]eviated'by r%]ocation, since nothing better is
“attainable. : ‘ ' v

In a similar hanner, a household's upper needs may change,
pafticular]y through life cycle changes and socio-economic changes. ‘A
common situation in thch upper néeds may changé occurs when a household
‘decides‘to have' their first child. The three bedrooms wﬁich were |

previously excessive, are now not the case. Similarly,.toward the end of

the life cycle, the death of one spouse may render the current dwelling
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excessive and lead to relocation.

4.3.4 Changes in Preferences

Changes may occur in the household's preferences, that is, in
the parameters of the utility function. The effect of these changes on
residential stress at any given time cannot be determined since both
UO and U* will be affected. Thus, although changes in preferences will
affect S, the magnitudq and directioq of these changes cannot be
determined without further assumptions.

We may recognize, however, in the preseﬁt context,, that preference
changes may be associated with life cycle changes and socio-economic
changes.T For example, as household size.increases the relative value
(i.e., desire, not necessarily need) for internal and external space may
increase. Such a change would tend to decrease experienced place utility
?ore than aspiration utility, since witﬁ the present residence iqterna1
and e;terﬁa1 space is fixed and cannot be increased by consuming less of
other residential or other goods attributes. This restriction does not
apply in determining aspiration utility. Thus S:would increase.
Similarly, changes in socio—eéonomic status may_affec} preferences. We
may recognize, theréfore, that if preferences are affected by life cycle

and socio-economic status changes, then households underqgoing these

Apps (1971), for example, has used such an hypothesis to develop a
model of urban housing demand., Her empirical evidence however is
inconclusive.
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changes arevmore likely to be undergoiﬁg changes in residential stress
and hencé\relocation. Thus, the empirical results of, for example, Rossi
(1955) and Leslie and Richardson (1961) that mobility is related to life
cycle changes and socio-economic status’éhanges respéctively, follows

from the effecté of these changes in preferences. Notice this follows

independently of needs’.



CHAPTER 5

| THE EMPIRICAL MODEL

5.1 Introduction
f%he purpose of the remainder of this thesis is to examiﬁe the

empirical validity of the theoretical model developed in Chapter 4. This
-examination cons{sts of testing four hygothesis derived from fhedmode].
The basic empirical problem in testing these hypotheses is to deve]op a
method for measuring residential st;esé. Since residential stress, S, is
the difference between aspiration utility, U*, and experiénced pface"
utility, Oo, the problem is to measure,U* and U°. These represeni two
specific v?]ues’of thé utility function, V(Z,X), which in turn represents
a househ&ld‘s system of preferences for consumption bundles (Z X). Thus,
measures. of U and- U may be determined if a scale V can be constructed
to represent the househo]d s system of prefer;;ces for consumpt1on bund1es
such that the two values, U and U° s correspond1ng to the specific
, consumpt1on bundles, (Z X ) and (Zo X %, respect1ve1y, can be located on

the scale. Thé basic empirical prob]em, therefore, is to con$truct such

" a scale.

)

In section 5.2, the four hypothesis which form the basis of the
, i
empirical analysts are presented. In,section 5.3, a method of construct-

ing the utility scale is dissuésed. This may be thought of as an
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empi}ical model of household choice which is used to obtain measures of
residential stress. In section 5.4, an important assumption of the model,
namely that the utility function is additively separable, is discugsed.
Finally, in section 5.5, thé variables u§ed to operationalize the model,
. in the present. context, are presented.

In the‘fbllowing chapters, the data are discussed (Chapter 6},
and the analyses of the hypotheses are presented (Chapter 7).

5.2 Empirical Hypotheses ’ b

From the model of household mobility decisions developed in-
Chapter 4 a number‘of hypotheses may be deri;ed. Four such hypothesés
form Fﬁe bas1slof the empirical analysis. These are:

Hypothesis 1: Mobility behaviour is related to the level of

residential stress; movers are associated with high levels

of residential stress, and stayers are associated with low
levels of residential stress.

Hypothesis 2: Aspiration utility levels and experienced
place utility levels are directly related to the level of
income. ’ ' ’

. Hypothesis 3: Mobility behaviour is related to income
changes; households experiencing income increases or
decreases are more likely to be movers than stayers.’

‘Hypothesis 4: Mobility behaviour is related to life cycle
stage. i ' i

"Hypothesis 1 represents the basic concept of.the model, namely,
that as residential stress 1ncreqses, the household is more likely to
decide to seek a new residence and ultimately move.. ,

Hypothesis 2 follows from problems (4.3) and (4.5) exanﬁned in
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section 4.2. As the-income constraint in problems (4.3) and (4.5) is

relaxed, i.e., as the household's income level increases, ceteris paribus,

experienced place utility and'aspirntinn utility increase. * Thus, in
general u° and U* should increase as household income increases.
Hypotheses 3 and 4 are concerned with factors which affect’

residential stress levels, and hence mobility. over time. Hypothesis'B
follows from the analysis of the effects of income- changes on res1dent1a1
stress in section 4.3.2. . There the level of residential stress was
shown to depend on the accumulated income changes which have occurred
since the household F\rst occupied its present residence. Hence, giverm-
Hypothesis 1, that mobility behaviour is re]ated to_residential.stress,
and thét ;esidentia1 stress is related to income éhangesu then mobility
behaviour is related to 1ncone changes. A corollary of this is that
mobitity behaviouryis not related to the level of income‘at any given
time (Hypothesis 3). Residential stress, and hence mobility decisions,
‘depend on the dffference between what & household has obtained, 1 .e., its
experienced place utility, u° , and what the household believes it could
obtain elsewhere, i.e., its aspiration utility, U*,'which is essentially
a comparison made within a household; residential stress dogs not nepend
on inter-household income‘comnhrisonsa

" Hypothesis 4 follows either from the phstulated connéction
between household needs and 1ife cycle change; or from the postulated
connectipn between preferences and 1ife cycle shage. Either or both nf
these relatjonships,nrovide hn explanation within the structure of the

model .for the wel]'dqcumented relationship between mobility and life
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cycle stage. fhese‘}elationships may well hold at the individual Yeve!

bﬁt may not show any systematic relationship at an aggregate level. That
is, individual preferences may change-but the nature of tHese changes may
vary between 1ndividuais. The question of systematic changes in preferences
with Tife cycle stages is briefly discussed in Chapter 8.

These hypotheses are not exhaustive of those which might be
examined. For example, the effects'of changing house prices and/or
mortgage rates on mobility could be examined. Or the effect of relative
changes in the prices of other goods might be examined. ofhese four l
'major hypotheses, however, appear to provide a sign{ficant test of the
validity of the model o

The basic_empirica] difficulty in analyzing these hypaqtheses is
to develop a method-for measuring rgsidehtfa] st?ess. This réquires a
method for constructfﬁg a utility scale. Such a~methéd is the subject of ~

the foi]owing section.

5.3 Tradeoff Analysis

The approach adopted to construct the requ1red ut111ty sca]e
cons1s£s of a type of conjoint analysis.termed tradeoff ana]ys1s developed
by. Johnson (1972; 1973). The method has been used to analyze multi-
attribute choice problems in a number of areas. It is particularly
appropriate faor problems of the type considered here in which the value‘
of speciffc‘dombinations of attribute levels 1s to be estimated. Fiedier ‘

(1972) for example, used tradeoff analysis to ana]yze the demand for

different types of condom1n1um unfts which varied on such attributes as

TN
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prigef space,'viey and floor level. Davidson (1973) u;ed tradeoff
analysis to predict demand for anew transport service which incorporated -
novel attributes. And in the area of residential choice, Knight and
Menchik (1974) used tradeoff analysis to predict demand for novel types

of residential .Jand use'patterns. Harmaﬁ’(1975 ) aiso, has used the
method to analyze preference strengths for different aspects of residences
among a group of households'active]& searching for a new house.

Tradeoff analysis is'a relatively simple method of éonjoint
anal}sis. Methods of conjoint analysis provide méasures of- the relative
values of specific attributes of complex stimd]i from data relating to .
combinations of these attributes. Thé.specific attributes may -be thought .

)’,'of as independent variables, and the complex combinations as the
dependent variable. For example, data might be collected on the rank
order preferenCe§ Qf.a set of consumption bundles which va?y,on the levels
of a number of attributes. Then thg problem, known aé'the conjoint

measurement problem, is to estimate measures for the various levels of

~each indepen&ent attribute such that when they are combingé/;cco;hfng to

some function, the values associated with the attribute leyels will

account for the observed order of preferences for complex combinations

(the dependent variable). In other words, the derived values of the

dependent variable must match ‘the order of observed preferences.]

1 For an excellent discussion of the conjoint measurement problem, see

Tversky (1967). _ -
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A general method for solving this problem, termed polynomial
conjoint analysis, has been developed by Young (1972). The method is
general in that any conjoint measurement model, i.e., combination rule,
may be specified. The method suffers, however, from a practica)
viewpoint: the judgement task fequired of the respondent is extremely
difficult.

In that approach information %s required on the individual's
preferences for a number of complex stimuli. In the present case these
complex stimuli would refer to a number of hypothetical consumption
bundlés. To hdequate]y describe, these consumption buqd1es, however, we
may recognize that a relatively large number of attributes would be
required. And, although the approach requires only a ranking of these
stimuli, an 1nd1vidﬁa1's ability to comp}ehend complex information of
" this type, and make comparisons is limited (Miller, 1956). Moreover,

to adequately estimate even a relatively simple conjoint measurement
model, a large number of judgements wou]& be required. That is, a large
number of complex consumption bundles would neeq to be compared. The

" judgement task then, would be extremely difficult.

A less general, but simplified approach to the conjoint measure-
ment prob1ém 1; provided by tradeoff analysis. The approach is less
general in that an additive combination rule is specified in which no

_interaction is permitted between the independent variables. This is the
assumption, discussed in section 5.4, .that the utility function is

additively separap]e. Although restrictive, this assumption greatly
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simplifies the judgement task for the respondent. Instead of requiring
judgements on stimuli in which all attributes may vary simultareously,
judgements are made on stimuli composed of different combinations of
different levels of only two attributes. For example, a respondent might
be asked to rank nine stimuli composed from the various combinations of
two attributes each taking on one of three possible values. This ranking
is assumeq to depend on the individual's utility values for the levels of
these two attributes and not to depend on the 1éveTs of other attributes.
Thus, although the number of attribute pa;rs considered may be large,
individual judgements are simple. Tradeoff analysis, then, represents a
compromise between generality and practicality.

. The name, tradeoff analysis, stems from the type of judgemént;
required which aFe, in effect, tradeoffs between quantities of different
variables. For example, the respondent may be asked to choose between a
residence with two bedrtoms and a backyard 60 feet deep, or three bedrooms
and a backyard 20 feet deep. The choice involves trading internal space
for external space or vice versa. To the respondent, such judgements are

o

simple binary preference choices where thé two alternatives are well

. defined.

A sequence of such choices results in a preference ranking of the

different combinations of variable levels for that pair of variables.
Such a ranking may be obtained quite simply by presenting the various
combinations of the pair of attributes in the form of a matrix, termed a

tradeoff matrix, :and by asking the respondent to rank the cells. An
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FIGURE 5.1 EXAMPLE OF A TRADEOFF MATRIX
v
=\
OCCUPANCY ~ SIZE OF DWELLING
BUILDING TYPE (number of bedrooms)
1 bedroom 2 bedrooms 3 bedrooms d Bedrooms
single family . :
house 13 5 2 1
\
attached house '
(townhouse or 14 6 4 3

duplex) .

multiple family,
(divided house 15 n 8 7
or low-rise)

multiple family
(high-rise; 16 12 10 9
elevator)
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example is provided in Figure 5.1. A number of (ankings may be obtained
by selecting differeq} pairs of attributes. witﬁ\K variables there is a
total of K(K-1)/2 distinct pairs for which preferénce rankings may be
obtained. Not all rankings are required, however,;to gstimate the_
utility scale, i.e., the values for each level of each attribute.

The significance of this type of information for scaling is that

each choice provides 1nformation on relative differences. For example,

if X51 is preferred to X32~(different levels of attribute i), and xj] is

preferrégitg,sz and the comb1n§t10n (xi], ij) is preferred to (xiZ‘ X:1)

i
therr the (utility) difference between’xi] and Xi2 is greater than the

utility) difference between Xj] and sz. Each judgement therefore
represents an inequality constraint on the differences between scale
values. This restricts the admissable locations of the scale values;
i.e., V(Xi]), V(ij), V(Xj]), V(ij). As the number of inequality
constraipts increases, the freedom in locating the scale value dgcreases,'
so that in the 1imit an interval scale is produced (Shepard, 1966).

The scaling problem, therefore, in tradeoff analysis is to obtain -

a set of numbe;s, V(xij)‘ where Xij is thgzjth level of the ithlattribute,
Sth that all the inequality constraints are satisfied. In other words,
the problem is to obtain a se% of nu@bers V(xij) such that for each trade- :
.off matrix for which there is information, when the appropriate V(Xij)
values are added togéthe;, their rankings will match the original
’preference rankings of the respondent. An algorithm to solve this type of
prob]eh has been developed by Johﬁson (1972} 1973). Details of the method

are presented in Apgendix A.
Pd

- o

[
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With respect to the present application, three aspects of the
.method are particularly important.--First;the derived scale has interval
scale prppertiesi An interval scale is one in whiph differences. between
. scale values are'meaﬁingful. That is, the distances between scale values
or the magnitudés.qf the intervals are meaningful and may be compdred.
. The signifjcance of this interval scale property wﬁth'respect to
choice probYems{&é emphésized by Knight and Menchik (1974): ST
The conjoint proéedure (tradeoff analysis) used here is
most useful for~metric preference measures, giving more
information than just orderings. It is not surprising
that people prefer a large backyard to a small one, and
a view of woods: to others' backyards. It is the
magnitude of these preferences that is necessary to
ingicate real-world choices.... -
This property is particularly important in the present case since
*
residential stress is defined as the magnitude of the difference, U -u°.
For residéntia] stress to be meanfngfd]]y measured, the utility scale
must be an interval scale. -
A second related aspect of the method which is important is that
. . * 4
jt is consistent with the utility framework of consumer choice theory.
The cornerstone of the ﬁti]ity framework js that individuals mak;\
choices by trading fo quantities of one‘commodity for another. This is
exactly the type of /choice used in tradeoff analysis. Knight and Menchik
(1974) clarify this'point: ‘
In consdmer theory one does not simply prefer one good
to another; inter-commodity preference comparisons are

made only between specified changes in the quantities
of two commodities....The simple question as to whether

1
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atperson considers the quality of the front view more

- important than backyard size...is meaningless. This

is because the result of any specific comparison of
residential bundies depends on the "quantities" of

view quality and backyard space being exchanged....
One cannat compare whole attributes,. only specified
changes }n,attributq levels.

A thirq aspect of tradéoff analysis is that choices are made
between discrete levels of the variables. This is.not inconsistent with
the assumption of continuity. in the theor*tica] model. In an empirical
analysis, however, it is apparent that certain variables are not only
not perfectly divisible but may not have any "natural" metric. Some N
variables are measured only at a categorical level, such as tenure status °
or dwe11ing type. Tradeoff analysis permits %he anai}éis of such nominal
vartables. A corollary of this is that no functional form need be
specified for the component uti]fty scales. This point is clarified

below.

5.4 A Simplified Preference Structure

A‘major assumption of tradeoff analysis is that the utility
'function is addit%vely separable.” This places certain limitations on
the variables,which may be used in the empirical analysis. 'Consequently,
in fhis section the implications of the assumpfion are discussed. In

the fo]]owiné section the operational variables selected for the.
analysis are odt]ined. .
— The égdera] form of the utility function is:

CUsV(X,2). ' : (5.1)
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In this form, few restrictions are placed on the preference structure

(Green, 1971). No limitations, for example, are placed on how the .~ .

.elements of Z_and Z are éombined to yield the overall utility value, U,

except that such a function, V, exists.

However, if we assume that the utility function is (weakly)
separable into two groups of commodities, e.g., housing and other goads ,
then (5.1) may be written as: - |

U=V (U1 (X, Upy(Z)). o (5.2)
This implies that the total utility U is composed of some combination of
the independent part-utilities of housing and other goods. Independence
in this case means ihat the part:ﬁti1it1es depend only on the quantities
of cdmmodities within that group and not on the quantities in the other
group.] More specifically, weak separability implies that the marginal
rate of substitution, i.e., tradeoffs; between two commodities within one

group is independent of the quantities of commodities in the other group

. {Gorman, 1959). .

~ If we then assume that the M attributes of housing, and the N
other goods, can be partitioned into k and h separate groups respectively,
and that the utility function is additively separable, ‘then.(5.2) may be
written as ‘

UsUp(Xg) + U (X)) 4o v (X)) + Uy (2)) +o+ Uy (2,) (5.3)

. e

Note that in general there may;be more than two groups.

\ . . h
I

S

1
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‘fn this case total utility, U, is a simp1é additive coEthetiqn of the
-independéﬁf pdri ytilities. Noticé, however', that wh%]e U is def;aéﬁ“aSm ..
a linear combination of the part-utilities, the part-utility functions |
themselves are not necessarily linear. No precise form is specified for
the component utility functions.

More‘specifica11y, additive or strong separabiiity implies that
the marginal rate of substitution between coﬁhodities from different ’
(grpupg is independent of the quantity of any commodity from a third
group (Gorman, 1959). .In other words, the tradeoffs between say,
internal and external space are independent of the type of dwe]]ihg unit.]
0f course, in reality this may not be the case. The amount of internal
space someone 15'wi1lin§ to give up for a givenwamount of external space
may well depend :on whether one is considering a detached house or a town-
house. Neveftheless, the assumption of additive seéarability excludes ’
this txpe:of intgrdependence, and as such represents the major Vimitation
of the assumption. What this means for selecting variables to répresent
gfoupgyin the empirical analysis is that variables shou!é‘be chosen .'
wﬁich‘arg independent. ‘This is the most important criterion for
selecting variables discussed in the fo]]owing section.

A second disaanntage of additive separability is that the part-

ufi1ities are additively combined and additive utflity functions have

empirically undesirable pFoperties. Par%%cu]ar?y, 1n1dea1ing wtth

.
/

We are assuming these are from separate groups.

1
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individual goods rather than groups, if all goods haVe positivglmarg1na1
utilities then- an additive utility function imp1fes all goods must be
normal {Green, 1961; 1971). This is not cohs1stent with empirical
observation. The problem is less important, however, hhen considering
separable groups. Nevertheléss, since the empirical operatiana]izatioﬁ
uses individual-variables to repreéent the basic g}oups,'a second
criterion, for selecting variables i; that variables should be chosen
which are “nérmal goods" . .

The significanf advantage of additi;e separabi]%ty is that the
preference -structure is greatly simplified which makes the problem of
empirical estimation much more tractable. As nohed above, ~this simpli-
ficationwis not without cost. Bht as Strotz (1957; 1959) and Gorman
(1959) both stress, the stringent requ1rements of additive separab111ty
may be thought of as a good thing since the empirical cond1t1ons for

#-

reJECﬁng the assumptwn-may be specjf]ed'

¥

» S
In the present study the adequacy of the assumption is exanfined

by asking two questions. First, under the assumpt1on of add1t1ve
'separab1]1ty, can a set of utility va1ues be selected wh1ch will reproduce
the original preference rank1ngs? In other words, can tradeoff ana]ys1s
provide "good" solutions? "Goodness-of-fit" measures}ca]cu]ated in the
algorithm suégest that in most cases good solutions can be 6btajned.

Secohd, can these.hti)ity values, obtained by comparing pairs of attributes,
be used to‘predict’rankings of complei stimuli varying on several
attributesi Ih%s is a crucial test of,sephrabi1fty, and again, in most

cases good predictions obtain. A full description of these tests is



88

presented in Appendix B. Thus the assumption of additive separability
appears to be adequate in the present analyéis. More important perhaps,

is the fact that individuals whose preferences cannot be represented in

this form can be identified and excluded from further analysis.

5.5 Selection of Variables

~—

5.5.1 Nature of the Problem

+

The basic empifical problem in applying fradeoff analysis in the
present situation is to select operational variables to represent the
vectors Z and X which describe "other goods" and residences respective]y.'
A large number of variables might immediately come to mind. The
selection, however, is constrained by two factors. First, the varfables
v§hou1d be salient to the individual. That is, the variables should not be
1rré1ev$nt to a household in evaluating a]ternat1:;s. Second, under the
assumption of separability, fhe variables should be "normal" and
independent.

5.5.2 "A Variable to Represent Z

Considering the range of goods ‘other thah housing consuﬁed by a -

household the préblem of selecting variables to represent Z is ‘extremely

- difficult; some simplification is required.

Consider an individual household's aspiration utility level, U*,

which 1s defined as a function of housing attributes and other goods,
A
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u"=v(z" Xy (5.4)
The vector gf is Hef1ned by problem (4.5). Through this maximization
process, ;ﬁ is & function 6f the parameters, Y, P and R, namely income,
prices of o@her goods, and housipg cost }espectiQely. Thus,

=17 (Y,P,R) (5.5)
In other words, the consumption of other goods debends on the péicés of
those goods, the price of housing and the household's income. if.we
assume that in evaluating a set of dbportunities'at a given moment in
time the household's income is fixed, and that the price o} other goods
is fixed, then (5.5) may be rewritten as,

=7 (R; 9,P). ' (5.6)
The upper bar indicates a fixed quantity, Thus, with income and other
prices fixed, the consumption of other.goods is determined by the cost of
housing. Substituting (5.6)‘;Eto (5.4) yields, .

=z (R; 1.8), X7 o (5.7)
. which may.be rewritten as, ~

R TP CE (s.)
Intuitivglyf this says that as the cost of housing increases the money
available to purchase other .goods decreases, which in turn, affécts the
utility level. A similar réasoning may be used to show that experienced
p]ace utility depends on housing coét, i.e., ‘

OV(R,X% 1,8) | (5.9)
In other words, if the housing cogts of the household's present residence

increases then the p]éce utility declines, less money being available for

purchasing other goods.

)



90

The«fmportant'point is that rather than attemgt to represent the
Vecto; Zby a Yariety of goéds,.g'é in{]uence on U.may be represented by
. R, i.e., housing'cost, assuming~g and Y constant. Housing cost is an
easily understood variabte which intuitively represénts a signiffcant

-

asbect in evaluating housing opportunities.

i
5.5.3 Variables to Represent X

-

The variables used in the presént study to describe housing are
based on the work of Harman (1975 ).' Her study was designed to identify -
.the subjective concepts peop]e use to distinguish and evaluate urban
dwellings. She employed the method of e]ic%ting constructs based on
Personal Construct Theory (Kelly, 1955; Bannister and Mair, 1968).

. Harman's (1975 ) study is particularly appropriate to the problem
considered he}e for at least two reasons. First, the method of personal

construct theo}y penniis respondents to identify tﬁe salient dimensions

of discrimination in their own terms.1 Respondents do not choose from a
predetermined set but articulate the reasons for their answers in a free-
response format. The elicited constructs, then, are those which are .
salient to the individua\, not those salient to the researcher. Second,
the respondent group surveyed consisted of households active in the

mobility process; they were already searching for a new residence and thus
. ' s

! These dimensions of discrimination, i.e., cognition, may or may not be

important in evaluation. However, whether or not a dimension'is

preference neutral, it may still be considered a dimension of

evaluation. o
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sdnsitive to housing conditions. A limitation of this group, however,
was that all the respondents were seeking §ing]e family qgtached homes
to own. This provides 1ittle 1nformafion,for example, on the imbortant
aspects of rented accommodations or multiple family dwelling types.
Nevertheless, this stgdy provides considerable insight into the way ‘
individuals codﬁitiveiy organize attributes of housing and thus is used
here as a basis for selecting variaﬁ]es to represent resgdence attributes.
‘ Persbnal construct theory is based on the idea that individuals
cognize and evaluate reality along a number of bi-polar constructs.
These constructs form a hierarchy with a number of.subordinate or primary
constructs re]atéd to each superordinate or secondary construct. Harman
(1975 ) was able to obtain an average of.morg than 10 primary constructs
per respondent, which were classified into 25 broad categories. From the
frequency of response, 10 main primary constructs were identified. Harman
(1975 ) was also able to identify 3 main clusters of interrelated primary
constructs which were interpreted as secondary constructs. The main
primary and secondary constructs we;e: |

Primary Constructs

dwelling size, especially the number of bedrooms,
dweliing age, maintenance and related concerns,
Tot size, -

external privacy and separation from neighbours,

trees- and landscaping of the lot,

parking,

accessibilities, ' .

degree of perceived urbanism ("ufban"}w"suburban“, “rural"),
Jocal suburbs or sub-areas designated by place name,
financial concerns. '

QO W O N O W NN

—
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Secondary Constructs

1. the dwelling,
2. Tlot and location,
3. accessibilities.

The system of interrelationships among the pfimary constructs serving to
identify the sec0nd5ry constructs of dwelling and lot-location are
outlined in Fig. 5.2. Accessibilities was relatively jndependent of

the other two secondary constructs.

Based on thése results, a total f 11 variables were selected in
the present study to represent the vectors X and Z. fén of the variables
refer specifically to.attributes of the residence. The eleventh
variable is housing cost, used as a measure of "ofher goods" foregone.
The 1ist of variables, their operational definitions and discrete levels
selected for tradeoff analysis are presented in Table 5.1.

Sévera] aspects of this selection might be noted. First,
examination of the 1ist of varfables selected reveals that, according to
Harman's analysis several of the vériab1es are related (e.g., see Fig.
5.2), contrary to the §eparab1]1ty requirement of the empirical model.
It was felt, however, that it wou]d be advantageous to have as complete
a description of housing as possible and that givén the limited inform-
ation available on the interrelatiorships among cognitive constructs and
the relations to ijective attributes it would be premature to greatly
1imit the number of attributes uti]jzed. Evidence presented in Appendix
B suggests that the assumption of additive separability wasg not severely
V?olated'by the respondents, at least over this choice of variables and

range of variable levels:
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TABLE 5.1
SELECTION OF YARIABLES AND DISCRETE VARIABLE LEVELS

Y

OPERAT J ONAL )
YARIABLE 0ESCRIPTION DISCRETE LEVELS* SELECTED
Occupancy - Occupancy - - Single family house
Building Type Building Type - Attached house (duplex, townhousa)
. - Multiple family (low-rise or divided hoyse)
- Muitiple famly (high rise; elevator) ¢
Tenure Tenure - Owned
- Rented
Dwelling Stze Number of Bedrooms - ) Bedroom
d - 2 Bedrooms
- 3 Bedrooms
- 4 Bedrooms
Lot Sfze Backyard Space - No backyard
(Depth from back of - 20 feet
' dvelling to back of ~ 40 fect
lot) - 60 feet
Privacy Privacy - Yery private, never feel intrusion from
nefghbours
- Quite private, occasfonally feel intrusfon
from neighbours
- Not very private, often feel {ntrusion
from neighbours
Neighbourhood Hefghbourhood -'Buildings well kept, streets quiet,
. people friendly
- Buildings well kept, streets noisy,
N ~ people friendly -
- Bulldings nced repair, streets noisy,
people friendly
- Buildinds well kept, strcets quiet,
people not very friccdly
Parking Parli!ng - Private covered parking {garage or
— underground)
- Private off-street parking
- No private off-street parking
Oweltling Age and Age;Maintenance - Less than 4 years old, well mafntained
'Maintenance - 15 years 0ld, well maintalned
- Over 40 years old, well mafntained
Accessibilities Location (time from - § minutes
downtown by car) - 15 minutes ‘
~ - 25 minutes
- 35 minutes’
Treas and Green Space .- shadé tree on property
Landscaping ~ no shade tree on property
Mousing Cost Cost Per Month - 4170
{fnctuding rent and - $225
. utilities, ar - %300
mortgage, taxes and - $400
utflities)

* The total number of discrete levels acress all varfables {s 37.
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Second, all of the vériables refer to objective attributes of
housing except for privacyz Further work on the meani%g of privacy has
been undertaken by Harman a%ﬁ Betak (1975). The most important objective
attribute related to privacy seems to be separation from neiqhbours
Early efforts to ut111ze this descript1on in place of prlvacy proved
inadequate. Respondents tended gq relate to separation between buildings
rather than neighbours. These ma} be synonymous with sinqle family
detached houses, but not so with mu1tip1e family dwellings. gonsequenfly
the three categories of privacy‘shown in*Table 5.1 were adopted.

Third, in Harman's (1975) }fst the dbnstruct of neighbourhood
is not included. This stemmed from the fact that the data were insuffic-
ient to adequately define what neighbourhood concerns actually referred
to. It was not that neighbourhood concerns were not mentioned, but that
the data did not support the conclusion that this "type" represented a
single construct. Instead, neighbourhood seemed to refer to a number of
other more sgbor@inate constructs which could not be c1earfy identified,
given the data. Eonsequent1y, we have attempted to incorporate the
concept of neighbourhood using three separate neighbourhood concérns, °
namely, the degree of physical repair and up;keep of the buildina, the
amount of noise, and the friqnd]iness of the neighbours. That neighbour-
hoods seem to be defined on the bases of physical as well as social
aspects has been suggested by a number of researchers. Lee (1968), for
example, found neiqﬁbourhoods defined in terms of dwelling types and
"people like ourselves”. Tuite and Betak (1974) found high traffic
Streets with associated noise were important in defining neighbourhood

boundaries. And But1ér et al. (1969) found that safety was an important

»
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asbect of neighbourhoods‘often cited by indi;iduals.
founth,,Harman (1975 ) found that the idea of accessibilities and
1;cat16n were composed of a number'ofvconstructs such as degree of
urbanism, sub-area place'names; and‘diétances to a variety of activities
such as work, shobping, school, etc.. This has been summarized with the
single measure of tiﬁe to downtown. It was %mpractical to utilize
several measures of distagte such as distance to work, shop; etc. and at

the same time it was felt that a standard comparison would be most

appropriate. Hence, distance to work was not chosen. Almost all

* jndividuals utilize the downtown to’ some degree; either to shop, or to

......

work. A number of respondents, however, suggested that time to work was
indeed more relevant, ’Others were clearly using time to downtown as a
surrogéte for degree of urbanism. This highlights once more, the complex
nature both 6f indivi%ua1s cognition and evaluation ‘of residential
environments as well as the complex meaning of relative location, a point

strongly emphasized by Harman (1975 ).



CHAPTER 6
THE DATA ’ T

The purpose of this chapter is to outline the data and da&ah
collectton methods used in the research (section 6.1) and to sketch the

procedure used to calculate residential stress measures from the data

(section 6.?).

6.1 The Questionnaire and Survey Method

_The questionnaire was designed»tq co]?ect basica!ly‘féur types of '
information = 1) socio—economi? data,‘2).mobility data,'3) data on the |
househo]dLs‘present and aspiration residences, and 4) preference data on

“residence attributes.

* The socio-econémic data included informatioﬁ on.age, education,
occupation, number and ages of children, househé]d 1ngome and income
changes. Iﬁformation on income changes ;onsiited of the respondent

+  estimating whéther household income over the past year increased less
thén jnf]étion, equal to inflation, or greater than inflation (approxi-
mately 10% per annum at the time) and whether'expected household income
over the next‘year'would jncrease less than inflation, equal to inf1atioh,

- or greater than inflation. [This approach was intended to provide a rough

estimate of real income changes.

97
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The mobility data consisted of information on both the household's
previous mobility experience and future mdbi]ity intentions. with.respect
tp moving intentions, households were asked whether they planned to move
in the next year, and could respond, "yeé“,‘“maybe", or fno“. Evidence
that responses to such a question provide a good‘indication of future
behaviour is provided by Sabagh et al. {1968). More recent résq]té by'
Duncan and Newman (1976), however, cgst some ﬁoubt on the predictiveness
of moving intentions with respect to actual behaviour. In the present
study a follow-up survey ‘was conducted, approximately one year after the
original Tnterviéw.] A total of 83 of the original 87 households were
contacted. Of the 83 households 56 were intended stayers, 11 were-
possible movers orrpossib1e stayers and 16 were intended mover;. Only 1
of the 56 intended stayers had moved; 1i of the 16 intended movers'haq
moved; and 3 of the 11 possible movers had.moved. These resﬁ]ts provide
general support for the vqlidity of moving intentions ag a measure of
mobility behaviour. ) |

Information on the respondent's present and aspiraﬂ#on or “future
" possible” residences wa%/59}1ected. The respondent first described his/her
present residence ‘on the basis of the eleven v;riables previously selected.‘

Then the respondent was asked to describe the kind of residence he/she

would move to if they moved with the next year. An effort was made to

Respondents were contacted by te1ephone to determine whether or not
- they had moved. .

S~
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o .
encourage the respondent to provide rej]istic descriptions. The

. : .

question was phrased:

We would 1ike you to pretend you will have to move from

here within say, 1 year. Considering your expected .

family and financial situation, could you describe the

kind of home you would realistically hope to obtain.
On compfeting this description the respondent was asked whether he/she‘
would be able to afford the residence described and whether the residence
would be difficult to find. If the reply was either "NO" to the first
ﬁuesiion.or "YES" to the sec;nd, the respondent was encouraged to
_reexamine the description of their "future possible” residence.

Preference data on residence atfributes were collected in a form

suitable for tradeoff analysis. The eleven varfables, defined into
discrete 1evels as indicated in Table 5.1, were used to form tradedbff
matrices (e.g., Fig. 5.1). Each respondent completed 15 matrices so ‘that
all attributes appeared at least twice; most were matched with other
attributes three times. Three structures of attribute pairings were used
(Fig. 6.1) so that all re§pondents did not complete -the same 15 matrices.
Also the order of matrices were varied, the positions (row, or column) of
attributes were va}ied, and the order of attribute levels were varied to
prevent any order effects.
| The survey included 116 1nterv1ew§ representing 87 households.
The study was conducted- in the Hamilton, Ontario, region. .Hbuseholds
were conﬁacted in all parts of the metropolitan are&x 1nclud1ng the

communities of Dundas, Burlington, Stoney Creek and Grimsby, as well as

the city of Hamilton. The total population of the area is about 500,000.
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Respondents were contacted on a éhéin basis: each respondent suggeste& two
or. three friends who might participate. In some cases the chain of
contacts extended to as many as 6 links. This approach provided the
aavaﬁtage of an initial screening in terﬁs of location and household type, )
i.e.,’life cycle stage, and permitted a relatively simple introduction
process. In fact the respondent would often already know of the interview.
As a result only three housepo]ds conta;ted refused to participate.

The greatest restfi;tion in this approach{ other than the fact
that the procedure clea}lyIQOes not yield a random sample, is that the
socio-economic range qf the respondents is confined. This seems to‘have
been the case here: 23 households‘had a total gross 1ncome"of\1ess than
$15,000, 64 househo1d§ exceeded this. The average household income in

Ontario in 1971 was $10,519.

It should be noted however, that the

survey was restricted to "families", that is, sindle adu]tfhouseholds
_were excluded which increases the avérage income. .With éduﬁation, however,
a simi]ar*resp]t occurs: for 60 of the 87 households at least one member
had undertaken some post-secondary education. These facts suggest that
these respondents represent largely a middle ciass group. Nhile‘
recognizing this bias, it is not felt to be particularly restrictive feor

at least two reasons. First, the question)of socio—ecoéoﬁic diffe?ences

in behaviour or preferences is-not of primary concern here. Second, the

empirical research is, at this stage, both preliminary and focused on a

s
/

- : g
Statistigs-Lanada: Census Tract Bulletin, Series B, 1974.

Kl ; . . : M g
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parficu]ar researéh problem. TJhe objective is not to test a broaﬁ range
of hypotheses, but to provide a preliminary examination of a few specific
hypotheses. With this objectivé the importance of large random samples
is reduéed. o . - -

" With respect to life cycle s;ages, however, ‘there is a.need-for
a sufficient number of respondents 16 eaqhxcategory so that tésting of
the relevant hypotheses is possible. An effort was made, with the
screéning possible in the chain approach, to obtain sufficiently targe
numbers of respondents in each life cycle category. Even so, the emphasis
is on providing a preliminary examination of hypotheses(re1evant to the
present study and not test a large number of relationships associated

with life cycle stages in the larger population.

6.2 Ca1cuiating Residential Stress Measures.

The input té tradeoff analysis consists of the:preference
rankﬁngs of the -combinations of attribute levels on the tradeoff matrices.
The ﬁ}oblem is‘to obtain nimbers for each level of each attribute such
at when the appropriate numbefs are added together the order of the
derived sums match, as c]osefy as possible, the original preference order-
ing of the combinations of attribute levels. The oﬁtput, from tradeoff
analysis, therefore, consists of a set of scale values corresponding to
the discrete levels of the selected variables. The 11 variables or’
attributes selected each with 2 to 4 discrete levels provide a total.of
37 scale values for each individuél. These-values are interpretgg as ‘

[

utility values; the scale as an interval scale. These scale values may

»

”
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be used in conjunction with the description of the household’s present
" residence, obtained in the interview in terms of theKJl pré-se]ected
variables, to calculate a ﬁéasure of the household's experienced place
utility.]

" For those variables with a natural metric, such as backyard size
and cost, utility vaIuéé for intermediateqlevels of the variable were
obta1ne& by interpolationm. For example, a 50 feet deep backyard would be
agsigned the utility value of the average®vf ;he utility value associated
with a 40 feet -deep Backyard and the utility value associated with a
60 feet déep backyard. Simple linear interpolation, such as this, was
the easiest to calculate and made usé'of what seemed to be the mbgt
relevant information. iFitting a curve through thé entire set of éoints
for a given variable, for examﬁ]g, would require a priori_assumptions
about. the form of the utility function& since with:only 4 data points

there was little freedom to determine the form a posteriori. This also _,.——=<

would have. created certain anomolies in that the estimate for,
: L

50 feet deep backyard could'gxceed*the original estimate fors/a 60 feet

ay, a =

deep backyard, depending on the position of the other poi Hence, ;
Tinear interpolation, using only two points was used. For further
simplification with re%pect to the two variables backyard size and costs

per month, only a limited number of discrete values were used, each

If only ane member of the household was interviewed, this respondent
constituted the household.representative. If two members of a house-
hold were interviewed, the respondent with the smaller theta value

(measure of "fit"; Appendix ,A) in the tradeoff analysis was designated,
" the household representative.

i
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discrete value representing & range of backyard size or cost. These are
bresented in Fig. 6.2. This further simplified the calculations and
seemed appropriate given the accuracy of the original estimates and the
calculated utility measures.

For variables without a natural metric,‘the original variable
Jevels were selected so that an exhaustive set of éategories was provided.
Thus, for all categories, utility measures were obta{ned directly. An
exception to this was the neighbourhood category. Respondents were
provided with a set of 5 rating scales on which to describe their present
and future neighbourhood.' From these ratings,‘B rather than 4 neighbour-
hood types were determined. The rating scales and neighbourhood types
including the method of categoﬁizati;n are shown in Fig. 6.3. Utility
values were determined by examining utility differences with respect to
differeﬁt neighbourhood types. For example, the utility difference

between a well kept, quiet, friendly neighbourhood and a well kept, noisy,

friendly neighbourhood reflects the difference between "quiet" and "noisy".

Then to obtain the utility value for a neighbourﬁgpd described as well
kept, noisy, not very friendly, the calculated utility difference may be
subtracted from the utility estimate for the neighbourhood type well i
kept, quiet, not very friendly which hq? been obtained directly. This
assumes separability between the three aspects of neighbourhoods used

here.

-«

Having determined the‘utility values for each variable for the

respondent's present residence, these were added to provide a measure of

s
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FIGURE 6.3 DETERMINATION OF NEIGHBOURHOOD TYPES

A. Neighbourhoo& Rating Scales From Questionnaire

streets very quiet streets very noisy
very clean very untidy
01H new
buildings well kept ' .buildings rundown
people very friendly people not friendly

B. Scales and Categorigs Used to Determine Neighbourhood Types

buildings well kept buildings éun down
: 4

streets very-quiet streets very noisy

people véry friendly people not friendly

C. Neighbourhood Types !

well kept, quiet and ffiend]y
well.kept, roisy and friendly

needs repair, noisy and friendly
well kept, quiet and not friendly -
) well kept, noisy and not friendly

) needs repair, quiet and friendly

) needs repair, quiet and not friendly
) needs repair, noisy and not friendly

—7
<

( ) dindicate that the utility value for that neighbourhooé type
was not obtained directly, but through subtraction.
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experienced place utility, U-. Similarly, calculations, using the house-

ﬁo1d‘s description of its "future possibie residencéh, were made to
obtain the household's aspiration utility level, U*. Residential stress
was then obtained by subtraction, i.e., S=U*-U°.

‘ In this way residential stress could be calculated for a single
household. .TheSe stress measures, however, are not comparabie between
. households, since the original scale values are not comparable. To permit
gpmparabi]ity(of the stress measures, respondent‘s utility scales were

standardized in the following way. The Yﬁ@{ity value for "2 bedrooms"
3
¢

was assigned the value of 0.0, and the utih ty difference between
“1 bedroom" and "2 bedrooms" was assigned the value of 1.0. The remaining

35 values were adjusted using the following formula:
u; - u(2 bedrooms)

v -
i u{2 bedrooms) - u(1 bedroom)

where V4 is the transtoﬁmed utility value, Uy is the original util{ty
value, u(2 bedrooms) is the original utility value for “2 bedrooms", and
u({1 bedroom) is the original utility value for "1 bedroom". This
cgnstitutes an increasing linear transformation. This procedure provides
each scale with a common anchor point and unit of'measure. In tnhis case
the unit of measure is the difference in utility between 1 and 2 bedrooms.
These particular attribute levels were selected because a?]hrespondents
agreed that "2 bedrooms" was preferable to "1 bedroom”. As a consequence
all scales had the common values of -1.0 for "1 bedroom" and 0.0 for "2

bedrooms". Notice, that using a zero value has no particular significance;

another value could be used. Also, with an additive utility function
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negative values are acceptable. In this way, therefére, comparable
residential stress measures could be calculated for each household.

Stress measures, however, could not be calculated for all 87
households. As a result of a change in the variable descriptions with
respect to privacy (sé% section 5.4.3), 2 households did not provide
compérable tradeoff data and were excluaed. For 2 other'househo]ds.‘
high theta values (exceeding .09), indicated the assumption of additiJE
separability was inappropriate and these were excluded in the residential
stress calculations.

Of the remaining 83 households a further 38 had to be excluded
due to an oversight in the selection of attribute levels for the two
attributes backyard size and monthly costs. For these households, either
their present residence or aspiration residence had backyards or monthly
costs outside the range of attribute levels selected, i.e., costs in
excess of $45Q pe; month or less than $150 per month, or backyards
exceeding 80 feet deep. Origina] intentions to extrapolate in these
céses was subsequently deemed inval{d. Tﬁe number of assumptions
required, and calculation difficulties with only 4 points, make this
approach suspect. Residential stress, therefore, was calculated fgr
45 households. Of these households 11 had attribute values outside the
acceptable range on at least one attribute. However, with these house
ho]&s, those values outside the range were the same for both present
residence and aspiration residence and consequently khosé variables do
not contribute to residential stress. The distribution of residential

stress values is presented in Figure 6.4.

.

-
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CHAPTER 7
EMPIRICAL ANALYSIS

The purpose of this chapter is to present the results of the
analysis of the four hypotheses outlined in Chapter 5. Each hypothesis
is examinéd in turn. Conclusions with respect -to individual hypotheses
are presented following each analysis. An overall summary is presented
in section 7.5.

9

7.1 Hypothesis 1: Mobility Behaviour and Residential Stress -

The fundamental} concept of.the model is that residential stress,
as a measure of the dispérity between whai a househoid has and what a
household could have through re]pcating, is the basic decision'variable
for a household in deciding éither to move or to stay. ‘Whether a single
household decides to méve, of course, depends .on whether the level of _
residential stress exceeds a, the household's stress thféshold level,
’Although a varies between households, for a number of households the
decision to move will be associated with relatively high levels of
residential’stréss, and the decision to stay w%]l be Sssotiated with Tow

levels of residential stress. ! -

110
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Hence:

Hypothesis 1: Mobility behaviour is related to residential stress:
movers are associated with high levels of residential
stress; stayers are associated with 16Q\1eve1s of
residential stress.

To examine this hypothesis Qat; are required on household..
residential stress levels aﬁd mobility behaviou}. A measure of residential
stress is gvailablé for 45 households, as outiined in the previous chapter
(section 6:2). Two measures of mobility are available corresponding to
each household's stated moving intentions and actual behaviour. Recall \V
that households were askgd whether they planned to move in the next year,
and could respond “yes", "maybe" or "no". On the basis of thése responses,

three mability intention categories may be distinguished: intended.movers,

possible movers (or possible stayers) and intended stayers. Also, recall

that a follow-up survey was conducted, about one year after the original
surve}, to identify those who had‘actually movea in the interim. These
data, relevant for testing Hypothesis 1 are included in Table 7.1.
| Corresponding to_thése two measures of mobility, iie., intended
“and actual behaviour, two forms of Hypothesis 1 may be examined. These
are examined by analyses of variance under the ng]] hypothesis of no
difference in regidential stress levels between mobility groups;

The results of the anaiysi; with respect to intended mobility
behaviour are provided in Table 7.2. The null hypothesis may be rejected
at the .01 level of significance, .providing support for Hypothesis 1.

Further support is provided by an examination of mobility group means.

»
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TABLE 7.1 DATA
HHLD. ASPIRATION, PLACE | RESIDENTIAL moBILITY? LIFE  INCOME
No. YTILITY UTILLTY STRESS G’mz; CATEGORY
(uv) (u%) (s) INTENTIONS ACTUAL  STAGE
2 397 -.9739 1.3710 S $s 1 g
9 3.2083 1.3387 1.8696 s - 55 1 1
14 (8.5192) {6 9447) 1.5747 s <5 2 2
17 -1.8823 -1.4233 -.4590 s S . 2 2
18 C (.44 (.3010) 1461 s 5§ 2 2
19 1.2302 .7935 4367 $ 55 i 3
20 7.8255 4.2911 3.5344 S s$ 1 3
21 -2.5772 -2.8727 .2955 S 55 4 2
22 (6.4334) fs.szsn .5047 s $s 3 3
23 (7.3344) 7.2610) .0674 s $$ 3 3
26 . 2409 21397 .3806 s $5 3 3
27 9.2477 1.6068 7.6409 S " 1 4
28 {-.0791) {~9.3708) 9.3317 s s$ 4 PR
30 6.5014 6.8764 ..3732 S (§A) 3 3
33 -1.9148 ~2.0829 -1680 s $s 3 3
40 (11.4297 (11.4297 .0000 s §§ 3 6
a3 {6.0958 {3.7281 2.3678 s 55 3 1.
44 (15.1923 (13.5768 L6155 s $$ 4 4
49 3,4289 7.76 . -4.3428 S ss 3 3
53 g.%ea) (4.4317) .5347 s $$ 4 1
58 .3815 1.4397 1.9419 s (RA) 1 1
56 -6.0489 . -6.0889 .0000 $ Y3 rl ‘
59 3.6145 -1.4655 3.0800 s . S8 1 5
64 11.5539 11.6027 -.0488 3 58 3 6
. 67 4.5421 2.4039 2.1382 S ss 4 4
68 1.7995 1.7953 0082 ¢ 5 $$ 4 5
69 2217, 2.4382 -.3125 5 S5 3 4
N {5.2782) {4.23%7) 1.0815 s © 38 2 4
73 12.9998 " 12.8596 . 1402 s 55 4 5
n 9.7210 8.4864 . 1.2347 S ss 3 5
78 10.4748 10. 4428 .0320 S sS 4 3
79 22.6605 17.4293 5.2312 s sS 3 6
1 -.2213 .0340 -.2613 P ss 3 3
5 2.9418 -.1054 3.0473 P m 1 1
g 6.6672 5.8452 L8219 P ss 2 4
iz 7.2210 3.6134 3.6075 P M 2 2
3 (12. 4068) (11.8915) L5153 p I3 3 5
52 11.0285 4,2447 6.7838 P 5 1 3
80 3.8269 -3.8366 7.6635 P 85 ° 1 2
13 10. 3082 3.7635 T 6.5447 Y M | 1
2 4.4N 1.4787 2.9413 N sS 2 2
50 2.9374 -2.923 5.8611 W SS V 3
4 .0984 -3,7416 3.8400 M vy 2 5
61 11.5354 -1.5297 13.0651 M ™ 2 2
75 5.3893 1.1664 4.2229 H . 8§ 1 3

1. Brackets indicate estimate based on values outside measurement range (sece section 6.2). Values not
used in analysis of Hypothesis 2,

2. S <« Intended Stayers
P - Possible Mover
M - Intended Hover
SS - Actual Stayer
MM - Actual Mover
NA - Not Avaflable .
3, 1 -~ Young {under 40), no chfldren ~
2 = 1 or more children < 6
3 - 1 or more children between 6 and 17
4 - 01¢ {cver 40), no children < 18

”

4. See Table 7.5.
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** Significant at .01 level

TABLE 7.2 Analysis of Variance: Hypothesis 1 - Intended Mobility
* SOURCE SUM OF DEGREES OF MEAN F RATIO
SQUARES FREEDOM SQUARE
Treatment | 125.45382 2 62.72691 | 8.3704**
(Mobility) :
Error 314.74527 42 7.49394
Total 440.19909 44
\\ :
Mobility Group Means (Ti) Number (”i)
Intended Stayers ©1.25459 32
Possible Movers 3.16830 7
Intended Movers 6.07921 6
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» <
The order of the mean levels of S for the mobility groups is in accordance

with the hypothesis.

Further, the'group means may be examined to determine which
differences are significant in contributing to the observed F va?ue. The
Sheffe” method of simultaneously comparing (contrasting) treatment means is
utilized (Sheffe, 1959, Ch. 3; also Winer, 1971, Ch. 3). . This method has
‘the advantage that the level of significance (.01 in this case) is
determined fbr all possible comparisons and not's%mp1y comparisons
1nvo]v{ng only two means. In other words, the probability of a Type 1
error is at most .01 for any of the possible comparisons, and not .01
for each specific comparison. ~The method involves calcu]at}ng a
confidence interval for the comparison. If zero is not included in the
interval, the null hypothesis of no difference between treatment means
may be rejected. The results of five comparisons examining the different
combination§ of the mobility groups are presenFed in Table 7.3. The
analysis indicates that intended movers have significantly higher
residential skress levels than inten&ed stayers; possible movers {or
péssible stayers) have intermediate levels of residential stress, which
are not significantly dffferént from either}intended movers or intended
" stayers, and that while .intended movers are nét significantly different
from possible and fntended §tayers, intended and possible movers are

significantly different from intended stayers. On the basis of this

statistical analysis, the}eforé, respondents indicating that they might

relocate may be grouped with intended movers. On a logical basis, this
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TABLE 7.3 Comparison of Treatment Means: Hypothesis 1

J

1

1

Calculation of Confidence Intervals:

e ;- SaA £ € & é .+ Sa’\
J Cj J Cj
where
Cj = f 5 T1 s 7 MSer‘ror
n L 2 -
Bp, s Blegtmgd S S ITIF

COMPARISON DESCRIPTION FORM CONFIDENCE INTERVAL (99%) HO:Cj=0
T
C,: Intended Movers/ 5 i o
" Intended Stayers C=Ty-Ts 8.745 < €y < -.905 Reject
C,: Intended Movers/ ;
2 POSSib]e MOVQTS C2"T2'T3 ‘6.782 < C2 < .960 ACCEpt
C,: Intended Stayers/ -
3" possible Movers C3‘T1"T2 =5.590 < €5 < 1.763 Accept
C,: Intended Stayers/ _ .
hd 4 pOSSib]e and C4'2T]”T2-T3 -]2.547 < C4 < '.930 REJECt
_Intended Movers
C.: Intended Movers/ _ =
5" possible and C=Ty+T,-2T5 1-15.816 < C. < .344 Accept
Intended Stayers
General Form of Comparison:
k k
C. = L CyBs " where L Ci= 0; k = no. of groups
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also appéars reasonable, for although possible movers have not made
plans to move in the near future, ihey have expressed a certain
committment to moving. Consequently, in subsequent analysis, intended
and possible movers will frequently be grouped together. This appears
to be a relatively conservative approach apd necessary due to the small
number of respondents. In geperal, however, the important result of
these analyses is that Hypathesis 1 ishsupported.

Hypothésis 1 may be further examined using the data on actual
mobility behaviour obtained in the follow-up survey. Of the 32 intended
stayers, 30 were contacted and only 1 had moved. Of the 7 possible
movers or stayers, a]] were contacted and 2 households had moved. Of
the 6 1n§§nded movers, a]] were contacted and 3 had moved (see Table 7.1).

The results of the analysis of variance using these data are presented

in Table 7.4. The null hypothesis can again be rejected at the .01 level,

consistent with Hypothesis 1. B

These analyses,-therefore, strongly support Hypothesis 1, and

hence the baéTc postulate of the residential mobility model.

7.2 Hypothesis 2: Experienced Place Utility, Aspiration Utility and

Income
Experienced place utility and aspiration utility are defined
- through problems (4.3) and (4.5) respectively. The household is
conceptualized as attempting to maximize utility subject to upper apd
lower ﬁeed constraint; and income. Given that households exhaust their

income, then experienced place utility and aspiration utility should

4



TABLE 7.4

Analysis of Variance: Hypothesis 1 - Actual Mobility

DEGREES OF
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SOURCE SUM OF ME AN F RATIO
SQUARES FREEDOM SQUARE (MS)
Treatment 113.93245 1 113.93245 14,5275%*
(Mobility)
Error 321.54440 41 7.84255
Total 435.47686 42
Mobility Group Means (Ti) Numbér (”i)
Stayers 1.59305 37
Movers 6.29093 6

**-Significant at .01 level
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"{ncrease as income increases. Thus,

Hypothesis 2: Experienced place utility and aspiration util}ity
are positively related to household income.

This hypothesis may be examined by examining the relationship between
experienced place utility, U, and income (H2.1), and the relationship
between aspivatjon uti]ity;~U*, and income (H2.2), separately. ~

To examine H2.1 %equires information on ° and. income. -Estimates
of V% are available for 34 households (Table 7.1). As well the income
category for each household is known (Table 7.5). To examine, this
relationship, eacﬁ househoTd was assigned to the mid-point of their
respective income category and a linear regression performed. To remove
any correlation between the estimated'slope and intercept coefficients,
- for the independent variable, income, deviations from the mean were used
rather than raw values. The resulting slope coefficient, b=.26992 .
(t = 2.172) was significan%1y larger Fhan zero at the .025 level {one-tail
test), thereby supporting Hypothesis 2.

. Hypothesis 2.2 was examined in a similak manner. In this case
the.slbpe coefficient, b = ,22868 (t = 1.660) was significantly larger
than zero at tﬁe .05 level (one-tail teét), again supporting Hypothesis 2.

THE results of the t@o tests support the basic hypothesis. With
H2.1, the‘hypothesis is strongly supported. With H2.2, however, the
result isiless convincing; the coeffjcient is barely significant at the
.05 level. The difference in these resultts may be explained by the fact
that aspirations represent a more nebulous concept than a household's

present residence and thus subject to greater variation.
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TABLE 7.5
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Income Categories

tess than $12,000
$12,000 to $14,999
$15,000 to $19,999
$20,6OO to $24,999
$25,000 to $36,000
greater than $30,000

~

A3
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A further aspect of these results is that they lend support to
the validity of the method of measuring experienced and aspiration utility.
Hypotheé1s 2 is intuitively so attractive ;hat if a positive trend had
not been identified then not@y would the definitions of U° and U*, and
thus the model, be §u$pect Eut also the method of calculating W and U*.

The present results, therefore, lend support to the validity of the method

as well as the model.

7.3 Hypothesis 3: Mobility Behaviour and Income Changes

Whereas Hypothesis 1l.was concerned with the basic relationship

~

between residential stress and mobility, Hypotheses 3 and 4 are concerned

’

with factors which influence the level of residential stress over time,
and hence mobility. Hypothesis 3 is concerned with the effects of income
changes; Hypothesis 4 is concerned with the effects of 1ife cycle changes:
The latter will be discussed in section 7.4,

The theoretical relationship between residential stress and
income changes has been examined in Chapter 4. S was shown td be re{;ted
to the accumulated changes in (household) income from the time the house-
hold first moved into its present place. Accumulated changes in either
direction, i.e., either in;reases or decreases, increase residential
stres;: and thus increase the liklinood of a household deciding to

relocate, Hence:

Hypothesis 3: Mobility behaviour is related to income changes;
households experiencing income increases or decreases
are more likely to be movers than housekb]ds not
experiencing these changes.

»
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To examine hypothesis 3 requires data'on‘both ﬁaéility behaviour
and income changes. As before mobility behaviour may be represented by
mobility intentions, i.e., intended movers, possib]é movers ,“and |
intended stayers, or by actual mobility behaviour as indicated from the
follow-up survey. Now, however, a third alternative may be included:
households who had moved in the 6 months prior to the original interview
may be classified as "movers", regardless of whether they intended to

move again, or stay in the following year. These recent movers could not

be included as movers in the analysis of Hypothesis 1 since residential
stress referred to their present residence. Income changes, however, do
not depend on the household's resiQence.

The appropriate measure for income changes would be‘the accumulated
change in real income since the time the household first entered its
present residence. The difficulfy in discounting income change over a
long period, a; well as the fact that the recall accuracy of income levels
over a long period is not likely to be reliable, prevented the use of this
measure. Instead, households were asked to indicate whether their income
increased less than, eqhal to, or more than inflation ovér the previous
year, and to predict whether their income over the next year would inérease
less than, equal to, or more than, inflation in ihe next year. With three
categories for both past and future income changes, 9 patterns of income
change are defined. With the mobility categories these data may be
represented in the form of a 3-way conpigggqu table.

Corresponding to the different measures of mobility behaviour
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three forms of the re]ationship between income changes and mobility
behaviour may be examined. In each case two mability categories are used
due to the small number of respondents. Ffirst, mobility intentions are
used with stayers being distinguished from possible and intended movers.
Second, recent movers are distinguished and included in the mover
category. Third, actual mobility behaviour is used with both rgcent and
subsequent movers combined. With these categories the data may be
.represented as a 2x3x3 contingency table. The method of analysis is to
examine the inter-dependencies in the data by the use of the minimum
discrimination information statistic, 21, developed, and applied to the
analysis of contingency tables by Kullback (1968).

N1£ﬁ a 3-way contingency table the analysis proceeds in 3 stages.
first. the 3-way dependence 1s.examined. In this case the dependencies
among mobility behaviour kM), past income changes (AY;) and future
income changes (AYf) are-examined, i.e., MXAprAYf. Second, the 3-way
dependence is partitioned into a) the relationship between income

changes (aY xAYf), and b) the relationship between mobility and the

p
combined income changes (M x (AprAYf)). Third, the conditiona@\
dependencies are examined: a)} the relationship between mobility and past
income changes, given future chaﬂg?s, i.e., (M/AYf) X (AYD/AYf), and

b) the relationship between mobility and futurg income c¢hanges given

past income changes, i.e., (M/AYp) X (AYf/AYp).

7.3.1 Mobility Intentions

The appropriate 3-way contingency table corresponding to the case

e
.
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in which the mobility categories refer to intended stayers and possible
and intended ‘movers is shownIn Table 7.6.

The first step is to examine the 3-way dependencies. Under the
null hypothesis of independence aﬁong the row, column and depth categories,
the formula for calculating the statistic, Zf, given by Kullback (1968,

Ch. 8), is:

v ¢ d N X
2b=21 £ © X logy xJ 3 (7.1)
i,

i=1 j=1 k=1, 19K K

The row category refers to mobility (M), r=2; the column cateqory refers
to past income change (AYp), c=3; and the depth category refers to
future income change (AYf), d=3. N is the total number of observations.
The calculated value of 2i is 30.492. Ku (1963) however, has suggested
that when one or more of the cel) frequenciés are zero, the calculated
21 statistic is somewhat inf}ated. Consequently he suggests subtracting
a value of 1.0 for each zero cell frequency. The corrected value for 21
therefore, is 28.492. Kullback (1968) has shown that the statistic.2i‘
is distributed as chi-square (xz). Since xz_o]; 12d.F.° 26.217, the nutll
hypothesis of 3;way independence may be rejected in this case.

The secohd step is to examine the sources of the dependencies.
The 3-way independence statistic, Zi; may be partitioned into two, additive
compqpents, reflecting the fact ‘that the 3 classifications are independent
if and only if the row classification is independent of the other two
classifications and they are independent of each other. That is,
HO(MxAprAYf)cDHO(Mx(AYb, AYf))n HO(AYpXAYf), where N, refers to the null

hypothesis of independence. The results of the partitioning procedure
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TABLE 7:6‘ Contingency Table: Mobility Intentions

AYp 1 0 -1
AYf 1 0 -1 1 0 -1 ] 0 -1
Stayers 4 110 1 5 {12 4 3110110 59
Movers S 61 O 1140 4t 21 6 28
9 16 1 6 16 4 7 12 16 87

aAY -~ past income change : i

p
&
AYf ~ future income change , o
!
] - change greater than inflation
0 - change equal to inflation

- -1 =~ change less than inflation
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are presented in Table 7.7. The formulae for calculating the appropr1ate

1nformat1oni§£g£1stics are given by Ku11back (1968, py 165). Under the

o

null hypothes1s of independence between column and depth categor1es,

i.e., HO(AprAYf), the appropriate information statistic is:

. ¢ d N X
2l=21 1 X . log
j=1 k=1 Ik

gk -

X% x

(7.2)

Under the null hypothesis of independence between row and column-depth

T -
categories, 1. e\x H (M X (AYp, AYf), the information statistic is:
. r c d Nx%jk
21=21 © & X . log (7.3)
i=1 §=1 k=1 Ik i X sk -

The bracketed valtues in Table 7.7 indicate the uncorrected values. Ku
(1963) does not specify how the correction factor, necesséry when zero
entries occur, should be partitioned in the present type of analysis.

Comparing (7.2) and (7.3), however, indicates. that in calculating (7.3)
. — \ N '
two. of the

/in the su@mation will be zero corresponding to the two
Xijk valued which are zero. There will bg no such terms in (7.2). Hence,

the informat atistic corresponding to (7.2) was not corrected.

-whereas the, informatioy statistic corresponding to (7.3) was reduced by a

value of 2.0. .
From Table 7.7 the results indicate that the null hypothesis of
indepe:dence between ﬁast and future income changes may be rejected. But
,the null hypothests of indeéendgnce between mobility behaviour and income
changes cannot be rejected, contrary to hypothesis 3.
The relationship between mobility behaviour and income changes may

be explored further, however, by examining the conditional dependencies.



126

-
TABLE 7.7 Partitioning of 3-way Independence: Mobility Intentions
COMPONENT DUE TO INFORMATION DEGREES QF FREEDQM
HO(AYPXAYf) ' 19.658** 4
H_(Mx(aY_,aY.)) g8.834 "3 8

ol e (10.834)

‘ N~
-HO(MxAY xAYf) ‘ 28.492%* 12
P (30.492)

** significant at .01 level
n.s. not significant
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Step 3 involves partitioning the component due to Mx(AYp,AYf) into the

two additive components,.MxAYf and (M/AYf) X fAYp/AYf), and then into

the two components, MxAYp

there a relationship between mobility and past income change when future

“and (M/AYp) X (AYf/AYp). In other words, is

income changes are held constant, and/or is there a relationship between
mobility and future income change when past income change is held
constant? The formulae, given by Kullback (1968), for the information

statistics corresponding to the hypothese HO(MXAYf) and H0<M/Ayf . AYp/AY%)\"

are respectively: -

. rd NX,
21=21 I X,, 10g gt (7.4)
i=1 k=1 -k X X«
N r C d .X‘.'k%\
21 =235 % ink’logi——LX _ (7.5)
i=1 =1 k=1 ™ 1.k " ik ‘
X
..k

Formulae for the hypotheses HO(MXAY ) and HO(M/AY.p X AYf/AYp) may be

p
determined by simply rearranging the j'; and k's.

The results of these analyses are presented in Tables 7.8 and
fp9. Under no situation can the nulj hypothesis of independence be
rejected. < ‘

In conclusion, givern this definition of mobility behaviour, there
is no significant relationship between mobility and income changes nor “
are there significant relationships between mobility and past income

change and between mobility and future income change. Thus, the results

of the ana]yéis of mobility intentions do not support Hypothesis 3. '
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TABLE 7.8 Conditional Independence of Mobility and Past Income Change:
Mob111ty Intentions

COMPONENT DUE TO INFORMATION ~ DEGREES OF FREEDOM
n.s.
HO(MxAYf) 2i308 2
H (M/AY, x AY_/AY,) 6.526 "> 6
SRR A (8.526)
Ho(M x 8Y_ x oY) ‘ 8.834 MN:S- , 8
P (10.834) .

TABLE'?.Q Conditiona] ‘Independence of Mobility and Future Income
Change M6%111ty Intentions

COMPONENT DUE TO INFORMAT ION DEGREES OF FREEDOM *
n.s.
HQ(MxAYp) 3.429 , 2
H_(M/AY " x AY ./AY.) 5,405 "S- 6
ol T T T el (7.405)
Ho (M x aY ) x aYe) 8.834 "S- 8
P . {10.834)
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7.3.2 Recent Movers

The appropriate 3-way coﬁtingency table corresponding to the case
in which the mobility categories refer to intended stayers and possible,

intended and retent movers is shown in Table 7.10. Intended staxers who

had moved in the 6 months prior to the first interview are now
reclassified as movers. .

The "analysis proceeds as before. The value of the jnformatiop
statistic Ea]cu1ated under the hypothesis of 3-way 1ndependen5e, i.e.,
Ho(MxprYf), and corrected for the two zero entries in the contingency
table is 36.340, which is significant beyond the .01 level,

The sourcés of the dependencies are analyzed and the results aré
’presented in Table 7.11. The null hypotheses of indépendence between
past and future income changes and between mobility behaviour and income
changes may be rejected both at the .01 level of significance. The’
latter result differs from the previous case for mbbility intentions.
The present result is cansistent with Hypothesis 3. '

- The results of the analyses of the conditional dependencies are
presented in Tables 7.12 and 7.13. The null hypothesis of independence
between mobility and past income changes, future incomé changes held
constant, is rejected. But the null hypothesis- of independence between‘
mobility and future income change,)past income changes held constant,
is not réjected. Thus, given Eﬂ}s definition of maobility, there is a
significant relationship be é;n mobility behaviour ana past income
changes, in agreement with Hypothesis 3. . But there is not a significant

relationship between mobi]itxvpehaviour and future income changes, contrary



TABLE 7.10 Contingency Table: Recent Movers

3

-1
AYp i 0
A, 10 -1 1 0 -1 1 0 -
Stayers 3 5 i 41 121 4 2 |10 10
Movers 6 |11 0 2 41 0 5 2 6
9 16 1 6 16 4 7 12 16
AY_ - past income changes N
P P 9 5
.
AYf ~ future income changes
1 - income change greater than inflation
0 - income change equal with inflation

t
-—
]

income change less than inflation

51

36

.87

130
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TABLE 7.11 Partitioning of 3-way Independencé: Recent Movers

COMPONENT DUE TO ~ INFORMATION DEGREES OF FREEDOM
Ho (8 xaY ) | 17.634%* 4
Ho(M x (8Y_, aY()) 18.706** 8
P (20.706)
H (M x aY_ X aY,) 36. 340%* 12
0 LA A (38. 340)

** significant at .01 Tevel
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TABLE 7.12 Condifiona] Independence of Mobility and Past Income
Changes: Recent Movers

compo;q’sm DUE TO " INFORMATION " DEGREES OF FREEDOM
1.030 "S- 2
¢ 17.676%* 6
(19.676)
Ho(M x (8Y), aY)) ©18.706%* 8

(20.706)
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TABLE 7.13 Conditional Independence of Mobility and Future Income
Changes: Recent Movers \

COMPONENT DUE TO INFORMAT ION DEGREES OF FREEDOM
Ho(M x aY)) ( 10, 196** Y
Ho(N/8Y, X 8Y /oY ) 8.510 "*S- o 6

////f‘ P (10.510)
Hy(M X (AYp, 8Y¢)) 18. 706** | 8

(20.706)
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to Hypothesis 3.

7.3.3 Actual Mobility

The appropriate 3-way contingency table corresponding to the case

in which the mobility categories requ'to stayers and recent and

~

subsequent movers is shown in Table 7.14., Subsequent movers refer to

households who had moved in the 12 months following the initial interview.
Once more the analysis proceeds in three stages. The results of.
the first 2 steps are presented in Table 7.15. -The null hypothesis of
3-way independence may be rejected as well as the null hypotheses of
independence between past and future income changes and between mobility
behaviour and income changes. A1l are significant beyond the .01 level.
The results of the analysis of the conditional dependencies are
presented in Tables 7.16 and 7.17. The null hypothesis of independence
between mobility behaviour and past income changes, future income changes
held constant, may be rejected’'at the .01 level of significancg. And '
the null hypothesis of independence between mobility behaviour and future
income changes, past income changes held constant, may be rejected at
the .05 level of signif{cance. Thus, with this definition of mobility,
there is a significant relatipnship between mobility behaviour and past
income chanées, and a significant relationship between mobility behaviour
and future income changes: This latter result should be qualified,
however, with the observation that these "future“ income changes may

already have occurred. Nevertheless, these results provide considerabTe

support for Hypothesis 3.



TABLE 7.14

Stayers

Movers

AYp

AYf

aY

' AYf

Contingency Table: Actual Mobility

1 0 -1

] o -1 1 0o -1 1 0 -l
5 {6 {1l 4 [ a2 |0 |12
4 |loflolle {1vjofs |14
9 15 1 6 15 4 7 11 16

past income change

future income change

change greater than inflation

change equal to inflation

change less than inflation ~

135

58

84



TABLE 7.15 Partitioning of 3-way Independence:

136

Actual Mobility

COMPONENT OUE TO INFORMATION DEGREES OF FREEDOM
HolaYy x a¥) 17..6522% 4

H (M x (aY_, aY,) 21.3306%* 8

0, LA (23.3306)

Ho(M X aY_ x oY) 38.9828%* 12

(40.9828)
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TABLE 7.16 Conditional Independence of Mobility and Past Income

Changes: Actual Mobility ““
COMPONENT DUE TO ‘INFORMATION DEGREES OF FREEOOM
Ho(M x oY) S | 5.3087 M- | 2
’HO(M/AYf X AYp/AYf) (}g:gg}g;* 6
Ho (M x'(.AYp, 8Y.) T 21.3306% 8 A

(23.3306)
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TABLE 7.17 Conditional Independence of Mobility and Future

Income Changes: Actual Mobility | .

COMPONENT DUE TO INFORMATION DEGREES OF FREEDOM
H (M x AYp) 8.3164*% _ 2

t,

"H (M/aY_ x aY./AY.) : 13.0142* 6

B o p T (15.0142) -
[
H(M x (AYp, 8Y ¢) 21.3306** -
(23.3306)

* gsignificant at .05 level
** significant at .01 level

"n.s. not significant o
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An interesting aspect of these gna]yses is that there seems to
be a lag between income changes and ‘adjustments in norma1‘incbme. Whéﬁ
mobility is defined only on the bésis of intentions, there is no
significant relationship between mobility and income changes. When
récent movers are differentiated, however, a significant relationship
between mobility and past income change is identified. This suggests
that mobility decisions depend more on changes tha£ have already
occurred than on anticipated changés.' And wﬁen recent and. subsequent
movers are {dentified; both past ihcome qhanges and future income changes
are sighi?icantly related to mobility. In this last caseifhowever, many
futdre'change; have already been realized at the timg of the actual move.
In other Qords, tﬁe fesuTts suggest that experienced changes are much
more important in influencing re]ocatién decisions than anticipated
changes. Of cohrse, anticipated changes actua11¥ fulfilled may be the
mos t in%quntia]. Nevertheless, these results suggest that people react

to, rather than anticipate change.’

7.3.4 " Income and Mobility

An important corollary of the model is that while U° and v
depend on the level of income, residential stress, and hence mobility,.-do
not depend on the level of household income at any givén moment in time,
This relationship may be examined using the six ipncome categories recorded
in Table 7.5 and the three definitionslof ﬁobi]ity_emp]oyed above. These

data may be used to form three contingency tables as in Table 7.18. \A



TABLE 7.18 Mobility and Income

a) Mobifity Intentions

Income Categories*

1 2 3. 4 5 6
3 B 19 18 5 [
Stayers (4.75) | {10.85)] (17.63)| (14.24)| (6.78)] (4.75)
4 8 )j 3 5 1
Movers (2.25) {5.15}] (8.37) (6.76) {3.22) (2.25)
7 16 26 21 ' 10 7
¥ = 10.220 - - 2 = 11.070
, : X.05, 5df. ’
b) Recent Movers Included
Income Categories
1 2 3 4 5 6
3 B 15 To 3 6
Stayers {4.10) (9.38) | (15.24) | (12.3)) (5.86) (4.10)
K 8 11 5 )4 1
Movers {2.90) (6.62) (1@.76}~ (S.Qﬁ) (4.14) (2.90)
7 16 26 21 10 7
2 . 2 .
X 9,385 2x‘05’ 5df. * 11.070
c) Actual Mobflity
Income Categories
i 2 -3 4 5 6
3 T T T 57
Stayers (4.83) 1 (11.05) { (17.26) | (13.12) (6.91) (4.83)
q 5 9 4 4 0
Movers (2.17y {1 (4.95) (7.74) (5.88) (3.09) (2.17)
7 16 2 . 19 - 10 7
x? = 6.949 20 sgr. = 11.070

. * For Income Categories see Table 7.5.

59

28
87

51
36

87

58

28
84
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chi-square test was performed on each matrix and in none of the cases
could the null hypothesis be rejgcted. Combining either categories 5 and
6 or 1 and 2 did not affect the results. There is no evidence, therefore,
that mobility behaviour is related éo the Jevel of income. This result

is consistent with the model.

7.4 Hypothesis 4: Mobility Behayiour and Life Cycle Stage
L

A second factor affecting éhe level of residential stress, and
hence mobility, is life cycle change. As discussed in section 5.2, life
cycle factors may affect residential stress in two ways. First, house-
hold needs méy be‘related to life cycle factors such as age and number
of children. Thus, changes in 1ife cycle factors may affect needs and
in turn U*, ° and s. Second, household preferences may be related to
' ]ifé cycle factors. Thus, changes in life cycle factors may lead to new
evaluations of the household's present }esidencé as well as other
residences, thereby affecting S. WNotice that it is not necessary that
households experience similar changes jn needs and/or preferences, but
that they experience these changes at similar life cycle stages.

As. discussed briefly in Chapter 1, life cycie stage may be inter-
preted somewhat differen{{y than that originally implied by Rossi-(1955).
Instead of interpreting life cycle stages as periods when needs and
preferences are relatively stable, life cycle stages may be viewed as
periods in which needs and preferences undergo d{fferent rates of change.

If life cycle stages are interpreted as periods of stﬁbility then
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relocation should be associated with changes between stages and not with

stages. In contrasf, if life cycle stages are interpreted as periods
with differing rates of change then relocation should be associated with
life cycle stages. With this interpretation the following is suggested:
Hypothesis 4: Mobility behaviour is related to life cycle stage.

This hypothesis may be examined using the three definitions of
mobility employed previously: 1) intended mobility, 2) recent mobility,
and 3) actual mobility. Life cyc1e'stages may be defined using data on
the'number and ages of children and the ages of adults in the household.
Fogr 1ife cycle categories are identified: 1) young (under forty), no
children, 2) one or more children all under 6 years old, 3) one or
more children between the ages of 6 and 17, 4) old (over forty), no
children or youngest aged 18 or over.

’ The data for the analysis of Hypothesis 4, are presented in
Table 7.19. The three contengency tab]es'correspdnd to the three
different definitions of mobility. Chi-square statistics have been
calculated as shownﬁgnd the results indicate that in each case the null
hypothesis of independence may pe rejected at the .005 level of“
significance. This provides strong support .for Hypothesis 4,

~

7.4.1 Residential Stress and Life Cycle Stage

The influence of Jife cycle changes on mobility decisions may be

further examined by analyzing the relationship between life cycle stage



TABLE 7.19

a)

Stayers

Movers

Stayers

Movers

c)

iwatqyers

Movers

Intended Mobi1ify

Life Cycle Stages

Mobitity and Life Cycle Stage

‘Actual Mobility

Life Cycle Stage

F

1 2 3 4
13 T4 17 14
(19.67) (15.60) (14.24) (9.49)
75 9 Y 0
(9.33) (7.40) (6.76) (4.57)
29 23 21 14
x% = 13.885 2 = 12.838
: X.005, 3df. ‘¢
Recent Mobility -
Life Cycle Stages
1 2 3 .
AN 1 15 14
(17.00) (13.48) (12.31) (8.21)
18 12 3 0
(12.00) (9.52) (8.69) (5.79)
29 23 21 14
X% = 17.525 2

X005, 3df, = 12-838

] i 3 4
7 13 19 14
(17.95) | (15.88) (14.50) (9.67)
14 T0 7 0

(8.05) (7.12) { - (6.50) (4.33)
26 23 21 14
3 2 o
X© = 18.851 X 005. 3qf. = 12-838

e

59

. 28

87

51

36
87

.58

26
84

143
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and residential stress.] Changes in preferences and/or needs associated
with 1ife cycle factors should affect the intermediate variable of
residential stress. Thus,

Hypothesis 4*: Residential stress is related to the household's
]ife cycle stage.

Since residential stress is an interval scaigd variable, this

relationship may be examined by means of an analysis of variance. The

relevant data are included in Table 7.1. The results of such an analysis
are presented in Table 7.20. The null hypothesis of no differences in
residential stress among life cycle groups is rejected at the..Ol
significance level.

Further analysis of the differences am?n treatment means may be

undertaken‘py Sheffe's method of simultaneous conpariso (Sheffe, 1959).
The resu]t; of six such comparisons are presenied in Téh]e 7N21. They
indicate that there are significant differences (95% conﬁidence level)
between 1ife cycle group 1 (young, no children) and life cycle gro
(old, one or moré,chi]dreﬁ between 6 and 17), and between the combihed
life cycle 1 and 2 group and the combined 1life cycle 3 and 4 group. The
other comparisons do not lead to significant differences. The essential
distinction identified in these analyses seems to be the difference

between young households and older households. The latter have

The large number of categories associated with income changes with the
small number of respondents for which residential stress measures were

available, precluded the analysis of a similar type of hypothesis w1th
respect to hypothesis 3.
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TABLE 7.20 Analysis of Variance of Hypothesis 4*: Residentié]
Stress and Life Cycle Stage
SOURCE SUM OF DEGREES OF MEAN F RATIO
SQUARES FREEDOM SQUARE
Treatment 110. 3514 3 36.7838 4,572%%
(Life Cycle) s
/
Error 329.8477 Con 8.045]
Total 440.1991° 44
Life Cycle Means (Ti) Numbers (ni)
] 4,1537 13
2 2.9532 9
3 2126 ' 13
- 4 1.5460 10
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Far general. form of comparison see Table 7.3.
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TABLE 7.21 Comparison of Treatment Means: Hypothesis 4*
COMPARISON DESCRIPTION FORM CONFIDENCE INTERVAL HO:C =
(95%)
Cy: Life Cycle Grow 1/ | C,=T,-T, 6938 < G, < 7.1884 | Reject
Life Cycle Group 3 ,
CZ: Life Cycle Group 1/ C2=T]-T4 -.8747 < C2 < 6,0901 Accept
Life Cycle Group 4 _
'C3: Life Cycle Groups T +T2 T3 T4 .3467 < Cqy < 10. 3499 Reject
1 and 2/ Life Cycle
Groups 3 and 4
C4: Life Cycle Group 1/ | C, =37 -T2 3-T4 -.8481 < C, < 15.9467 Accept
Life Cycle Groups N
2,3 and 4
Cg: Life Cycle Groups T +T4 T2 T3 -2.8677 < Cg < 7.5355 Accept
1 and 4/ Life Cycle
Groups 2 and 3 ) \
'c6: Life Cycle Group 3/ C6=T]+T2+T4—3T3 -.1823 < Cg < 16.2125 Accept
Life Cycle Groups
1, 2 and 4
Note:
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significantly lower ;>ve15 of residential stress. This distinction is
also evident in the contingency tables (Table 7.19) in which the relative
number of movers is-distinctly smaller for life cycle groups 3 and 4
Eompared to groups 1 and 2. These findings are consistent with previous
empirical research on the relationship between life'cyCIE stage and
mobility (e.g., Rossi, 1955; Long, 1973; Shaw, 1975).

An interesting aspect of the present results, however, is the
finding that the mean residential stress level is lower for households
in life cycie stage 3 than households fn 1ife cycle stage 4, while at the
same time mobility is greater for life cycle group 3. This is contrary
to the basic hypothesis of the model. At least three factors may be
suggested to account for this,

First, from a statfstica] viewpoint, life cycle group 3 may have
greater variability in residential stre;s levels. A number of very low
values may depress the mean. In examining the distribution of values ,for
life cycle group 3, thig certainly seems to have some validity. . A number
of residential stress values are negative, contrary to the theory. -Why
this shou]& occur more with this particular group, however, is a matter of
specuylation.

A second factor which might explain this result is simply that
1ife cycle group 4 households have higher tolerance levels, i.e., o values.
On avetrage, this group has lived longer in their present residence and

hence may have built up greater sentimental attachements.

A third factor might be that life cycle group 3 is experiencing
14

’
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changes in needs which prompt relocation. These changes may be relatively
sudden ang not reflected in a gradual increase in residentfa] stress.

Inlbpnc1usidn; this analysis of Hypothesis 4* may be related to
the question of how life cycle stages should be interpreted.- If life
cycle st&ges'are interpreted as a series of discrete steps then mability
should occur when a household jumps from one step to the next. There
should be 5 relationship between changes in life cycle stage aqd mobility
but not life cycle stage and mobility. Since there is a significant
relationship, however, then life cycle stage must be either re-interpreted
or some other variable must be considered to explain the result. Within
the theoretical mode] suggested here, mobility occurs when residential
stress exceeds the household's tolerance level, a. One possibility, then
is that o varies with life cycle stage. Particularly, a might be expected
to increase with life cycle stage so that, alfl é]se being equal, the
average level of residential stress would tend to 'increase with life
cycle stage, i.e., higher levels of S could occur without re]otatingﬁ)
The present results suggest however that residential stress decreases
with life cycle stage. Thus, while o« may vary with life cycle stage it
does not appear to explain the observed relationship between residential
stress and life cycle stage. ’

Alternatively, we may recognize that the factors which affect the
level of residential stress, which are diréct]y related to Qhe household,
are changes in income, changes in needs and chgnges in preferences.

Income changes are not likely related to life cycle jumps.
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Changes in needs and preferences, however, may be related to changes in
1ife cycle stage, i.e., jumps from one stage to the next. This, however,
does not explain the relationship between residential stress and life
cycle stage, unleés there is a lag between life cycle stage changes and
preference and needs changes. This is possible. It would suggest,
however, that residential stress levels should on average, obtain a
ma x 1 mum short1y¢affer the life cycle change.

/Thfé may be contrasted with the interpretation of life cycle

\flyj/;iaggﬁxas periods of different rates of change. Particularly, preferences

and needs may vary during differen; periods. Similarly, income changes
(as well as income levels) may be correlated with 1ife cycle factors,

particularly age.]

This interpretation would suggest that residential
stress levels should, on average, reach a maximum late in that life cycle
period.

v These two interpretations could, therefore, be examined empirically,
given sufficient data to be able to examine how residential stressklevels
vary within givenl]ife cycle stages. This is not possible here. The
second interpretation, however, is advanced in this thesis, first, to

\\\\ emphasize the need to more carefully examine the rationale underlying
the redationship between mobility and 1ifé cycle stages, and second, since

it seems more plausible that needs and particularly preferences are under-

.going continual change rather than a series of discrete changes.

\

1 Income may also be important as a variable in a household's decision

concerning the number and tifing of children.
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7.5 Conclusion ™

The important general conclusion of Chapter 7 is that the results
of the analyses provide considerable support for the validity of the
proposed model. The four hypotheses examined are all supported by the
evidence, although to varying degrees. In particular,Hypothesis 1, which
forms the basic concept of the model, is strongly supported by the analysis.

Similarly Hypothesis -3, concerned with‘the effects of income
changes on mobility, and Hypothesis 4 concerned with the effects of life
cycle changes on mobility, are supported by khe data. With Hypothesis 3
however, the results depend on the definition of mobility: no significant
relationship exists when intended mobility is used but a highly
s{gnificant relafionship exists when actual mobility is used.

. Futurg research might extend the analyses in this chapter in
'several’ways. First, with a larger number of respondents the relationships
expressed in Hypotheses 3 and 4 could be examined controlling for the
other variable, e.g., the effects of income change with 1ife cycle change
held constant. Second, the relationship between residential stress and
income change could be examined. Third, the effects of different
definitions of mobility, life cycle stage and particularly income change
could be exp]oﬁgd. Finally, different methods of measuring residential /’(
stress could be developed, For example, the mefhod of measuring
locational stress suggested by t]ark and Cadwallader (1973) could be
extended, or some form of magnitude estimation as demonstrated by Shinn
(1971), could be employed. Particularly, the present results would be

.

strengthened if several measures of residential stress could be shown to
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provide similar results.

- \
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CHAPTER 8
" CONCLUSION:

The purpose of this thesis has been to develop ang empir1c5]1y
test a model of household mobility decisions. It has been argued that
the concepts previously proposed to explain mobi1ity behaviour, neTely,
placé utility, aspirations‘and (residential) siress, can be explicitly

_défiﬁed'and,théir interrelationships clarified within the framework-of
consumer behaviour theory. .
‘;fhe theory 0€ consumer behayiour provides a comprehensive and
consigtent general model of the individual's evaluation and cﬁoiceﬂ
" process. It can, therefore, be applied to other svgtial choice problems.
Such an approach can not onTy‘pro;ide insight info the choice pr6b1em,
but‘a1so lead to important new<conc1usions‘about behaviour which may bé
empirically testable. Moreover, the development of such a theory is
important in selecting appropriate empirical methods of analysis. In the
present case, for examp]é, the type of choice reauired in tradeoff
analysis 1is consistenf with thé type of choice postulated in the .theory.
A significant aspect of ;his framework is that choice'is seen to

depend on both preferences and constraints. This is extremely simple but

of great significance. It emphasizes that to understand behaviour requireé

an undersfanding‘of the limits of choice, i.e., what the con§traints are
» .

-
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énd how they operate. Identifying constraints can greatly clar*fy the
chqice process. For example, in an ipdividual’s choice of residential
‘1ocatiqn, distance from work has often been treated as a continuous
choice variable. « It may, hﬁweve;, be considered as a coﬁstraint so that
choice would not depend on distancé within a certain limit. Or, perhap;,
distance has both upper and lower limits. In: the present context of
mobility the role of codgtraints is vital to uﬁderstanding decisions.
Chanhges in the household's income and needs, i.e., constraints, are seen.
to be major factors i; the Qecision‘to move. In-general, the simple:
distinction between preferences and constraints, emphasized in this frame-
work is useful in clarifying the role varjous factors may play in spgtial
choice prabiems. X .

One shortcoming of the present application of this framéwqu,
however, is that the role subjective cognition ﬁjays'in'mobility behaviour
is not fully accounted foxg, The theoretical analysis, for example, would
be enhanced if a cogﬁition function were introduced. One approach is
providéd by‘Lancaster (1971) who suggests that {t is not goods thgmse]ves,
but the characteristics which goods possess, which are valued. He
introduces an objectiQe mapping from gooﬁs to charécteristics which
describes the technological re1ationship between the two. At the 1e§é1 of
the individual this mapping may be inférpreted as a subjective cognition
function, charécteristics, thereby, rgpresent the individual's cognition

structure. In this initial analysis incorporating such a function would

- seem to add to the complexity without greatly altering the results.
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Moreover, this specific approach has the weakness that the relationship
between goods (i.e., the objective environment} and characteristics
(i.e., the subjeétive environment) is assumed to be. 1inear. Nevertheless,
future work might examine this approach. One important aspéct of this
may relate torthe ihterpretation of upper need limits. An important
result of Lancaster's (1971) analysis is that certain goods may have
upper limits of demand even though characteristics do not. It may be,
therefore, that with{n the model upper need.1imits may be interpreted as
these uppér demand limits for goods -- a result which would seem to
suggest the importance of exploring the implications of incorporating a
cognition function in the analysis.

The second objective of the thesis ﬁas been to provide an
empirical test of the theoretical model. In the présent'case, two
approaches to testing the model have been undertaken. One approach

attempts to examine the basic assumption of the model, namely, that

residential stress is the important decision variable relatéd to mobility
behaviour. This requires a method of estimating utility scé]es for
individuals so that measures of residential stress may be obtained.
Tradeoff analysis is used for this purpose because 1) the type of choice
reQUiréd of respondents is consistent with the theory, 2) the resulting

" utility scale is an interval scale as required and 3) it is relatively

easy to administer. The method requires, however, the assumption of an
additively separable utility function,’;hich is restrictivé. Neverthé]ess,

_the results of the empiricaj analysis shpport the basic hypothesis of the

»
Fl
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model.

The other approach to testing the model is to examipe three
implications of the model. ‘Thege are: 1) thé; experienced and aspifation
.place utility levels are positively related to incémé, 2) that mobility

js related to iﬁ%ome changes,.and 3) that mobility is related to life

cycle factors. Each of these hypotheses is supported, although to varying
degrees, by the empirical analysis. In total, the empirical analysis
provides considerable support for the validity of the theoretical model.

Othgr implications of the model not empirically examined focus on
the effects ofxchanges in market prices on mobility. In today's inflation-
ary age, analysis of these factors would seem to be important and worthy
of future reésearch. ‘

A further extension of thié work is to examine the homogeneity of
preferences within the social and demographic grohps traditionally
considered in mobitity studies, particularly sociaﬁiclass and life cycle
grodps. Genera]ly,-tﬁé quesgion is: can groups of individuals be
jdentified who have similar preferences? The question is of significance
in the context of aggreggtion.*'Models designed to explain aggregate
patterns are often based on models of individual behavioﬁr which assume
homogeneous preferences.' The extenf to which this assumption may be
violated, however,_fs dn empirical question which has received little
attention. Th%s is 1argeiy due to't%e Tack of intervél scaled preference

data which limits the statistical techniques suita51e for analysis.

Tradeoff anélysis, however,,yie1ds for each individual, a utility scale

—
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with interval scale properties. It offers, therefore, a method for
quantifying preferencéé which would be useful in analyzing group preference
structures.

With the data collected in this study a pre1imina;y examination
of the relationsﬁip between preferences and stage in the life cycle was
undertaken. Two forms of analysis were used. Fi;st, the matrix of
utility values obtained through tradeoff analysis were co;ﬁapsed via a
principA] axis factor analysis into eight new variables. These were
input to a discriminant analysis to determine whether significant
d{fferences in preferences existed among 1ife cycle groups., There was
weak‘evidehce-that 1ife cycle stage was a significant discriminator of

preferences. A large number of households, however, appeared to be
misb1aced.‘\ )

Second, differences among life cycle groups for each of the 35
specific attribute levels were examined using analysis of Qariance.h For.
only 5 attributes, relatéd to certain aspects of neighbpurhoods, backyard
size, and dwelling type, were the_differences statistically significant.
Limitations'in the size and composjtion‘pf the samﬁ]e preclude génera]izing
from these results. They do, however, suggest that further analysis of
the re1atiOQ§hip betweeﬁ 1ifé cycle‘stage and prefgrence structure with

a larger éroup-is merited. Furthermore, the analysis could be extended

to examine the preferences of groups defined on the basis of other‘social

.and demogkaphic.vaniables. , .

These possible extensions aside, however, the research described

v

o
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in this thesis has succeeded in meeting the major objectives established
at the outset, namely, the developmentland émpirica] testin@ of a

theoretical model of residential mobility Behaviour. As such, this work
represents a significant advance on previous research in this area which

has suffered from a lack of the type of theoretical foundation that this

~

thesis has sought to establish.
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- . APPENDIX A
THE ALGORITHM

The purposg of this appendix is to outline the algorithm used to

solve the conjoint measurement problem considered in tradeoff analysis.

" The algorithm, developed by Johnson (1973), is primarily designed to

analyze non-metric regpession’problems, but may be applied to the ;ca]ing
problem in tradeoff analysis.]
| Non-métric ;égression is appropriate in the situation where one
is interested in reiating a number of independent variables to a |
Hépéndent va}iab1e, as in typical mu1tip1é regression, but where data on
the dependent variable is available only in ondfna] form, e.qg., a
preference ranking. The problem is to_detérmine coefficients fo; the
independent variables which when combined in a prespecified way yield a
ranking which matches the ranking of tﬁé dependent variable as closely as
possible. In the present case an additive function is.specified.
Specifically, let Q be an nxp matrix containing values for n

objects on p independent variables. Let U be a vector containing a

ranking.of the n objects. Then the problem is to find a vector W such

1 The present discussion is.taken largely from Johnson (1973).

158
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tat, '

Q. W=y = | )
wheré the ranking V matches U as closely as possible. The technical
problem -is two fold. First is fhegproblem to provide a measure of fit
between the ranking !.and‘the ranking U, ;%d sécond is the problem to
provide a solution method for determining E: Unlike typical least-
squares multiple regression, a single optimal solution cannot be
analytically determined. Instead, an iterative approach is utilized.

To measure the fit between V and U, Johnson (]975) defines a
" statistic 62,Z 5. . ’
2 _q5 W (V-

i (5-vy)

2
) (A2)

0

where 8 _J 1 if sign (V.-V.) # sign (u;-u)
ij 0 otherwise J J

62'15 a badness of fit measure which focuses;oh predicted ya]ues li.e.,
Vi‘s), which are “iﬁ the wrong order". - It may be interpreted as “the
percentage of the variation among the V's which is “incopsistent"'with
the U's. 92 ranges frbm 0, a perfect fit, to 1.0, a perfect inverse
rankjng. The- non-metric rqgression problem now reduces.té the problem
of determinging a set of w;'s (Euszi’ i=1,...,p}), which minimize 62.
This may be accompfished Ry starting with an initiallarbitrary solution
(i.e., an initial W), and mbdifying_}t in small steps in the direction -
specified by thé:aradient of 92 with respect to W (i.e., the vector of

2

partial derivatives of 8 with respect to the elements of W). The

f
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gradient vector is proportional to:

G = Ez.é..(vi-v 2

: j 1‘]’ EZ(Vi‘Vj) (qi-qj). (A3)

) (a;-q;) -8
1 7)) 1j

J
<>

th-r'ow and jth rows of Q

where q; and 9y are vectors consi;ting~of'the i
(Johnson, 1973). The size of & may Ee used to determine the size of the
step, decreasing as o decreases, e.g., | |

Sy = b+ ofy . ()
where m refers to the interation step and G is the gradient. In this
way the aigorithm proceeds towards a "best-fit" solution. In practice
a éolution is reached either aféer a pre-specifjed number of iterations
. or when a pré-specffjed acceptably low level of '8 is obtained.

An important aspecé of Johnson's (1973) specific algorithm is.
that it can accommodate blocks of data. The same set of variables may
give rise, in different circumstanceg, to different rankings. Then not
one, but a set of rankings will occur. The algorithm accommodates this
éituation by performing grder comparisons only within blocks, i.e.,
within single matrices-Q, but ca]chlates an aggregate 62 from which a

-single best fit W for all blocks is computed. In other words, a single
solution E is obtained over all blocks. ) o

This algorithm may be applied to the prdb1em considered in
tradeoff analysis. The basic data consist of a number of .tradeoff
matrices, each matrix representing the'combiﬁations of variable levels
for a pair of variables, over which a preference ranking is defined.
Across all matrices there is a total of L variables each of which may

_ take on one of k values (assﬁme k constant ‘across variables) so that
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there is a total of kL distinct attribute levels, i.e., the set
Q = {q?, i=1,..., Ls h=1,..., k}. Within a tradeoff matrix a single
cell represents a particular combination of attribute levels, i.e., a
pair (q?, qg), i#j. This information may bé‘representeq by a vector of
length kL in which all elements aré zero except thosg two cells
corresponding to q? which are given the value 1.6.‘ Essentially this is
a dummy variable approach with the 1.0's identifying the level of an
attribute present in a given cell. In a 4x4 tradeoff matrix there will
be 16 such vectors describing the attribute 1eve{§'corresponding to each
cell. These vectors form a matrix which corresponds to thé Q matrix in
the non-metric regression algorithm, . For each cell there is also a
preference rank. In a 4x4 tradeoff matrix this ranking ﬁay be represented
by a vectq; of length 16. This corresponds to the U vector in the
non-metric regression algorithm. With the data in this form we may solve
for W using the non-metric regression algorithm. Notice that each
tradeoff matrix will be represented as a single block of data in the
a]gorithm; and comparisons will be made only within blocks as desired,
but W will be calculated across all blocks.

In this approach the elements of'ﬂ may be interpreted as utility
values for attribute levels. For non-metric regression problems in
which the independent variables are interval scaled, the absolute value
of the variables may be entered in the célls of the matrix Q. Then the

vector W represents a set of “coefficients" or weights which may be

interpreted as in conventional regression analyses. In the present case,

&
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however, Q consists only of 1's and Q's indicating the presence or
absence of a particular attribute level. The "coefficients" then

represent the values of attribute levels, i.e., Ui(q?).



APPENDIX B
EXAMINATION OF THE ASSUMPTION OF ADDITIVE SEPARABILITY

The purpose of this appendix is to examine the extent to which
the basic assumption of additive separability, required in the empirical
mode?l, is valid in describing the preference structure of respondents.
Two types of data are examined. First, summary measures of.goqdness-of-
fit, p;ovided by the algorithm, are examined. These measure the degree
to which a respondgnt's preferences are accounted for by fhe empirical |
model. Second, values fof attribute levels are used to predict the
respondent's ranking of a number of complex descriptions obtained

separately in the survey. The degree to which these may be predicted

indicates the validity of the assumption.

Goodness-of-Fit Measures

'THe algorithm computes two.measures of goodnesslof-f%t. Both
compare the respondent's original preferences to that derived from the
algoritﬁm solution. Both measures are essentially rank-order correlation
statist{cs in that compafisons are made on the basis of order and not on
the basis of magnitude. The two measures are 1) theta (0), a goodness-of—
fit measure used to guide the iterative proced;re within the algorithm
(described in Appendix A), and 2) tau (T), a measure of rank-order ‘

]
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correlation devgloped by Kendall (1948). Ffor theta, values may vary
between 0.0 and T.0; 0.0 constitutes a perfect fit. éor tau, as in other
correlation coefficients, values may vary between -1.0 and 1.0. In the
present case we expect only positive corre}atibns; negative correlations
would indicate that attribute levels rated highly by the respondent are
receiving low values in the solution. 1

The distribution of theta values for 1f3 respondents is given in
Figure B1.] As noted previously, theta is‘essentially a badness-of-fit
measuré; hence small values indicate a better fit. How small a value is
significant, héwever, cannot be determiﬁed since there is no developed
theory on the distribution of theta. In the present case, examination
of the results suggests the fol]owing‘ru1e of thumb: values of theta less
than .05 are extremely good; values between .05 and .09 are moderately ’
good to acceptable; values greate; than .09 are unacceptab]e.2 In those
cases in which theta is less than .05 (53 respondents) there are
virtually no interaction effects. In contrast, in those cases in which
theta exceeds .09 (8 respondents) a large pumber of variable interactions

occur. An example of interaction between attributes (i.e., not separable)

is presented in Figure B2. The ranking indicates that tenure and

! For 3 respondents comparable tradeoff analyses could not be performed

because, following these interviews, one of the selected variables was
altered.

Theta values vary with the number of variables and attribute levels.
These rules of thumb, therefore, may not be applicable in other analyses.
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FIGURE 82 - - \
EXAMPLE OF ATTRIBUTE INTERACTIONS
TENURE OCCUPANCY - BUILDING TYPE.
, . w»

Single Attached.House f;’|u1t’ip'le Famjly Multiple Family

Family (townhouse or  (divided house ' (high-rise;’

House duplex) or low-rise) elévator) "

] Ol .
Owned 1. 2 5 8
‘ \
Rented 7 6 . 3 4
* 5
€
} Ratld
-
'\
Y 4
-
- 7 s FS
1 ¢ 3
’ L
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occppéncy/buiiding type are not independent: a set of numbers cannot be

provided for the attribute levels which when added together reproduce the .

f "";3
ranking 1nd1cated In other words, this ranking cannot be represented by
an add1t1ve1y separab]e ut111ty function. For the respondent who provwded

assumption of added separab111ty is incorrect. Such respondents may be

this example, with a theta va]ue of .132, it 1s.évidej[ that the
(and have been) excluded from further analysis. For a majority of .

respondents, howeve}, the assumption. of additive separébi{ity does not

-—
!
'

appear unduly restrictive. . R
A Further support for this conclusion is‘prgyided by an examination
of the distribution of tau values (?igure B3). Teu measures the
correspondence betweeh the original rankings prqyjded by a requndent on
the tradeoff matrices, and the eankinds derived from the alég;;:;m |
solution. 1In this cese almost all respendents had extremely bood fits
betweeefebserved‘and predicted. 0n1} 13 reépondents (8.7%) had tau values
less than 0.80. To'qauge'the'reﬁevahce of this, we may hote that |
individual values in excess of 0‘?6 would Ue stat1st1ca1]y 51qn1f1cant at
the .05 level. These results, therefore, prov1de support for the
i. conclusion that .the assumption of an additively separable utility is
adequate in repeesenting the preferences.of‘a majotity of respondents.

©

Predlctability o

A second method of examining the va11dity of the assumption of

~

‘ additive separability 1e to compare actual and pred1cted rankings for a

number of complex .stimuli. In the interview, respondents were presented

-

e
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1

,(6n cards) with 12 descriptions of residences which varied on,the levels
of each of the 11 attributes used in the study (see Figuré B4), and

asked to rank these according to preference. 10 of these descriptions
involved only attribute levels within the range of levels used in the
tradeoff analysis. The rank{ng of these 10 descriptions, therefore, may
" be comparea to that'bredicted using the utility values obtained from the
tradeoff analysis. The utility va}ues, obtained in the analysis under
the asﬁumption of additivé separability, may be added together in the
appropriate combinations to obtain éggregate utility values for each of
the 10 descriptiong. These may then be ranked and compared to the
respondents actual ranking. In other words, the question being asked is:
Can the results obtained from tradeoff analysis based on data obtiined
when only pairs of variables are considered at a time (i.e.,.the \>>
assumption of separability) .be used to predict the rankings of the
complex deécrfbtions wheq all variables are considered simultaneously?
" If.such prediction is possible, this provides strong support for the

assumption éf additive separabi]itylj-

‘The predicted and actual rankings of the coﬁp]ei stimuli ma; be
compared for 83 households.' The cémparisoﬁ was performed by calctlating
a Spearman rank- order corre1ation coefficient for each househo]d The

distribution of resu]ts is presented in Figure B5. Of the 83 households,

! 0f the total 6f 87 households, 2 households did not complete comparable

tradeoff matrices and 2 househo]ds did.not complete the complex
rankings.

-
(1



FIGURE B4 - \
EXAMPLES OF COMPLEX DESCRIPT.IONS

Example 1. 1 bedroom unit' in myltiple fam11y building (high- r1se)
well maint§1ned less than 4 years old;

no backyard Spac;; .
not very private \ﬁften feel 1ntrusion from neighbours;
Jocated 15 minutes - from downtown (by car),

neighbourhood: we]l keépt buildings, quiet streets, not
very fr endly people;

.rented for $170 per month {including utiTities),

private covered parking in underground garage.

Example 2. 2 bedroom single famify house, well maintiined, 15 years old;

& backyard: 20 feet deep;
quite private; occasionally feel intrusion from neighbours;
‘located 25 minutes from downtown [by car);

neighbourhood: buildings need repair, noisy streets,
people friendly;

owned for $225 per-month- (Jnc]uding mortgage, taxes &

. utf11t1es),
private off-street parking. - ' t-‘“~“ o
Example 3. 4 bedroom attached house (dup!ex), well maintained,

15 years old; |, :
backyard 60 feet deep with a shade tree; .
quite private; occasionally feel intrusion from neighbours;
located 35 minutes from downtown (by ca});

neighboorhood: well kept butldings, noisy streets,
friendly people;

owned for 5400 per month (including mortgage, taxes &
utitities);

private covered parking in.a garage:.

170
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63 households (76%) have correlation coefficients exceeding 0.60. To
gauge the relevance of this we may note that with 10 stimuli an
individual coefficient value of 0.564 would be statistically significant
at the .05 level. The results suggest, therefore, that fhe assumption

of additive separability has not been severely violated by a majority

of respondents.

&
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HOUSING. SURVEY : McMASTER UNIVERSITY

Introduction: "As indicated over the telephone we are conducting research
in the geography department at McMaster University about peoples preferences
toward certain aspects of housing - what they like and dislike in various
hypothetical situations. There are no right or wrong answers; we are
interested in your personal choices. If you feel any questions infringe

on your privacy please do not feel obliged to answer. All information,
however, will be strictly confidential and used only for educational
purposes.

Also, please feel free to end the interview 1if we are taking
too much of your time. We sincerely appreciate your cooperation.’

-

Regpondents Address: x

1. - Education ¢
Age Completed | Occupation | Job Location
Respondent
Spouse (H or W) ,
Children 1 Education code: -
at 2 ’ Never attended ...l Completed Secondary...5
home 3 Some Elementary...2 Some Post-secondary...b
’ 4 Completed " ...3 Completed " " ce
® Some Secondary ...4 Graduate or )
Professional ...8

2. "We would like to get a description of your present home by having you
fill out this sheet". (Give respondent sheet A). ,
"Could you describe your present situation using column 1".

3. (After column 1, sheet A completed).
"Now we would like you to pretend that you will have to move from here
in, say, 1 year., Considering your expected family and financial situation,
could you describe the kind of home you would realistically hope to obtain,
Pleage use column 2 on sheet A",

-

might like to make in present home, neighbourhood and location, and cost

AN h (
(If respondent hesitates, indicate that they should consider changes they )j/
of changes.)

4, (After column 2, sheet A comwpleted).
a) "Do you think you could afford a home like this?" Yes [:] No [:]

b) "Do you think a home like this would be difficult to find?" Yes[:]rkr[:]
(Encourage respondent to change estimates.)



a)

01
02

03

b)

175

Tradeoffs:
\

"What 1 am going to give you is a series of hypothetical situations
and ask you to make a choice. All you have to do is indicate which
situation you prefer',

(Give respondent sheet B and explain what is required. Ask respondent

to complete sheet B. Then give respondent sheets C through R.

EMPHASIZE: (1) That respondent is to consider only 2 aspects at a
time. All other aspects are assumed the same for each
choice.

(2) That some combinations may be unrealistic, but they
should pretend that such situations could arise.

(3) That the best choice is not always in the upper left
corner so that they should examine all combinations
before making a first choice,.

(4) "Please fill in all cells"). ’

-4
7

"We would like to ask you some questions about previous places you
have lived".

"Date . Owned . No.
Moved or Dwelling of Main Reason for
In . Address Rented Type Bedrooms Moving From
Present

"How many times have you moved gince you were married?"
0 1 2 3 4 5 6 7 8

"Do you like living here more or less than the last place you lived?"

more D less [:] same D

"If we let '10' stand for beilng extremely satisfied with your present
home, '5' stand for being neither satisfied nor dissatisfied and '0°
stand for being extremely dissatisfied, can you give us a number to
indiate your feelings about your present home?"

a) "Have any improvements or major repairs been made since you moved
here?' Yes [:ﬁ No ;

w
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9.a) Continued...

(1If yes, "What were these?'): 01

02

b) "Do you anticipate any improvements being done in the near future?"

10.a)

b)

11.

12,

Yes ) No
(If yes, "What improvements do you expect?'):
01

02

(Give respondent 12 cards describing. hypothetical situations, and
cards representing present home and future possible home, as described
on Sheet A. Ask respondent to sort the 14 cards into 3 piles based
on relative desirability and then to rank from most to least desirable.)

Ranking:
7o 11.
1, 4, 8. 12.
2, 5. 9. 13.
3. 6. 10. 14 -

(Give respondent sheet S1 and standard card D, which is given a rating
of 100 on a desirability scale. Ask respondent to provide numbers
to represent the relative desirability of the other 13 previously
ranked situatis>ns. Low numbers mean less degirable, high numbers
mean more desicable. Proceed by successive comparison (e.g., compare
D to next less desirable situation; then that situation to next
less desirable, etc.). -

(Questions 12 to 14 may be asked prior to 11). ‘

(Give respondent Sheet S and repeat procedure of Qt. 10b for sets
1 through 7.)

?
"Do you plan to move from here within the next year?"

Yes Maybe No Don't know

If yes: '"Why?"

If no: '"Have you ever seriously considered moving from here?" Yes No

If yes: '"Why did you consider moving then?"

©

"Why didn't you move?"




13.

14.

15.
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a) "Have yow (or your ‘husband/wife) changed jobs in the past year2"
'YesD No []
If yes: '"Did this lnvolve a promotion or a change in place of work?"
Promotion [:] Change of place [:]

b) "Do you expect to change Jobs in the next year or so?" Yes [:] No [:]

1f yes: 'Do you think this will be a promotion or will you be
changing your place of work?" Promotion [:] Change of place [:]

"Now, if you are willing we would like to ask you some questions on
your income. Of course, this information will be strictly private
and confidentifal. Would that be alright?'’

If no, skip to question 15). s

a) '"Would you say your income over the past year has increased:
More than inflation [:]
Equal with inflation [:]
Less than inflation?" [:]

b) "Do you think your income over the next year will increase:
More than inflation ]
Equal with inflation [:]

Less than inflation?" [:J

~
-

c) "Could you indicate your family income from all members of the
family, before Yaxes, by circling the appropriate category on this
chart?" (Give respondent sheet T).

d) "Could you indicate which income category you were in when you
first moved here, by marking an X beside the category?"

"Could you give us the names of one or two married friends whom we
might contact who might be willing to do an interview like this?"

01 Name

Address . .
02 Name

Address

"Thank you very much for your time and cooperation.



SHEET A: HOUSING DESCRIPTION
N\

Dwelling type: Single Family House ..... e

Attached House (Duplex, Townhouse)..
. Mulciple Family (Low-Rise)..........

Multiple Family (High-rise) ......

Privacy: Very private (never teel intrusion from neighbours).........
Quite private (occagionally feel intrusion from neighbours...
Nat very private (often feel intrusion from neighbours).....

Shade tree on property (Yes or No)esvveeroeonnnnnen

¢

Private parking space (or driveway) (Yes or No)....

With garage (Yes or No)....... et e

Age of building (approximately)......ccecevivevsnns

Time to downtown (bv car, in minutes)....... Cee e e . e
vl -
4 .
Financial cost (rent, mortgage, taxes, 'utilities,etc. per month)......

s

...............

R R I SR A B R W)

How would you evaluate each of the following aspects of your

nefighbourhood? Please check the appropriate space,

streets very quliet

very clean

old

buildings well kept

— — —— —

people very friendly

Vs

streets very noisy
very untidy

new

buildings rundown 4

people not friendly
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