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The general objective of the thesis is to investigate 

the mental information that consumers hold of the.spatial 

di st ribution of a set of reta il outlets. An individual ' s 

mental information on the spatial distribution of a specific 

set of env ironmental elements, within an areal un it , is termed 

a spatial imagery fi e ld. The selected areal unit for th~ 

study is the city of Hamilton, Ontario . The specific 

objectives are: (i) to in dicate whether the spatial 

properties of cons umer spatial imagery fields are related 

to length of residence ; (ii) to indicate whether the spatial 

properties of co nsumer spatial imagery fields are related to 

social status ; (iii) to indicate whether there is a 

r elationship betw ee n the socia l status of consumers and the 

use- frequency of the types of information channels which 

ar e used to build up their spatial imagery fi e lds. Hypotheses 

ar e formulated in accordance with th ese objectives . The 

data ar e collected from a census tract locat ed in Hamilton . 

The hypotheses are tested by using objective statistical 

ii 



inferential procedures. The findings suggest that length 

of residence and social status are salient indicators of 

the spatial properties of the fields. The postulated 

relationship between social status and the use-frequency 

of the information channels, however, is not substantiated. 

Recommendations are made for future related research. 
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CHAPTER I 

INTRODUCTION 

1 . 1 Objective of the Thesis 

The general obj~ctive of this thesis is to investigate 

the mental information that individuals hold of the spatial 

distribution of a set of envi r onmental elements o An 

i ndividual ' s mental information on the spatial distribution 

of a sp ec ific set of environmental elements, within an areal 

unit , is termed a spatial imag ery field . The selected set of 

environmental elements are grocery stores . However, any set 

of discre te elements (e . g . , banks , hote l s, etc . ) might be 

similarly investigated . 

The specific objectives are : 

(i) to indicate whether the spatial properties of 
consumer spatial imagery fields are related to 
length of residence; 

(ii) to indicate wh ethe r the spatial properties of 
consumer spatial imagery fields are related to 
social status; 

(i i i) to indicate whethe~ there is a relationship 
between the social status of consumers and the 
use- frequency of the types of information 
chann e ls which are used to build up their spatial 
imagery fi e lds . 

Hypotheses are formulated in accordance with the specific 

objectives of the thesis . The hypotheses concerning length 

of resid ence are : 

1 . 
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(I) there is a positive r e lationship betw ee n num be r 
of r e ported points and l e ngth of r es id e nce in 
Hamilton; 

(II) ther e is a positiv e r e lationship betw ee n me an 
distanc e and length of r e sidenc e in Ha milton; 

(III) the distan ce-d ec ay of r e ported point s i s 
great e r for a "low" l e ngth of r e sid e n ce c on sume r 
than for a "high" length of resid e nc e c on s um e r. 

Th e hypothese s ~onc e rni~q so c ial s tatu s ar e : 

(IV) there is a positiv e relationship be t wee n num be r 
of repor te d points and social sta t us; 

(V) th e re is a positiv e relat i on s hip b e tw ee n mea n 
distanc e and soc i al st atus; 

(VI) th e di s t a nce-d e ca y of r e port e d point s i s g r eate r 
for a "low" s oc ial s t a tu s c onsum er th a n for a 
"high" s oci a l st at us consu me r. 

The hypothesi s conc e rning the information ch a nn e l s i s : 

(VII) th e r e is a r e la t ion s hip betwe e n the so cia l 
sta t u s o f consum e r s a nd th e us e-fr equ ency of the 
type s of i nf ormati on c hann e ls which are used to 
build up th e ir spatial imag e ry fi e ld s . 

The hypothese s ar e tes t e d by usi ng obj ectiv e s ta t i s ti ca l 

inf e r e ntial proc e dur es . The results of the te s t s s ugge st 

that length of r e sid e nce and social status are salient 

indicators of th e spatial prop e rti es of th e fiel ds . Th e 

postul a ted r e la t ionship between social status and th e use-

fr e qu e ncy of the information channels, however, i s not 

substantiated. 

The remaind e r of Chapter I involves an outline of 

the natur e of th e research fi e ld of "environm e ntal pe r ce pt ion", 

and of how this study is placed within it. Chap te r I I 
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offers a review of the more pertine nt literature which 

investigates man's cognitive images of the spatial 

distribution of environmental elements . In the same 

chapter the relationship of the study to this body of 

literature is articulated . The hypotheses and data sources 

of the study are presented in Chapter III. In Chapter IV 

the results of the tests of the ·hypothes es are presented 

and evaluated. Finally, a summary of the main conclusions 

of the research is offered, incorporating suggestions for 

future work . 

1.2 Environ me ntal Pe rception 

An understanding of the processes through which man 

apprehends his environmental milieu is a major objective 

within the social sciences . It is believed that such an 

understanding will provide greater insights into the 

environment-b e haviour relationship . Although there is no 

common agreement on a generic name for this interdisciplinar y 

research field, it has frequently been allud e d to as 

environmental perception .
1 

The field of environmental pe rc ept io n is concerned 

with the study of all ~rocesses through which man acquires 

and uses ihformation r e lating to environmental 

1 For a discussion of this and other r elate d generic 
terms see Saa rin e n, T.F., Per ce ption of Environm e nt , 
Commission on College Geography , Res our ce Pa pe r No . 5 , 
Association of ~merican Geographers, Washing ton D.C., l9 69 ,p. 3 . 
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elements.2 The term "cognition" adequately c overs these 

processes since it is "primarily concerned with knowing and 

knowledge, and deals with those aspe cts of thought that have 

been largely separated from the emotional aspects of knowledge."3 

Neisser explicitly defines cognition as "all processes by 

which the sensory input is transformed, reduced, elaborated, 

stored, r ecovered and used. It is 'concerned with these 

processes even where they operate in the absence of relevant 

stimulation. Such terms as sensation, perception, imagery, 

retention, recall, problem- s olving and thinking, among 
' 

many other s , refer to hypothetical stages or aspe c t s of 

cognition."4 The field of environmental perception is there-

fore not limited to merely de sc ribing the input of information 

through sense percepts. 5 In fact, the research within th e 

2some work within the field is also explicitly 
concerned with man's behavioural predispositions toward the 
information that he holds of environmental elements, i.e., 
his pref e r e nces and attitudes. For instance, see Lee, D. H. K., 
"The Role of Attitude in Response to Environmental Stress, " 
Journal of Social Issues , 22 (1966), No.4, pp.B3-9l. The 
literatur e on geographic space preferences is reviewed on 
pp.22- 23 . 

3 George, F.H., Cognitig_n, methuen, London, 196 2 , p.24. 

4 Neisser, U., Cognitive Psychol~, Appleton-Century­
Crofts, New York, 1967, p.4. 

5There is, in fa ct , an increasing tendency to 
replace " e nvironmental perception" with the more accurate 
term "env i ronmental cog nition" . For example, see Stea , Do 
and Downs, R.m., "From the Out'side Looking at the Insid e 
Looking Out," Environment and Behavior, . 2 (1970), p.B. 
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field which investigates the process of sense perception 

per se is primarily confined to that of social anthropo-

6 
logists and social psychologists. Emphasis is more gen era lly 

placed upon the investigation of the information store that 

an ind i vidual holds pertaining to environmental phenomena . 

This stored information is conventionally defined as a 

cognitive representation known as the image or cogr1 it iv e 
7 

image. Downs, for example, explicitly defin e s a cognitive 

image as "stored information"
8 

and states that it is the 

"produ c t of the process of collec t ing, coding, and 

evaluating information about the spatial environm ent ."9 

This definition appears to be closely relat e d to Gou ldin g ' s 

philosophic ex position of the image as "subjectiv e knowledge 11 10 

6For example, see Sommer R., Personal Space , the 
Behavioral Basis of Design , Pr e ntice-H all , Englewood Cl ifFs , 
New J e r sey , 1969. 

7Th e adjective "cognitive" is used to dist l rJgui sh the 
concept of the im age , as defin e d by re sea rch ers in e nv ir on ­
mental perception, from the psy chologic a l concept of the image 
which has a mor e r est rict e d conno tati on (se e pp.6-7). Th e 
term "cognitive im age ", in fact, i s freq uently us e d within 
environm e nt a l pe rc e ption re sea rch. For exa mpl e , see Horton, 
F.E. and Reynolds, D. R., "Eff ects of Urban Spatial St ruc t ur e 
on Individual Behavior," Econom ic Geography, 47 (1971), p.37. 

8 Downs, R.m., "Geogr ap hic Space Perc e ption: Past 
Appro ac hes an d Futur e Prospects," in Board, C., et. a l., 
Progr ess in Geographz, Volume 2 , Arnold, London, 1970 , p.7l. 

9 
Downs, R.m., "The Cognitiv e St ructur e of a n Ur ba n 

Shopping Ce n t re," Environment and Behavior, 2 ( 1970), p.l5. 
Nb., Down s 1 inclusion of an e va luativ e c ompo nent 

in the definition of a cognitive image is in co nsi sten t wi t h 
that of other re searc he r s . For example, see Horton, F. E. an d 
R e y n o l d s , D . R • ( 19 7 1 ) , E..E..!... c it • 

10Bould i ng , K. E., The Imaqe , The University of 
ll1ichigan Press, Ann Arbo r , Michiga n, 1956. 



which !lis built up as a result of all past experiences of 

the possessor of the image. 1111 

6 

The concept of the cognitive image in enviro nm ental 

perception should not be co nfu sed with the psychologist's 

concept of the image which is traditionally defined as 

"sensory-li ke experiencing which occurs in the absence of 

appro~riate sensory stimulation . 111 2 Where the se nsory mode is 

vi sual, for example , one is said to have an image whenever 

one's visual experience does not correspond with what is 

present to the senses . In recent years, however, the conc e pt 

of imagery has been more cautious ly defined by ps ychologists 

in an attempt to distinguish the process from sense percep-

tion. Segal, for example, states that "When we have been 

able to ascertain that a given impression shows adequate 

correlation with external events to satisfy our current needs, 

it is conventional to call it a perception. When there is a 

disturbing lack of correspondence, the impression may be 

13 called an illusion, an image, a hallucination, or a dream." 

11
Ibid.' p. 6 . 

12 Hunter, I.!Yl.L., IYlemory, Penguin, Harmondsworth, 
IYliddlesex, 1957, p.l84. 

13segal, S.J., " Processing of th e Stimulus in Imagery 
and Perception," in Segal, S . J . ( ed .), Im a gery: Curr e n t 
Cognitive Approa c he s , Academic Press, New York and London, 
1971, p.97. 

Neisser appears to subscribe to the sam e viewpoint 
whe1l he states that "visual imag e ry is a partly defined te rm 
for something seen somewhat in the way real objects are seen, 
when little or nothing in the immediate or very recent input 
appear s to jus ti fy it. " See Neiss e r, U. ( 19 6 7 ), o p . cit . , p . 14 6 . 
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Whichever definition of imagery is accepted by 

psychologists, it is clear that the concept of the cognitive 

image as used by researchers in environmental perception 

carries a_more generic connotation. Specifically, a 

cognitive image alludes to any set of stored information 

relating to environmental phenomena, which may be consciously 

recalled by an individual through any retrieval process. 

For example, the recall processl4 may involve, wholly or in 

part, the retrieval of non-sensory verbally coded information. 

The recalled information , therefore, is not limited to that 

which is retrieved exclusively through sensory experiences . 

Cognitive processes in general, therefore, fulfill 

the common role of furnishing man with information about the 

environment within which he resides. Environm ent may be 

explicitly defined as the aggregate of all of the external 

conditions, exogenous to an organism, which are potential 

sources of stimulation for the organism. 15 It may be divided 

into four components : 16 

14The recall process 'should not be confused with the 
procedures through which the r ecalled information is 
elicited and record e d, i.e., t he response formats. For a 
brief discussion of th e nature of these procedures see 
pp. 30~31, and for a description of the response format 
used in this study see pp.46-SO. · 

15
For a com~rehensive discussion of the environment 

as a source of potential stimulation see Gibson , J.J., 
The Senses Considered as Perceetual S~~' Houghton 
IYlifflin, Bosto n, 19 66 , pp . ?- 30 . 

16The divi sion of environment into four components is 
a modification of Cibson 7 s origina'l taxonomy of : (i) the 
terrestrial environment ; (ii) the animate environm3nt; and 
(iii) the cultural environmen t . See ibid., pp.B-28. 



(a) the natural environment consi sti ng 
of land, water, and air unmod i fied 
by man; 

(b) the man-made physical environment, 
eg., buildings and roads; 

(c) the animate e nviro~m e nt consisting 
of other organ ~sms; 

8 

(d) the cultural env ironment consisting 
of man-mad e artificial sources o~ 

stimulation (eg., painting, speaking, 
and writing) which co nvey information 
at second-hand. 

Each of these environmental components, then, provides 

potential sources of info rmat ion for ma n. The effective 

utilization of this information, however, is dependent 

upon the proc esses of cognition. 

mast of the research in environmental perception lS 

directed towards the explicit solution of substantive 

problems in an empirical, rath e r than a theoretical context. 

For example, planners have attempted to apply findings 

toward the improvem3nt of the functional qualities of the 

structural environment, 17 while the social psychologists 

have _undertaken experiments ex pressly designed to f acilitate 

a greater comprehension of s ocial interaction processes.lB 

The development of an organized methodology as envisaged 

17 For example, see Lynch, K., The Image of the City, 
The m. I. T. Pres s , Cambridge, massachusetts, 19 50 . 

lBFar example, see Ittelson, W. H., Proshansky, H. m. 
and Ri vlin, L.G.., "Bedroom Siz e and Social Interact ion of the 
Psychiatric Wa rd," Environm ent and Be havio r, 2 ( 1970), 
pp. 255-7 0 . 



by Boulding in his proposition of an interdisciplinary 

science of "eiconics",l9 is far from being realised at 

presento This is a clear reflection of the relatively 

9 

recent development of research on environmental perception, 

as well as the empirical nature of the studies thus far 

undertaken . 

Although progress toward the development of a 

general methodology in environmental perception must 

undoubtedly await the result s of more empirical studies, it 

is proposed that the development of more limite d structures 

is po ssible , particularly within the discipline of geography. 

The investigation of the environment-behaviour relationship 

at various levels of s patial aggregation has, in fact, been 

a traditional geographic concern. In the· past, geographers 

have endeavoured to comprehend this relationship by 

attempting to explain spatial behaviour directly in terms 

of the spatial layout of the environment within which the 

behaviour takes place . This strategy nece ss itates the use 

of simplistic assumptions concerning t he human decision-

making process . Deterministic classical central place theory, 20 

for example, uses the rational economic man concept as a 

simple descriptive device to summarize consumer behaviour. 

l9soulding, K. E., The Image, The University of 
michigan Pre ss , Ann Arbor, michigan, 1956, pp . l 43-63. 

20
se e Christaller, W., Central Pla ces in Southern CermaQ.Y, 

Prent.ice- Hall , Englewood Cl iffs·, New Jersey , 1966 ; and. Losch, A., 
Th~ Economic s of l_ocation, Ya l e Univer s ity Press , NeiU 
Haven, 195 4 . 
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Overt spatial behaviour is entirely related to the spatial 

distribution of an hierarchy of market centres. The 

"sto chastic approach 11 2l to lo cation theory, on the other 

hand, involves the formulation of probability models 

to describe the aggregate effects of individua l 

behaviour patterns. The "determini stic" and "stochastic" 

approaches to the study of human spatia l behaviour, however, 

do not exp licitly conceptualize the nature of the decision-

making process of individuals and those psychological 

attrib~tes:invblved in the act of decision. 

There has been an increasing awareness in geography 

that individuals do not respond directly to enviro~mental 

stimuli but s ubordin ate the objective world to thei~ own 

uniquely apprehended milieux. One of the earlier statements 

is ~ade in 1947 when J.K. Wright proposes a discipline of 

"g e.o. sop~y'.' 2_2 which would be concerned with man 1 s sense of 

terrestrial space and would co·Jer the "geograph ic ideas, 

23 both true or false, of all manner of people." 

21This approach i s re viewed in Harvey, D., , 
"Conc eptual and measurement Problem s in the Cognitivs ­
Behavioral Approach to Location Theory, " in Cox, K.R. and 
Golle~g~,R.G. (eds.), Behavioral Problems i n Geoqraphy: A 
~posi um, Northwestern University Studies in Geography No.l7, 
Department of Geography, Evanston , Illinois, 1969, pp.35 - 68 . 

22Wright, J. K.~ "T errae Incognitas: The Place of 
Imagination in Geography ," Annals of the ,1\ ss ociation of 
American Geogr a ehers, 37 ( 19 47), pp.l-15. 

23Ibid., p.l2. 
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In 1952, Kirk distinguishes the "Phenomenal Environment" 

from the "Behavioural Environment . " 24 The former is 

defin e d a s the world of physical facts (cf . , the objective 

spatial environment), while the latter is a psycho- physical 

field in 0hich phenomenal facts are arranged into structures 

(cf., cognitive images) and acquire values in a cultural 

context (cf . , at tit ude s and prefeiences) . Kirk ' s concept 

of the "Behavioural Environment " is parallel ed by H. and !Yl . 

Sproutsf concept of an individual 1 s " psycho- milieu", which 

is defined as":lmages or ideas, de rived from some sort of 

interaction between what he se l ectively receives from his 

milieu (via his sensory app a ratus) and his sc hema of 

values, conscious memories, and su b- consciou s ly stored 

experienc es . n25 Lowenthal ( 1961) recogni.zes that "all 

types of experience, from those most closely linked with 

our everyday world to those which seem furthest removed, 

come together to make up our individual picture of reality" 26 

and that "the surfa ce of the earth is shaped for each pe rson 

2 4 K i r k • W • , " H i s t o ric a 1 C e o g rap h y a n d t h e C on c e p t 
of the Behavioural Environm ent," Indian Ceog_raphical 
Journal, Si lv e r Ju bi le e Issua , 1952, pp . l5 2- 56 . 

25sprout, H. and Sprout, IYl . , The Ecological Perspe c tive 
on Hu man Affairs with Specia l Refere nce t o International 
Politi cs , Pri nc et on University Press , Princeton, New Jersey, 
1965, p . 27 . 

26 Lowenthal, D. , "C eoqraphy, Ex perie nce and Imaqin a ­
t i 0 n : T 0 wards a c e 0 graphic a 1 E pis t em 01 0 g y', II Ann a Is- 0 f the . . 
Association of American Geographers, 51 ( 19 61) , p . 260 . 



by refraction through cultural and personal lenses of 

27 
custom and fancy." 

12. 

The exposition of these ideas has resulted in the 

emergence of the cognitive- behavioural approach in geography . 

The approach recognizes the need to specify those psycho-

1 o g i c a 1 at t r i b u t_e s w h i c h m e d i at e t h e r e 1 at i on s h i p b e t we en 

the objective spatia l environment qnd overt spatial 

behaviour. Such psychological attributes . inc l ude cognitive 

processe s , preferences, attitudes , etc . 28 These attributes 

mediate the flow of information from the environment 

su~h that one individ ual apprehends the environment 

differently from another despite the similarity of 

environment a l stimuli . The approach thus emphasizes the 

role of the actor within the spa tial system rather than 

the spatia l system per se . man is permitted to become an 

intervening variable within the conceptualization of the 

e nv ironment- behaviour relationship rather than a constant . 

The l imiting assumptions concerning the nature of man are thus 

r eplaced with ones which provide a mo r e accurate expression 

of his various capabilities and s hortcomings. 

27 Ibid ., p . 260 . 

28 An example of an attempt to conceptualize 
these attribu tes is Huff, D.L., "A Topographical model 
of Consumer Space Prefere nces," Papers and Proceedings of 
the Regional Scienc e Association, 6 (1960) , pp . l59 - 73 . 
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1.3 The Place of the Study within the Field of Environmental 
Perception 

The cognitive- behavioural approach represents the 

geographic'contribution to the interdisciplinary field of 

§nvironmental perceptioh . ~pacifically,. the approach emphasizes 

the spatial parameters of those psy~~ological attributes 

previously described (see pp.3- 6) and of the related overt 

behaviour patterns . Saarinen broadly outlines the traditional 

geographic concepts and techniques which are available to 

contribute townrd the development of pertinent methodology : 

"They(geographers) have always worked in 
the real-world trying to see broad 
relationships among combinations of 
variables rarely con s id e red tog e ther by 
others . For the geographer th e r e should be 
no painful transition from controlled 
laboratory conditions to the buzzing 
confusion of life as it occurs ••••• • •• 
Whenever environmental behavior can be 
described in terms of spatial locations 
or patterns of movement, the geographer's 
skills in map interpretation and the 
spatial statistical techniques should be 
invaluable . " 29 

This thesis invo l ves a spatial analysis of the stored 

information held by individuals, defined according to their 

length of residence and social status. The information 

pertains to the spatial distribution of a specific set 

of environmental elements . Investigation is, in effect, 

29s . aar1nen, T . F. (1969), op . cit . , p . 27c 
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conffned to the cognitive image of a restricted set of man-

made elements (i.eo, grocery stores) located within a 

defined areal unit. Such re st ric tio n is conducive to the 

use of a contro l led analysis . 
30 

This approa c h differs from 

much previous research on en vironmental perception which 

investigates man ' s cognitive imag~ of the total set of 

environmental e l ements within a specified areal un it (i . e ., 

the total image) . 31 

Th e investigation of spatial imagery fields may be 

carried out at almo st any scale of analy sis, from the roo m 

of a building3 2 to th e world leve1. 33 The selected level of 

analysis for the present study is the cit y ( s pe ci f ically, 

Hamilton, Ontario) . The decision to study the spatial imagery 

fields at an intra-urban l eve l is motivated by three 

considerations . First, this intermediate sca le ensures that 

data relating to the lo cation of any set of man- made 

structural elements (in this case grocery store lo cations) 

may be ra pid ly and reliably collected . Second, statements 

3°see pp. 31- 32 for further discussion. 

31 An example is Lynch, K. (1960), op.cit . 

3 2 For example , see K i r a , A • , The 8 at h room : C r i t e r i a 
for Design, Research Repo rt No . 7, Center fo; Housing and 
Environmental Studies , Co rn el l University , Ithaca , New 
York, 1966. 

33For exam pl e , see Tuan, Yi - Fu, " Discrepa ncies 
betw een Environmental Attitude and Behaviour: Examples from 
Europe and China," Canadian Geographer, 1 2 (1968), pp . l76-9l. 
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made by a sample of respondents about the location of 

structural elements may be verified with reference to 

these data. Third, the city represents an "operational 

environment"34 for large numb ers of individuals in Western 

society. 

In conclusion, it is proposed that an understanding 

of the nature of consumer spatial imagery fields within an 

urban system must neces sa rily precede any meaningful 

examination of how these fields operate as an intervening 

link in the environme nt-b ehaviour relationship. 

The ultimate aim of this thesis is to provide a contribution 

toward such a n understanding by investigating how specified 

properties of the fields vary among consumers, defined 

according to their length of residence and social status . 

1.4 Summary 

The stated pu F~o se of the thesis is to investigate 

the spatial imagery fields of consumerso Specifically, 

the objectives are: 

34The term "o perational environment " alludes to 
those portions of the environment in which man operates 
and which conscio usly or sub- consciously influence his 
behaviour. It represents one of a set of nested environ ­
ments recognized by Sonnenfield, J., Ceograph~erception, 
and th e Behavioral Environment, Paper presented at the 
Dallas AAAS in Symposi um on "The Use of Space by Animals 
and IYlan, '' Dallas , Texas, December , 1968. 
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(i) to indicate whether the spatial properties of 
consumer spatial imagery fields are relat e d to 
length of r esidence ; 

(ii) to indi cat e wh eth~ r the s patial properti es of 
consum e r s pat ia l imagery fields are r e lat e d to 
social stat us; 

(iii) ·to indi cate whether there is a relationship 
betw e en the social st atus of consumers and the 
u~e~frequency of the types of in for ma ti on 
channels which are us ed t o build up the1r 
s patial imagery fields . · 

Hypotheses are formulated in accordance with these objectives. 

The nature of the interdisciplinary res earch area of 

environm ental perception is de sc ribed . With r efe rence to 

the role of the cognitive- behavioural approach in geography, 

the place of the study within the fi e ld of environmental 

perception is articulated . 



CHAPTER II 

REVIEW OF LITERATURE 

With reference to the cognitive-behavioural approach, 

geography and related disciplines appear to be making two 

general contributions toward the development of environ-

mental perception. First, the techniques of locational 

analysis and of two-dimensional description, 1 with which 

geographers are particularly familiar, are employed t~ 

identify and investigate the spatial structures of the 

cognitive images and preferences of individuals. Second, 

the investigation of how these psychological structures 

are related to decision-making and overt spatial behaviour 

is undertaken. In this study, these approa~hes are termed 

locational and ecological respectively. A review of the 

pertinent literature is presented within this twofold 

taxonomy. 

2.1 The Locational Approach 

Lynch (1960)2 makes the earliest attempt to identify 

the spatial structures of cognitive images held by individuals. 

Specifically, he attempts ·to determine the common cognitive 

1A comprehensive review of such techniques is 
offered in Haggett, P., Locational Analysis in Human 
Geography, Arnold, London, 1965. 

2Lynch, K. (1960), ~it. 

17 
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images of city elements held by groups of sampled respondents 

in Boston, Jersey City , and Los Angeles . Such "public 

images" are identified through interviews in which the 

respondents are each required to sketch a map of the central 

area of the city; to orally ident~fy those elem~nts of the 

central area which they feel to be the most distinctive; 

and to orally describe a number of trips through the city. 

For each city,the maps are compared and the more frequently 

drawn (i.e., more imageable) elements thus recognized . 

Interestingly, the maps drawn by the respondents closely 

correspond with those drawn by trained observers, suggesting 

a consistency in the relative imageability of elements. 

Although Lynch is principally interested in the way that 

respondents structure the city into a coherent whole, he 

recognizes several distinct groups of elements. He organises 

these within a fivefold taxonomy (viz . , paths, edges, 

districts, nodes, and landmarks) according to their 

functional and structural characteristics. 

Later research is largely confined to the develop­

ment of Lynch's notions . DeJon;:Je (1962), 3 for example, 

investigates the impact of various form elements upon the 

formation of cognitive images in selected Dutch cities, 

3DeJonge, D. , "Images of Urban Areas: Their 
Structure of Ps ychological Foundations," Journal of th e 
American In st i t ute of Planner s , 28 (1962), pp . 266-76 . 
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while Gulick (1963)4 conducts a similar study in Tripoli, 

Lebanon, which considers the role of the socio-cultural 

associations of elements in the development of composite 

urban images. Appley a rd (1969) 5 attempts to quantitatively 

develop Lynch 1 s findings by determining the relative 

effectiveness of the form attributes of buildings (together 

with visibility, use, and significance att ribut es) in 

capturing the attention of individuals. The survey, und er­

taken in Ciudad Cuayana (a h ew Ven~zuelan town), involves 

the scaling of nearly two hundred buildings on the basis 

of these attributes . The scaled attributes are correlated 

with recall frequencies from three qu es tions (viz., fre e 

map, fre e verbal, and free trip r eca ll), answered by a 

sample of over three hundred respondents; Of t he seve n form 

attributes selected, external movement, contour, s ize, 

shape, and surface have the high es t correlations with the 

frequencies in the three different response situations . 

The multiple corr e lation coefficients of the form, visibility, 

and significance attributes ~uggest that each of these 

groups is· of comparable importance in dete rmining whether 

buildings are sens e perceived and rem em bered. Despite some 

problems encountered in the scaling of attributes, the 

study does attempt to rigorously id ent ify the salient 
I 

4culick , J., " Images of an Arab City," J our nal of 
the Am erica n Institute o~ Pla nn ers , 29 (19 63 ), pp . l79 - 98o 

5 Appl eyard , 0 . L., 
Environment and Be havior, 

it W h y 8 u i 1 d i n g s a r e . K n ow n, " 
t (19 69) , pp.l31- 56 . 
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imageability components of urban elements. 

There are a number of studies which attempt to 

define the cognitive images that individuals hold of specific 

areas of the city. For example , Lee (1964) 6 asks individuals 

to outline their lo cal neighbourhood on a map. He uses the 

term "sch emata " to conceptualize the cognitive images of 

physical-social space which are held by individuals. Lee 

concludes that an individual has a schema of his neighbourhood 

comprised of an area of ground rather than an aggregate of 

people. On a more restricted scale, Downs? attempts a 

detailed analysis concerning the structure of the cognitive 

image of a planned downtown shopping centre in Bristol , 

England. Employing correlation and factor analytic procedures 

on a set of thirty-six semantic differential scales (within 

which the s ubjects' views on the centre are expressed), an 

eight dimensional structure is recognized" Downs concludes that 

the image of a downtown shopping centre is comprised of 

eight cognitive categories of which service-quality, price, 

and design are respectively identified as the more important. 

Some studies attempt to determine whether there is 

a regular variation of the cognitive images among specified 

6Lee, T. R., "Psychol ogy and Living Space, " Transactions 
of the Bartlett Society, 2 ( 1963-64), pp.9-36. 

7 Downs, R.m. (1970A), opccit. 
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groups of individuals. At the city level, Saarinen (1964, 8 

1969
9

) conducts an investigation within the Chicago Loop in 

which defined groups of respondents draw maps (i . e ., Loop 

workers, students from a local teachers college, and 

graduate students from the University of Chicago) . Inter-

group differences in the maps drawn are attributed to the 

variations of ' travel pat'te:tns · among the groups, which result 

in variations of the relative familiarity of elements within 

the Loop. Klein (1967) 10 und ertakes an extensive survey in 

Karlsruhe, Germany, to discover whether significant 

variations in the cognitive image of the spatial extent 

of the town- centre occur among gro up s of individuals, defin~d 

according to their social status and place of re si dence . 

While a coherent central area is recognized by all groups, 

the defined areal extent of the town- centre varies among 

them . For example, a positive relationship is determin e d 

between the r eported exte nt of the town- centre and the : 

l~ngth of residence of the individual within the city . It is 

also noted that s ubj ects residing in or near the centre 

tend to have a more restricted cognitive image of its 

8saarinen, T.F. The Image of the Chicago Looe, 
Unpublished Paper, 1964 . 

9saarin en , T. F. (1969) , op . cit . 

1°Klein, H.J., "The Delimitation of the ToiJJn-Centre 
in the Image of its Citizens," in Brill, E. S. (ed . ),Urb a n 
Core and Inner City, Leiden, Netherlands, 1967, pp . 286 -
306. 
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areal 3Xtent than those residing further away. Lee (1968) 11 

investigates the elements (eg., level of social interaction, 
.. 

socio-economic status, and the spatial structure of the -

environment) which are postulated to influence the size 

and composition of the neighbourhood schema.that an individual 

holds~ One of his conclusions suggests that t he physical 

dimens i on s of the schemata ~re po~itively related to social 

status and. lev e l of .· social i ·n t e ra 'ct ion. On a nat i anal 

level, Gould (1966), 12 and Gould and White (1967), 13 

investigate the "mental maps" of samples of students in 

the U.S.A. and U.K. respectively. The re spo ndents are r equ ired 

to rank Am erica n states and British counties according to 

their preferenc es of relative residential desi rabili t y.
14 

Within each study , students are sampled jn different areas 

of the country and comparison of the maps, constructed 

through principal components analysis of the data, rev eals 

lllee, T. R., "Urban Neighbourhood as a Socio-S patial 
Schema" Human Relstio ns, 21 (1968), pp . 24l- 67. 
. ' 

. 12Gould, P. R., On mental maps , michigan Inter­
University Community of mathematical Geographers, 
Discussion Paper No . 9, Departme nt of Geography , University 
of michigan, An'l Arbor, michigan , 1966. 

1 3 Gould, . P.R. and White, R. R., " The maps of British 
School Leaver s ," Regioilal Studies , 2 ( 1968), pp.l6l-8 2. 

14Specifically, a statement of preferences involves 
a comparative evaluation of stored information (i . e ., the 
cognitive image) relating to a set of stimuli (i.e., the 
American states or British counties) . 
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many similarities (i.e., a general or national surface) 

despite distortions (i.e., local domes) which are indicative 

of local loyalties. Thus, groups of individuals, defined 

according to place of residence, exhibit basically similar 

spatial preferences. These preferences appear to be shaped 

by flows of information (particularly via the mass media) 

about the relative desirability of politically defined 

areaso 

Other research has followed a somewhat different 
. 

approach by specifically focussing attention upon urban 

cognitive distance (i.e., cognitive images of the distances 

between spatially separated elements). For example, 

Thompson (1963) 15 in his study within four San Francisco 

Bay Communities, discovers that distance and time of 

travel to two specific landmarks (viz., a department store 

and a discount house) are invariably overestimated by his 

sample groups of respondents. The degree of overestimation 

for the discount houses, however, in all cases exceeds that 

for the department stores. T~ompson argues that the 

difference is attributable to the fact that discount houses 

offer considerably fewar consumer conveniences and services, 

suggesting that the functional characteristics of landmarks 

(or of any other elements) are important factors in fixing 

their location in the minds of individuals. These conclusions 

15Thom~son, D.L., "New Concept: Subjective Distance,'' 
Journal of Retailing, 39 (1963), pp.l-6. 
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receive some support from Lee's (1970)16 investigation 

of reported distance estimates in Dundee, Scotland. 

Specifically, Lee hypothesizes that a resident's schema 

of a city is characterized by a f oca l orientation, built 

up through the satisfactions of the city centre and 

resulting in a relative foreshortening _of-cognitive distance 

in a downtown direction. He empirica ll y confirms this by 

measuring reported distances for 22 vari ed destinations in 

Dundee, from a single inception point. These finding.s are 

consistent with earlie r work undertaken by Brennan (1948) 17 

which reveals that housewives prefer to use more distant 

shops in a downtown direction to nearer shops in an outward 

direction. Stea (1968)18 investigates distance and areal 

distortions on a global s~ale by asking.Clark University 

students to estimate (i) the shortest distance from 

Worcester, massachusetts, to each of ten foreign countries; 

and (ii) the size of each of these countries. Although the 

distance estimates are found to be unrelat ed to the judged 

economic and political importance of each country, the 

accuracy of the size estimates does appear, in fact, to 

16Lee, T. R., "P erceived Dista nc e as a Function of 
Direct i on in the City , " ·En vi ron men t and B e h a vi or , 2 
(1970), pp.40-51. 

17 Brennan, T., midland Citi, Dobson, London, 1948. 

18 Stea, D., On the mea s urement of mental maps, 
Unpublished Paper, Department of Ge og r aphy, Clark 
University, Worcester, massachusetts , 1968. 
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be related to these factors. This, not surprisingly, 

suggests that the most accurately reported countries are 

those which are more frequently exposed to the public 

through the mass media. 

2.2 The Ecological Approach: 

The limited ecological research concentrates 

almost exclusively upon determining cognitive images of 

the temporality and spatial extent of natural hazards 

(e.g., floods and storms) within specified areal units. 

The consequent behavioural adjustments are also investigated. 

Burton, Kates, and White (1968)19 review such studies 

which seek to descriptively identify group responses to 

the uncertainty of natural hazards and investigate the 

extent to which human adjustment takes place. The findings 

of this research indicate that the individual's image of 

hazard occurrence is both subjective and generalized, and 

that major adjustments take place only in response to 

major cris8s. Researchers recognize a sub-optimal level 

of adjustment to natural hazards "•••••••• that is, fewer 

and weaker steps are taken than are required to minimize 

the effects of the natural hazards while permitting maximum 

19surton, I., Kates, R.W. and White, G. F., The 
Human Ecolo~y of Extreme Geophysical Event~, Natural--­
Hazard Working Paper No. 1, Department of Geography, 
University of Toronto, Toronto, Ontario, 1968. 



26 

use of resources associated with that hazard . n20 Whether 

this behav io ur can be reconciled with Simon ' s concept of the 

t . f " 21 1 1 t th sa lS leer, co ntent with sub- optima so u ions, or e 

traditional ist ' s concept of the born optimizer sad~led 

with ignora nce and ill fortune, remains a polemical issue . 

Comparison of research findings indicates th at the 

accuracy of hazard imagery appears to be associated with 

several fa c to rs . A relatively frequent occurrenc e of the 

. h d ( 1 1" 22 
azar e . g . , storm haza rds on the shores of mega opo lS 

or drought haza rds in the Great Plains 21) appears to result 

in a mor e ac curate imagery of risk and a greater lev e l of 

human ad ju s tme nt than where the occurrence of the hazard 

is relativ e ly rare (e.g., flo od i ng hazards on riverine 

floodplai n s) ~ 2 4 An increase of the awar e nes s of risk and 

the de gree o f respons e similarly occurs where the hazard 

is directl y related to resour ce use as, for example, in the 

2°K3tes, R. W. , "The Perception of Storm Hazard on 
the Shor es o f Meg al opo li s ," in Low •3ntha l, D. ( ed . ) , 
Environm en t .1 l Perceptio n and Behavior , Resea r ch Pape r No .l09, 
Departmgnt o f Geogra phy , The University of Chicago , 
Chicago, I l li nois , 1967, p . 61. 

21
S i mon , H. A. Models of man : Social and Rationa l, 

Wiley, New York, 1957 . 

22 Ka tes, R. W. (1967), op.cit . 

23
c a arinen, T. F. (1966), op.ci t . 

24
K.J. tes, R. W. , Hazard a nd Cho ice Per c eption in Flood­

plain man a r~ ~ ent , Research Paper No . 78 , Department of 
Geogr aphy , ·, he University of Chicago , Chicago, Illinois, 
1964. 



drought prone areas of the Great Plai ns, and al so where 

the degre e of personal experience of the hazard is 

considerable. These variations, however, are relative and 

the overall tendency of inaccurate cognitive i magery of 

hazard occurrence, and insufficient behavioural response, 

remains. 

The ecological r esea rch discussed above i s limited 

to the study of cognitive images of extreme and ephemeral 

environmental occurrendes and the consequent human adjust -

25 ments. Horton and Reynolds, however, are currently 

carrying out a research programme which is concerned with 

investigating the overt behavioural implications of the 

cognitive images which individuals hold of stable sets of 

en vir onmental elements . Specifical l y , this i nvolv es the 

delineation of a co nceptual framework for examining the 

process of "urb an action space" formation~ Horton and Reynolds 

explicitly defi ne urban actio n space as "the collection of 

a ll urban locations about which the individual has 

information and the subjective utility he associates with 
. 26 

the locations. 11 A subset of urban action space is 

"activity space " which is defined as "the subset of all 

25see Ho rto n, F.E. and ~e ynolds, O. R., "An 
Investigation of Individual Action Space : A Progress Report ," 
Proceedi~ of the Associatio n of Am9rican Geographers, l 
(1969), pp . 70-75; and Horton, F.E . and Reynolds , O. R. 
(1971), og . cit . 

26 Ibid ., p . 37 . 



urban locations with which the individual ha s direct 

contact as a result of day to day activities. 1127 Within 

ZB 

their framework, Horton and Reynolds envisage urban action 

spa ce formation and, therefore, activity space formati on as 

the outcome of a two stage processo The first concerns the 

relationship between objective spatial structure, residential 

location, length of residence, socio-economic attributes; 

and travel preferences and the cognitive image of the urban 

environment. The second involves relating of travel 

prefer e nc es and the c ognitiv e image to the proce ss of. urban 

action space formation. The finding s to date suggest that 

the aggregate action space s of two samples closely reflect 

the nature of urban objective s patial structure (particularly 

major artery location s and principal int eractio n nodes, 

e.g., the central business district) and · the residential 

location of the individual within the structure. However, 

variations within the aggregate action spaces suggest that 

smaller sub-groups of individuals have internally similar 

action spaces which are not attributable to objective spatial 

structure and re sidential location. Horton and Reynolds claim 

that these va riations ar e attributable to the other elements 

(i.e., length of residence and social status) outlined 

within their framework. 

Adams (1969) 28 postulates that urban residents 

hold cognitive imag es of the city whi c h are sect oral or 

27Ibid. 

28Adams, J. S., "Directional Bias in Intra-Urban 
lYl i g rat ion, " E con om i c C eo graph y , 4 5 ( 19 6 9 ) , p p • 3 0 2- 2 3 • 
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wedge- 3ha ped in form. Specifically, the sectoral image of 

an urban re s id ent includes: (i) the portion of the city 

where th e re s id ent lives; (ii) the most direct route betwee n 

the place of re s idenc e and the central business distri ct ; 

and (iii) the most direct route between the place of 

residence and the urb a n fringe. Adams deduces a 

corresponding di r e ctional bias in intra-urban mi gr ation 

patterns from such sectoral images. A dir ec tion a l bias is 

inde e d disclosed in Adams' · analysis of migration patterns 

within minneapolis. In an independ ent report, Johnston 

(1971) 29 di s clo ses a direction a l bias i n people's e val uation 

of resid ential a r eas within Christchurch, New Zealand. 

This finding off e rs some substantive support for Ad ams 1 

contention that urban r es id e nt s do, in fact, hold intra-

urban sectoral images. 

2.3 Summary a nd Pl ace of the Study within t he Literature 

The review of literature which inve s tigates man 1 s 

cognitive images of the spatial distribution of environ-

ment a l elements is divid e d into lo cat ional and ecological 

contributions. · Th e locational contributions include 

29John ston , R.J., nme ntal maps of t he City: 
Suburb a n Prefere nce Patte~ns,n Environment and Planni ng, 
3 ' ( 19 71) ' p p . 6 3-71. 

... 
-·· · 
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research which (i) explicitly identifies the cogni tive 

images that individuals hold of the spatial distribution 

of environmental elements within specific areal units; 

(ii) investigates variations in the spatial structures of 

the cognitive images among specified groups of individuals; 

and (iii) focuses attention upon ur~an cognitive distance. 

The ecological research i~ c9ncerned with (i) the 

investigation of man's cognitive images of the temporality 

and intensity of natural hazards within specific areal 

units, and the consequent human adjustments; and (ii) the 

investigation of the overt b ehavioura l im pli cations of the 

cognitive images that individuals ho ld of stable sets of 

environmental elements. 

The l im i ted ecological literatur e other than that 

related to ha~ard imagery appears c losely related to problems 

encountered in the identification and measurement of 

cognitive images. A considerable number of response formats 

are used in empirica l research to interpolate the information 

store which exists in the minds of in dividuals and, therefore, 

cannot be directly encountered . 30 Lynch 31 and Appleyard,32 

for example, use free map and free verbal recall procedures 

3°For a comp r ehensive review of the response formats 
which are available see Craik, K.H., " The Comprehension of 
th e Ev eryday Physical Environment ," Journal of the American 
Institute of Planners , 34 (1968) , pp.29-37. 

31Lynch, K. (1960), op.cit. 

32Appleyard, D.L. (1969), op.cit. 
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to elicit such information, whi l e Downs 33 uses the semantic 

differential rating scale . The "locational approach " 

studies attempt to emp l oy such response formats to elicit 

man's cognitive image of the spatial structure of the 

tota l environment (i . e . , the total image) at various areal 

levels . However, the spatial complexity of the total image 

has tended to preclude rigorous methodology pertaining to 

data collection and analysis . 34 

The problem 35 limits the scope of investigatio~ 

to the spatial distribution of a specific set of discrete 

environmental elements at an intra-urban level . Although 

the specification of a set of elements necessitates 

extraction from man's total image, the approach does have 

two advantages . First, a restricted set is · easier to 

handle and may facilitate a more rigorous analysis . Second, 

the methods employed within this study may be applied to 

investigate spatial imagery fields of other specified 

sets of elements and stimulate the generation of 

substantive hypotheses on the characteristics of the total 

33oowns, R. IYl . (l970A), op . cit. 

34These problems ~re reviewed in Downs, R. IYl. 
(19708), op.cit., pp.91- 101. 

35 see Chapter I, Section 1. 1, pp.l - 3, for the 
statement of the problem. 
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image. 

36 Horton and Reynolds postulate that length of 

residenc e and social status are each inputs to the formation 

of cognitive images of urban spatial structure. Other 

theoretical formulations propose a fundamental relation-

ship between cognitive structures of the environment and 

social status. 
37 

How e ver, these propositions have not 

been substantively tested. The objective of this thesis 

is to empirically determine whether cognitive images of a 

specific set of environmenta l elements are related to length 

of residence and social status. Since the problem is 

explicitly conce rn ed with the spati al structures of 

cognitiv e images it may, in the context of the review of 

lit erature, be appropriately placed withiCJ the "locational 

approa ch" . 

36 Horton, F.E. 
and Horton,. F. E. and 

and Reynolds, D.R. (1969), op . cit., p . 73; 
Reynolds, D. R. (1971), op.cit. p . 4 l. 

37
see Downs, R.ffl . (1970B),op.cit., pp .BB-89; and 

Huff, D.L. (1960), op.cit. 



CHAPTER III 

THE HYPOTHESES AND DATA SOURCES 

Th e hypothes es of the study are derived and presented 

in this chapter. The data sources, which are used to test 

the hypothese s , are then outlined. To provide a background 

for each of these discussions, however, a statement is 

first presented on how a spatial imagery field is de fined 

and measured. 

3.1 The Definition and measurement of a Spatial Image r y 
Field 

A spatial imagery field is defined as the mental 

information that an individ ual holds of the spatial 

distribution of a specific set of e nvir onmental elements . 

In this study, the selected set of environmental elements 

are grocery stores within the city of Hamilton. This group 

of elements is selected because they represent significant 

points in consumer activity spaces , groceries being 

habitually consumed at frequent intervals by all hous eh olds. 

Furthermore, since grocery stores are discrete elements in 

space, which may be represented as points on a two-

dimensional surface, they should be unambiguously identified. 

Three spatial properties of a spatial imag e ry 

field are measured: (i) number of r e port e d points; 

33 



( ii) mean distance ; and (iii) distance- decay . Number of 

report e d point s and mBan distance are each measures of 

the "size" of G spatial imagery fi e ld . Number of r e port ed 

points is the tota l number of groc e ry store l ocations, or 

poi nts, reported by a consumer in Hamilton . IYiean distan ce 

is the mean di stance between the plac e of residence 1 and 

the reported store locatio ns . 2 Distan ce- decay describ es 

the decrease in the density of report a d points as distance 

f rom the pl ace of res i de nce of a co nsumer increases . 

3 . 2 The Hypothes es 

3 Horto n and Reyno l ds post ul ate that cogniti ve 

images of urba n spatia l str uctures are related to length 

of residence and socia l stat us (see pp . 27- 28 and p . 32) . 

I n this thesis , hypot heses are fo r mulated to test these 

propositio ns . Specifically , the hypotheses are organized 

within three parts i n acc or dance with the specific 

objectives of the thesis . The objectives are : 

(i ) t o i ndicate whether the s patial properties of 
c on sumer spatial imagery fie ld s are re l ated to 
le ngth of residence; 

1 
A residence contrcl (see pp . 50 - 53) is used to 

define the place of residence of the entire sample . 

2Th e mea n distance measure is correlated with the 
number of reported points measur e (see Appendix I) . For a 
discussion of how the problem is handled analytically 
see pp.76 - 77 . (Nb ., the measurement of distance is described 
on pp . 50 - 53o) 

3Horton, F. E. and Reyno l ds , D. R. (1969), op . cit ., 
po73 ; Horton, F . E. a nd Rey nolds, D. R. (1971), oo . cit-:-:---p-:-41 . 
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(ii) to indicate whethe~ the sp~tial properties 
of c~nsu~er spatial imagery fields are related 
to social sta t us; 

(iii) tb indica t e whether there is a relationship b e t ween 
social status ot consumers and the use- fr equ e ncy 
of thR ty~es of informa t ion c hin nels which a r e 
used to build up their spa t ial imagery field s . 

Within each part, a presentation of the hypotheses is 

followed by a statement of their derivation . 

3o2.1 Hypoth e s e s conc e rning Length of Re s idence 

The objec t ive is to investigate the relationship 

between the spatial properties of consumer spatial imag e ry 

fields and length of resid e nce . 

Horton and Re ynolds postulate that a cognitive 

image of urban spa t ial structur e is primarily de velop e d 

through a complex learning processa4 This. proposition 

is consist e nt with cognitiv e learning theori e s which 

conceptualize cognitive structure as the outcom e of a 

dynamic learning process . 5 Overt behaviour is viewed as 

a function of such a learn e d cognitiv e structure. Horton 

and Reynolds explicitly conceptualize the learning proc e ss 

4 Horton, F.E . , and Reynolds, D. R. (1971), op . c it . , 
pp.38~40. 

5For' example, s ee Tolman, E. C. , Purp os iv e Behavior 
in Ani ma ls and ma n, Appl et on-C e ntury, Ne w York, 19 32 ; a nd 
Lewin, K., Fie ld Theo ry a nd Soc ial Sci e n ce , Harp e r, Ne w 
York, 1951. 
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within three stages. During the "di stance bias . stage ", the 

cognitive images of relative newcomers to the urban syst e m 

are spatially constrained:"Nodes near the residence are 

'learned' first, then those at increasing distances." 6 

During the "community socialization stage 11 , the distance 

bias decr eases as the individual lear ns of other potentially 

satisfactory elements within the city, particularly through 

indir ect contacts. many of these elements may be located 

at considerable di sta nces from the domicile and workplace. 

At the " spatial equilibrium stage", the cognitive image i s 

relativ ely stable . Equilibrium, in this context, alludes 

to a stable pattern of urban s patial behaviour produced 

by the individual's satisfaction with his current set 

of cognitive information. It is unlikely, how ever, that 

a true equilibrium so lution will occur. The spatia l 

layout of the objective urban envi ronment is subject to 

continuous change. Although "p erceptua l lags" may occur, 

the individual will eventually recognize such environmental 

change and consequently modify his spati al behaviour 

patterns. Environmental learning, therefore, doe s continue 

during this final stage. 

In the light of these propositions it is postulated 

that consumers who have liv ed in Hamilton for a considerable 

6Horton, F.E. and Reyno ld s , D.L. (1971 ), op.cit., 
p.39. 
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time-period will, over the years, have built up larger 

spatial imagery fields than relative newcomers. The imagery 

fields are developed through a continuous environmental 

learning process. 

On this basis, it is desirable to formulate 

Hypothesis (I): 

there is a positive relationship between number 
of reported points and length of residence in 
Hamilton; 

and Hypothesis (II): 

there is a positive relationship between mean 
distance and length of r esidence in Hamilton. 

It is further postulated that a spatial imagery field at 

the "distan ce bias stage" is confined to a few familiar 

areas, particularly the immediate area about the place of 

residence. During the "community socialization stage " 

and the "spatial eq u ilibrium stage", the consumer becomes 

familiar with more distant districts of the city through 

the environmental learning process. The points within a 

spatial imagery field will, therefore , become more widely 

dispersed in terms of distants from the place of residence. 

As a consequence, it is desirable to formulate Hypothesis (III): 

the distance-d e cay of reported points? is great e r 
for a "l ow" l e ngth of residence consumer than for 
a "high" length of residence consumer. 

7 In this context, "distan ce.,;..decay " describes the 
decrease in the density of reported points as distance from 
the place of residence of a consumer incr e ases; see P· 34 . 
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3.2.2 Hypotheses concerning Social Status 

The objective is to determine whether the spatial 

properties of consumer spatial imagery fields are related 

to the social status of consumers. 

are 

The rationale for the der ivation of the hypotheses 

similar. Losch ( 1938), 8 marble '( 1959), 9 and Rushton 

(1966)1° provid e ev idenoe s upporting the notion that 

consumers of a relatively high social status travel greater 

distances to stores, and purchase convenience goods more 

frequently. The spatial behaviour of lower status consumers, 

however, is largely tied to the place of residence. 

Consequently, higher status consumers are more likely to 

be exposed to a greater number of store locations than 

lower status consumers. Furthermore, the probability of 

a higher status consumer directly encountering a given 

store location within the urban system is less likely to 

be constrained by the distance of the store from the place 

of residence. 

8 Losch , A . , "The Nature of E con om i c Re g ions , ~ 1 

Southern Eco nomi c Journal, 5 ( 1938), pp. 71-78. 

9marble, D. F., "Transport Inputs at Urban 
Residential Sites;" Papers and Proceedings of the Re gional 
Science Association, 5 ( 1959), pp. 253-5 6 . 

lORushton, G., "Spatial Patterns of Grocery Purchases 
by the Iowa Rural Population," Studies in Business and 
Economics, New Series No.9, The Univ ersity of Iowa, 
Iowa City, Iowa, 1966. 
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In accordance with these propositions, three 

hypotheses are formulated: 

Hypothesis (IV): 

there is a po sitive relationship between number 
of reported points and social status; 

Hypothesis (V): 

th e r e is a positive r e lationship between mean 
distance and social stat us ; 

Hypothesis (VI) : 

the distan ce- decay of reported points is g r eater 
for a 11 low " social status consume r than for a 
"high" social status co ns um er . 

3 . 2 . 2 .1 The measur e ment of Social Statu s 

To test the hypotheses concerning socia l status, 

social status is measured by em ploying t~D surrogates : 

(a) Hollingshead's Three Factor Index of Social Position; 11 

and (b) a se t of scaled socio- economic attributes . 

Holling shead ' s Thr ee Factor Index of Social Position is 

" developed to meet the need for an objective, easily 

applicable procedure to estimate positions individuals 

occupy in the status structure of the cornmunity ." l2 It is 

11se e Hollingshead, A. B. an d Redlich, F . C. , So c ial 
Class and me ntal Illness ; Wiley , New York , 19 58 , pp.38 7- 9 7 . 
Th e derivation and composition of the index is also summarized 
in Bonjean, C. m. , Hill, R. J . and mcLemore, S . D., Sociological 
meas u rement, Chand ler, New York , 1967, pp . 381- 85 . 

1 2Hollingshead, A. B. a nd Redlich, F.C. (1958), 
op . cit., p.387. 
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comprised of three weighted and scaled variables: 

FACTOR WEICHT RANCE OF SCO RES 
Highest LoUJ est 

Residence type 6 1 6 

Occupation 9 l 7 

Education 5 1 7 

The weights are empirically estimated (using data collEcted 

from a sample r es idential area) from a multiple regr ess ion 

equation UJhich treats the factors as independent variables, 

with an estimated s ocial class scale as the depend e nt 

variabl e . The criteria used in the assignment of individuals 

into the social classes are: (a) wh e re a family liv es ; 

(b) the way it makes its living; and (c) its tastes, it s 

cultural orientatio n, and th e way it spends its l e i sure 

tim e . 13 multiplying each score by its appropriate weight 

"yields a distribution of scor es ranging from a theoretical 

low of 20 to a theor eti ca l high of 134 and repres e nting a 

14 continuum from the highest class to the very low es t." 

The set of socio-economic attributes are scaled 

measures of social statusl5 and include five unweight e d 

variables: 

l3The criteria are more fully described in ibid., 
p.390. 

14Ibid., Po 394o For the scalings, see Figur e 9. 
(The data·Oil'the th ree constituent variables are pre se nted 
in Figures 3-5o) 

15For the sca lings, s ee Figures 3-7. 



(i) Income level of the head of the household; 
(ii) Automobile ownership ; 

(iii) Occupation level; 
(iv) Residence type; 

(v) Education level . 

Unlike the Index of Social Position , these attributes 

represent direct measures of the various elements of 

social status . Each attribute is a discrete variable 
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whose relative weight is unknown . The attributes cannot, 

therefore, be combined within an index although they may 

each be treated as independent variables within a multiple 

regression equation . 16 In summary, Hollingshead ' s Three 

Factor Index of Social Position provides a composite 

measure of estimat e d social status, while the socio-

economic attributes are discrete measures of selected 

elements of social status . 

3 . 2.3 Hypothesis concerning the Information Channels 

The sources of information on grocery store 

locations are divided into three mutually exclusive types 

of information channel : spatial experience, personal 

communication, and the mass media . The points known to the 

consumer through spatial experience are those which are 

originally encountered as a result of day to day activities 

(i.e . , direct contacts) . The points known to the consumer 

l6see Appendix I for the zero-order correlation 
matrix of all of the consumer variables . 
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through personal communication and the mass media are those 

which are originally encountered through second-hand channels 

(i.e., indirect contacts). 

Greer (1962) 17 recognizes a relationship between 

social class and level of s oci al participation. Specifically, 

Greer concludes that the social participation (especially 

formal participation) of lower stat u s individuals is larg e ly 

tied to "kinfol k and the small-scale world of the neighbour­

hood."18 It is plausibl e that this variation in the l evel 

of participation among the social classes will result in a 

variation of the us e-frequency of the channels through 

which they most consistent ly r ece ive information pertaining 

to environmental phenomena. However, since the direction 

of this relationship cannot be precisely stated it is desirabl e 

to formulate an exploratory hypothesis. Therefore, Hypothesis 

(VII) ,is: 

there is a relationship between the social status 
of co~sumers and the use-frequency of the types of 
information channels which are used to build up 
their spatial imagery fie lds. 

3.3. The Data Sources 

The data are collected from a portion of census 

tract 27, located in the "East End" of Hamilton (see 

1 . 7Greer, S., The Emerging City, The Free Press, 
New York, 1962. 

18 Ibid., p.l 27. 



' 43 

Figure 1). The area of study and the field survey are 

discussed, and the measurement of distance is then 

explained. 

3.3.1. The Ar ea of Study 

In res~arch which attempts to compare the spatial 

imagery fields of individuals, a compact study area of 

relativ e ly limited areal extent is desirable. A compact 

study area permits the residential locations of individuals 

to be he ld constant relative to elements within ~he spatial 

system. In this study, it is advantageous to locate the 

study area at a reasonable distance from the Hamilton city 

limits. Any possible boundary effects upon the nature of 

the spatial imagery fields are thus reduced. Finally, it 

is desirable that extremes relating to social class 

characteristics within the study area be avoided . The 

selected study area (see Figure 1 and Appendix 2 )
19 

satisfies these criteria . The area includes approximately 

one half of the households located within census tract 

27 (i.e., 775 hous gholds). Within the boundaries of the 

study area, a 100 per cent coverage of the hou seh olds 

is carried out . 

19 Appendix 2 discloses that the average male and 
female incomes of census tract 27, in which the study area 
is locat ed , are within one standard deviation of th e 
respective mea n values for the city of Hamilton. These data 
suggest that extreme social class characteristics within 
the study area are avoided . 
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3. 3 . 2 . The Field Survey 

A two part field su r vey is used: 

(a) t h e compilatio n of an inventory of house 

t y pes ; 

(b) a questionnai r e/interview survey of the 

house ho l ds . 

Part (a) is concerned with the collection of data for the 

c omputation of the residence type scale . ·The residence 

type scale is included within the Hollingshead Three 

Factor Index of Social Position and the set of socio-

economic attributes . Part (b) requires households within 

the study area to complete a mailed questionnaire and a 

structured interview . These procedures enable the 

collection of the remainder of the social class data and 

the data required to compute consume r spatial imagery 

f ields . 

3. 3.2 . 1 . The Inventory of Residence Types 

To calculate the residence typg scale, as a 

preliminary for the computation of Hollingshead ' s Three 

Factor Index of Social Positio n and the set of socio-

economic at t rib u t e s, a modified Warner house type scale 

20 is employed • . Warner's original seven point scale is 

20 see Warner , W.L., Social Class in America, Harper, 
New York, 1966 . Nb . , it is necessary to use the modified 
house type scale since the Hollingshead resid e nce type scale 
cannot be gen e rally a~plied . For further com~ent see Bonjean, 
C.IYl., Hill , R. J . and IYlclemore, S . D. (1967) op . cit . , p . 392. 
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modified into a six point scale by combining c lasses 5 and 

6 (i.e., the "fair" and "poor" house type categories). This 

adjustment is necessary since Hollingshead ' s Three Factor 

Index of Social Position requires a house type scale 

compris e d of six classes (see Table 1 for the modified 

· scale) . The basic criteria for the taxonomy are house type 

and condition . In the interpretation of the sca le, it 

should be not e d that the residences intended for one family 

but converted into multiple- family dwellings are given a 

rating of one point lower than that allocated to total 

structures . Apartments in a regular apartment building are 

not limited to a single rating . In ranking such apartments, 

more emphasis is placed upon exterior condition than total 

size. This strategy is based on Warner's contention that 

the size of an apartment building is not necessarily a valid 
21 

indicator of it s desirability as a place to live . 

3 . 3.2.2 . The Questionnaire/Interview Surv ey 

The prepared questionnaire was originally divided 

into two sections (see Appendix 3) . Section A includ es 

questions relating to social class structure . They provide 

the necessary data to compute Hollingshe ad 's Three Factor 

Index of Social Position and the set of socio- economic 

2lrhese interpretations of the house type scale are con­
sistent with those assumed by Warner . See ibid . , p . l50 . 
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TA BLE 1 

HOUSE TYPE SCALE AND DEFINITION 

Rating Dascription 

1 EXCELLENT HOUSES. This includes only hous es which are 
very large single family dwellings in good repair and 
surro u nd e d by large lawns and yards which are land­
scaped and well ca red for. These houses have an 
element of ost e ntation with 're s pect to size, architectural 
style, and general condition of lawns and yards. 

2 VERY GOOD HOUSES . Roughly, this includes all houses 
which do not quite mea s ure up to the first category . 
The primary difference is one of size . They are 
slightly smaller but still larger than utility demands 
for the averag e family . · 

3 GOOD HOUSES. In many cases they are only slightly 
larger than utility demands . They are more conventional 
and less ostentatious than the two higher categories. 

4 AVERAGE HOUSES . One and a half to two st or ey wood frame 
and brick single family dwellings. Conventional 

5 

style, with lawns well ca red for but not lands caped . 

FAIR HOUSES. In general, this includes hou ses whose 
condition is not quite as good as those house s given 
a 4 rating . It also includes smaller houses in 
excellent condition. 

POOR HOUSES . In this and the category below, size is 
less important than condition in determining 
evaluation . Hou ses in this catego ry are badly run 
down but have not deteriorated sufficiently that they 
cannot be repaired . They suffer from lack of care but 
do not have the profusion of debris which surrounds 
houses 1n the lowest category . 

6 VERY POOR HOUSES. All houses which have deteriorat ed 
so far that they ca nno t be rep aired . They are 
considered unhealthy and unsafe to live in. All 
buildings not originally intended for dwellings, 
shacks, and overcrowded buildings. The halls and 
yards are littered with junk and many have an 
extremely bad odor . 

Source: Warner, W.L . (1960), op . cit . , (modified scale). 



attributes. Section 8 involves a free verbal response 

format which requires each respondent to state: 
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(a) the names and locations of known grocery stores 

within the city of Hamilton~ 

(b) the knowledge sources of the stated stores . 

These data enable the measures of the ptoperties of th~ spat ia l 

imagery fields to be computed. 

It was originally decided that each questionnaire 

be mailed, and completed by each selected respondent . Specifically, 

each respondent would be the adult member of the household who 

~ost frequently purcha~ e d gro~eries . Each questionnaire was 

atta~hed to an explanatory letter (see Appendix 3), 

which provided broad details of the nature and purpose 

of the survey. To establish the effectiveness of this 

procedure, a small pre- test was carried out in an area 

immediately adjacen~ to the selected tract, i.e . , within 

tract 31 (see Figure 1). Thirty- five households re c eived 

mailed questionnaires . Sixteen were personally collected 

during two separate visits within five days of the 

original delivery. This represented a response rate of 

46 per cent. Of the nineteen respondents who did not 

complete the questionnaire, sixteen were successfully 

contacted during the two visits . They were each asked 

whether their refusal to complete the questionnaire was 

due to difficulties in understanding either of the sections 

included within it. An affirmative answer required the 
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specification of the section(s). Of the seven respondents 

who answered in the affirmative, six stated they bad 

difficulties in comprehending the free verbal response 

format (Section B). 

On the basis of the experience gained from the 

pre-test, it was decided to restructure the questionnaire 

into written (Section A) and oral ~Sec~ion B) components 

(Se e Appendix 4). The ~evised mailed qu estionnaire was, 

therefore, limited to include Section A of the pre-test 

questionnaire. A team of four interviewers was employed 

to collect the mailed questionnaire, and to orally question 

each respondent to complete the free verbal response 

format (Section B). To reduce the risk of error arising 

from difficulties on the part of the respondent in 

recalling store losations, details are recorded separately 

in the response format (see Appendix 4 , Section B) for: 

(a) stores actually visited regularly and/or 

22 recently; 

(b) stores which the respondent had a knowledge of 

22 in stated districts of Hamilton, taken in turn; 

(c) the source of knowledge for each recorded 

store location. 

22 Only correctly reported store locations are 
recorded. A correctly reported store location is defined 
where (i) the street on which the store is located is 
correctly named; and (ii) the store namg is correctly 
identified DR the near e st cross-street is correctly nam2d 
(see Appendix 4 , Section B) . 
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The recording of store location details for specific 

districts of Hamilton in (b) represents an attempt to 

stimulate the memory of each respondent and reduce recall 

error . Since some longer residence respondents expressed 

difficulties in recalling their information sources during 

the pre-test, (c) was completed only by those respondents 

who had liv ed in Hamilton for a period of four years or 

less. A minimum of three calls were made to each dwelling 

unit included in the sample within one week of the original 

deliv e ry. 

Of the 775 subjects se l ected, 406 completed both 

stages of the questionnaire/interv iew surve y. This re~re sents 

23 
a respon se rate of 52 per cent· (i . e . , an increase of 6 

per cent on the results of the pre- test) . Of the 406 

respondents, 110 had resided in Hamilton for less than four 

years and were, therefore, r eq uired to complete part (c) 

of the field in terview . 

3.3 . 3. The measurement of Distance 

The spatial compactness of the study area . permits 

the allocation of the residences of the respondents to a 

control location to facilitate the analysis . Specifically, 

it was decided to assign residences to a common point 

Z3 
-o r 26 per cent of the total numb ~ r bf hous~hold s 

within the census tract . 
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(i.eo , a residenc e control) , which r e presents th e mean centre 

of gravity of the study area . Su ch spatial ge neralization is 

n e c es sary sine~ t h e scale of th e bas e map of Hamilton ( s ee 

Figur e 2 ), on which all of the g r oc ery stor e loca t ions 

within Hamilton ar e r e corded,24 is too small t o di s tingu is h 

between the individual re s id e nce locations within the 

sampl e . 

A to t al of 117 report e d store locations ar e r e corded 

in th e surv e y (se e Fig u re 2) . To facili t at e an accura te 

calculation of the airline di stances b e tween the re s idence 

control and th e r e port e d stor e l ocations for e a c h resp ond e nt, a 

Benson-L e hn e r De c imal Conv e r t or is employ e d. 25 Thi s d e vi c e 

enables point l o cations on the map to be conv e rt e d into a 

common syst e m of location coordinat es ex press e d in digit a l 

valu es . Employing th e scale of th e bas e map and t he Py t hag oras 

Theorem, t h e linear distance s betw e en the resid e nc e c ontr o l 

24The s our ce s of t h e groc e r y st or e lo c a t i on data ar e : 
Vern on 1 s Cit y o f Hami l to n Cl assified Busi ness Di r ectory , 
Griffi n a nd Richmond Co . Ltd . , Hami l to n, Onta r io , 1969 ; 
Hamil t on a nd District Te l e phone Di r ectory~ ?e ll Canad a , 19 69 ; 
and di~ e c t fie l d obse r vation s . 

25 Fo r a desc ription of the appli ca t ion s o f th e 
Convertor s e e Ingram D. R. and Fulton, R. D. , 11 Hamilt on 
Coordinat e Map ping S ystem,~ De pa r t me nta l Note No . 3 , 
Departm e nt of Ge ogr a phy, Mcm a ste r Univ ers i ty , Ha mil to n, 
Ontario, 1966. 
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and each store location are computed and adjusted into 

mileage units. 

3.4 Summary 

To provide a background for the discussions of 

the hypotheses and data sources, a statement is first 

presented on how a spatial imagery field is defined and 

measured. 

Three hypotheses are derived concerning 1 eng t h . of 

residence: 

(I) there is a positive relationship between number 
of reported points and length of residence in 
Hamilton; 

(II) there is a positive relationship between mean 
distance and length of residence in Hamilton; 

(III) the distance-decay of reported points is 
greater · for a "low" length of residence consumer 
than for a "high" length of residence consumer. 

status: 

Three hypotheses are derived concerning social 

(IV) there is a positive relationship between 
number of reported points and social status; 

(V) there is a positive relationship between mean 
distance and social status; 

(VI) the distance-decay of reported points is 
greater for a ' "low" social status consumer 
than for a "high" social status consumer. 



One hypothesis is derived concerning the 

information channels: 

(VII) there is a relationship between the social 
status of consumers and the use-fr e quen cy 
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of the types of information channels which a r e 
used to build up their spatial imagery 
fields. 

Finally, the sources of the data~ which ate used 

to test the hypotheses, are outlined. 



CHAPTER IV 

THE ANAL YSIS 

The focus of this chapter concerns the empirical 

testing of the hypotheses • . The data upon which the analysis 

is performed are presented. The substantive tests of the 

hypotheses are then described. For each hypothesis, an 

interpretive presentation of the results of the test is offered. 

4.1 The Composition of the Entire Sample 

The field survey data are initially presented in 

summary form to show : (a) the social ~tatus composition 

of the entire sample; and (b) the sizes of the spatial 

imagery fields of the entire sample (see Figures 3-1 0). 

The frequency distribution for occupation reflects 

the heterogeneous employment structure of the sample 

(see Figure 4) . The lower and middle classes of the 

distribution specifically include proprietors of small­

scale businesses, manual workers of various levels of 

skill, and an assortment of clerical and secretarial 

employees . The survey data indicate that the upper classes 

of the distribution are primarily composed of 

representatives of the teaching and medical professions, 

and managers of medium to large businesses. Conversely, 

there is a small variance in the frequency distribution 
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FIGURE 3 : EDUCATION LEVELS OF THE ENTIRE SAMPLE 
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FIGURE 5 : HOUSE TYPES OCCUPIED BY THE ENTIRE SAMPLE 

100 

80 

60 

40 

20 

0 
2 3 4 5 6 7 8 9 

INCOME LEVEL 

FIGURE 6 : INCOME LEVELS OF THE ENTIRE SAMPLE 
(HEAD OF THE HOUSEHOLD) 

I. $1000-2000 
2. 2000-2999 
3. 3000-3999 
4. 4000-4999 
5 5000-5 999 
6. 6000-6999 
7 7000-9999 
8. I 0000-12499 
9. 12500 + 



400 
(J) 

0 
..J 
0 

300 J: 
w 
(J) 
::::> 
0 
J: 200 
lJ.. 
0 

a:: 100 w 
m 
~ 
:::> 
z 0 

150 

(J) 
1-z 125 w 
0 
z 
0 
0.. 
(J) 

w 
0:: 

lJ.. 
0 
a:: 
~ 
~ 
::::> 
z 

2 

58 

I. NO CAR 

2 OWNERSHIP OF ONE OR MORE CARS 

2 

FIGURE 7 = CAR OWNERSHIP OF THE ENTIRE SAMPLE 
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of house type (see Figure 5). This is indicative of the 

overall homogeneity of the "working" to "lower-middle" 

social class structure of the study area. Specifically, 

the housing consists of two storey, wood frame, single 

(more commonly) or do~ble family dwellings; and small 

brick apartments. 

Although the frequency distribution of mean 

distance is approximately normal (see Figure 10.2), the 

distribution of the number of reported grocery store 

locations (ioeo, number of reported points) suggests a 

slight positive skewness (see Figure lO.l)o The length of 

residence distribution is also positively skewed (see 

Figure B). This may be attributable to the transient 

household s from outside Hamilton who are attracted to the 

numerous small apartments within the study areao 

4o2 The Data Transformations 

Since the analysis involves the use of regression 

procedures, normality of the data distributions of the 

variables is desirable •. 
1 

Jhe .~ar~ables are tested for 

lThe assumption of normality is critically discu ssed 
in Poole, IYi. A. and 0 YFarrell, P. N., "The Assumptions of the 
Linear Regression IYiodel," Transactions of the Institute of 
British Geographers, 44 (1970), pp.l48-49; and Olsson, C., 
"Distance and Human Interaction: A IYiigration Study," 
Geografisk a Annaler 47 (1965), p.B. Since car ownership is 
a binary variable, the problem of normality does not arise. 

Nb. In the regression analyses, the Index of Social 
Position scores are invertedo Thus, the scores of all of 
the social status variables are expressed according to an 
ascending magnitude of status; i. e ., low scores r epresent 
low status, and high scores repres e nt high status. 
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normality by computing their skewness and kurtosis . 2 

These moments are, respectively, measures of the symmetry 

and shape of each of the data distributions. For each 

variable, a t - test 3 is employed to compute the statistical 

significance of the departure · of the data distribution from 

normality (see Appendix 5ol). 

If the deviations of the skewness and/or kurtosis 

values from normality (i.e., zero) are significant at the 

0.05 level, the data are transformed. 4 Appendix 5 . 2 

summarizes the skew ness and kurtosis values of the transformed 

and untransformed variables. Where the deviation of a skewness 

and/or kurtosis value from normality is reduced such that it 

2This procedure is used in Berry , B.J.L., 
Commercial Structure and Commercial Blight, Research Paper 
No.B5, Department of Geography, The University of Chicago, 
Chicago, Illinois, 1963, pp.230-32. 

3ror a discussion of this test see Snedecor, G.W., 
Statistical methods, The Iowa State University Press, Ames, 
Iowa, 1956, pp .l99 - 202 . Also for an empirical example of 
its use see Berry, B.J.L. (1963), op.cit., pp. 230 - 32. 

4This selection of transformations is similar to 
the strategy adopted by Berry, i.e., common logarithms are 
used to transform positively skewed data, while reciprocals 
are used to transform negatively skewed data. See ibid . 

Nb., Square roots are also used to transform-­
positively skewed datao However, since these do not 
reduce the deviations of the skewness and kurtosis values 
from zero they are not retained for any of the variables. 
The ~quare root transformations are not summarized in 
Appendix 5.2. 
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is not significant at the 0.05 l eve l, the relevant trans-

formation is r etai ned. Although departures of the data 

distribution s from normality are not completely e liminat ed, 

they are s ubstantially reduced wherever possible.
5 

The 

values of the retained transformed vari ables and the 

untran sformed variables, after this se l ectio n procedure, 

are summarized in Appendix 5.3. The normality of the 

transformed variables is confirmed by plotting the data on 

arithmetic probability paper. 

4.3 Tests of Hypotheses 

The tests of the hypotheses are presented within 

four parts. The parts are defined according to the 

prop erties of a spatj_al imagery field which are analyzed. 

Specifically, the parts ar e : the analysis of number of 

reported points; the analysis of mean distance; the 

analysis of distance-d e cay; and the analysis of the 

information chann e ls. 

4.3.1 Analy sis of Number of Reported Points 

Number of reported points is the total number of 

gocery store loca tions, or points, reported by a consumer 

in Hamilton. This analy sis involves the tests of 

5similar criteria for retaining transformed data 
are us ed in ibid. 



Hypotheses (I) and (IV): 

Hypothesis (I) 

Hypothesis (IV) 
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there is a positive relationship 
between number of reported points 
and length of residence in 
Hamilton; 

there is a positive relationship 
between number of repor te d points 
and social status. 

The hypotheses are tested within the framework of stepwise 

multiple regression analysis. 6 U;e of stepwise multiple 

regression procedures permits the control of social status 

for the test of Hypothesis (I), and the control of l e ngth 
7 

of residence for the te st of Hypothesis (IV). Two multiple 

regression models are tested, each employing number of 

reported points (X 0 ) as the dependent variable. Model (i) 

determines how variations in number of reported points (X 0 ) 

are "explained" by variations in length ·o f residence (X 2 ) 

6The technique is presented in Efroymsen, M.A., 
"Multiple Regression Analysis," in Ralston, A., and 
Wilf, H.S. (eds.), Mathematica l Methods for Digital 
Comput ers, Wi l ey , New York , 1960, pp.l91-203. The 
program us ed (BMD02R) is described in Dixon, W.J. (ed .), 
B.M.D. Biomedical Computer Proqrams, Health Sciences 
Computing Facility, Department of Pre ven ti ve Med icin e, 
University of California, Los Angeles, 19b4, pp.233-57. 

7Length of residenc ~ (~ 2 ) is correlated with Inde~ 
of Social Position (X 3), occupation level (X), and 
income level (X 7 ) at th~ 0.01 significance l~v e l (see 
Appendix I). 
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and Index of Social Position (X 3). 8 model (ii) is 

formulated to determine how variations .in number of repor ted 

points (X 0 ) are "e xplained" by variations in the set of 

socio-economic attributes (X 4 , •• o,Xs) . F-tests are used 

to test the statistical significance of the regression and 

correlation coefficients. The models are treated in turn. 

model (i) 

The model is used to test both hypotheses and is 

of the general form: 

8 A two-way analysis of variance was initially 
used to determine whether there are significant effects of 
length of residence and social status (Index of Social 
Position) upon number of reported points. A formal 
statement of the model and the hypotheses is presented 
in Appendix 6 .1. The length of residence and social 
status samples,and their respective means, are defined 
in App endix · 6.2. The tests for normality suggest that 
each of the samples is normally distributed (see 
Appendix 6.3). The results of Bartlet~s test indicate 
that the variances of the samp l es defined according to 
length of residence are equal , and that the variances of 
the samples defined according to social status are also 
equal (see Appendix 6 . 4) . The results of the analysis 
of variance (i.e., sums of squares) are presented in 
Appendix 6.5. The variance-ratio tests (see Appendix 
6.6) indicate that the calculated F values for length 
of rBsidence and social status significantly exceed 
the critical value of F. These results suggest that there 
are significant effects of length of residence and 
social stat u s upon number of reported points. For a 
detailed discussion of the model used (i.e., the two-w ay 
classification model with an unequal number of replica­
tions per cell) see Chakravarti, I. m., Laka, R. G . . and 
Roy, J., Handbook of Statistical method s : Volume I, 
Wiley, New York, _l967, pp . 350- 55 . 
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xo =a+ b02.3~2 + bo3.?x3 

where Xo denotes number of reported points, and x2 and x 3 

dendte independent variables specified respectively as 

length of residence and Index of Social Position. 

Twcr intermediate simple regression equations 

are computed. The equations are: 

( i) Xo = a + b2X2 

( i i) Xo = a + b3X3 

Length of residence (X 2) is "forced" into equation ( i) • 

The partial coefficient of determination r 2 is then 
03.2 

computed to determine the proportional reduction of the 

variance of Xo , "un explained" by x
2

, which is attributable 

to the variation of Index of Social Position (X 3). Index of 

Social Position (X 3 ) is "forc ed " into equ.ation (ii). The 

partial coefficient of determination r~ 2 • 3 is then computed 

to indicate the proportional reduction of the variance of 

x0 , "unexplained" by x3 , which is attributable to the 

variation of length of residence (X2)• The re su lt s of the 

test of model (i) are summarized in Table 2~ 9 

The results offer support for Hypothesis (I) . There 

is a proportional reduction of 49 per cent in the variation 

of x
0

, "unexplained " by X.3 , which is attributable to the 

9 In Table 2,equation (iii) is the general solution 
of model (i). 



TABLE 2 

SUMMARY OF THE RESULTS OF STEPWISE REGRESSION MODEL (i) 

(i) X
0 

= 0.465 + 0.296X 2 r=0.685 r2=0.469 ro3.2=0.586 

(ii) X0 = 0 .37 0 + 0.006X 3 r=0.559 r 2=0 . 31 2 ro2.3=0.702 

(iii) x 0 = Ool73 + 0.257X 2 + o .oosx 3 R=0 . 807 R2=0o651 

r63o2=0.343 

2 -ro2.3-0.492 
_I 

' 

I 
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variation of length of residence (X 2 ) . Therefore, for a 

group of consumers defined according to their social status, 

there is a relationship between the number of reported 

store locations and length of residence in Hamilton . The 

entry of length of residence (X 2) in~o the regression 

equation already including Index of Social Position (X 3) 

registers a significant increase in the level of "explained" 

. t· f X0 • 10 The . f th t · 1 . var1a 1on o s1gn o e par 1a regress1on 

coefficient b02 • 3 is positive as postulated and the 

coefficient is significant at the 0 . 01 level . 

The results verify that the number of reported 

store locations is positively related to · length of 

residence in Hamilton . The findings are consistent with 

the a priori proposition that environmental learning 

occurs among consumers (see ppc35 - 37) . It is argued that, 

through this process, a consumer's knowledge of store 

locations is dependent upon his length of residence within 

the city. 

Table 2 offers support for Hypothesis (IV) . There 

is a proportional reduction of 34 per cent in the variation 

lOThe increase in the level of "explained" 
variation of Xo is 34 per cent, which is si~nificant at 
t h e 0 • 0 1 1 e v e 1 . ( S e e e q u at i on s (i i) an d ( i i i ) i n 
Table 2.) 
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of X0 , "unexplained" by X2 , which is attributable to the 

variati~n of Index of Social Position (X 3 ) . Therefore, for 

a group of consumers defined according to their length 

o f residence in Hamilton, there is a relationship between 

the number of reported store locations and social status . 

The entry of Index of Social Position (X 3) into the 

regression equation already including length of residence 

(X 2) registers a significant increase in the level of 

"explained" variation of x0 • 11 The sign of the partial 

regression coefficient bo3 . 2 is positive as postulated 

and the coefficient is significant at the 0 . 01 level . 

These results verify that the number of reported 

store locations is positively related to social status. 

It is argued a priori that this relationship is indicative 

of the greater levels of spatial interac~ion among higher 

status consumers who are therefore exposed to more store 

l ocations (see pp . 38 - 39) . 

model (ii) 

The model is used to test Hypothesis (IV) and is 

of the general form : 

Xo = a+ bo2 . 45678X2 + bo4 . 25678X4 + bo5 . 24678X5 + b06 . 24578X6 

+ b07 . 24568X7 + b08 . 24567XB 

where: 

llThe increase in the level of " explained" variation 
of x0 is 18 per cent, which is significant at the 0 . 01 level. 
(See equations (i) and (iii) in Table 2 . ) 
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xo Number of reported points; 

x2 Length of residence; 

x4 Residence type; 

Xs Car ownership; 

X6 = Occupation level; 

X7 Income l evel; 

Xs = Education level. 

The model is formulated to determine how variations in X0 

are "explained" by variations in the set of socio-economic 

attributes (X 4 , ••• , X
8

) . 

To control length of r esi dence, x 2 is first "forc e d" 

into the regression equation . The regression equation is 

then built up by adding one independent variable at a 

time, thus generating a set of intermediat e regression 

equations . 12 In each step, the variable that a ccounts for 

most of the "unexplained" variation of x 0 is entered into 

the regression equation . This means that upon the completion 

of step 1 (i.e., the two variabl e regression of x 0 on length 

of residence (X 2)),the partial correlation coefficients of 

12 For a discussion of the conventional stepwise 
mult ip le regr ession proc ed ur e see Drape r, N. R. and 
Smith, H., Applied Re gressio n Analysis, Wi le y , New 
York, 1966, pp.l71-95; and Olsson, G ~, " Qistance and 
Human Interaction : A migration Study, " Geografiska 
Annaler, 47 (1965), pp.3-47. 
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13 
each of the remaining variables are computed . The 

independent variable with the highest partial correlation 

coefficient is selected for step 2 and is entered into 

the regression equation . A new regression equation including 

two independent variables is then determined . The selection 

of the next independent variable to be entered into the 

equation depends upon the revised partial coefficients of 

the remaining independent variables, the highest again 

being selected. The stepwise procedure is repeated until 

all of the specified variables are included within the 

regression equation. 

The results of the test of the model are summarized 

in Table 3 . The results indicate a significant increase 

in the coefficient of determination due to the entry of 
14 

the socio- economic attributes into the regression equation . 

The partial coefficients of determination at step l are 

indicative of the relative " explanatory" power of the 

attributes after length of residence (X 2 ) is "forced" into 

the regression equation. Specifically, occupation level 

(X6)accounts for most of the remaining variation of x0 

13The computations of the partial correlation 
coeffi c ie nts are such that the variable(s) already in the 
equati o r·. a .. ·· e held constant. 

14The increase in the level of "explained" 
variati on of X is 14 per cent, which is significant at 
the 0 . 01 level9 



STANDARD 
STEP VARIABLE R ER ROR OR 

ESTIMATE 

l x2 0.68 47 * 0 . 160 1 

2 x6 0 . 7935* 0 . 1 338 

3 X9 D.BD 27* 0 . 1313 

4 X4 0 . 8052* 0 . 1307 

5 xs 0 . 8054* 0 . 1308 

6 X? 0 . 80 5 4 * 0 . 1310 

-- - . -- ---

TABLE 3 

SUmMARY OF THE RESULTS OF STEPWISE REGRESSIO N mODEL (ii ) 

R2 

0 . 4689 

0.6 296 

0.6443 

0 . 6483 

0 . 6484 

0 . 648 4 

-------- ---

INCLUDED VARIABLES 

IN CREA SE 

0.4689* 

0.1207* 

0 . 0147* 

D. 0040f 

0 .0001 

o.ooo o,t 

- -- - ----· 

Xo 
REGRE SSION STANDARD 

INTE RC EPT COEFFI CIENT ERRO R 

0 . 4 65 1 bz =0 . 2458* 0.0 1 57 

D. 3281 bo2 . 6 =D . 2643* 0.0 1 33 

b06.2 =0 . 0545* 0 . 0041 

0 . 2176 bo2 . 68 =0 . 2686* 0 . 0131 
bo z . 68 =0 . 0466* 0 . 0044 
bo8. 26 =0" . 0240* 0. 0059 

0 . 2007 bo 2 . 468 =0 . 27 0 5* 0 . 0131 
b o4 . 268 =0 . 008 4* 0 . 0039 
bo6.248 =0 . 04 21* 0 . 0049 
b o8 .246 =0 . 02 10* 0 . 00 60 

U. 21 UtJ Do z . 456B 'U . 2 ·/Ul* o . 0131 
bo4 . 2568 =D . DD9 D* 0 . 00 4 1 
b o5 •. 2468 =D . DD 78 0 .0178 
b o6 . 2458 =D. DD49* 0 . 004 9 
boB . 245 6 =0 . 0 211* 0 . 0 06 0 

0 . 2093 b oz . 4 5678= D. 27 00 * 0 . 01 34 
bo4 256 78 =o . oo89* 0 . 004 2 
b05 : 24678 =o . oo 78 0 . 0 179 
bo6 . 245 78=D . D422* 0 . 005 0 
bo7 . 24568= o . ooo7f. 0 . 0 11 3 
bo8 . 24567=D . D2 11* 0 . 006 1 

* = S i gnificant at th e 0 . 0 1 l ev e l 
+ = Significant at t h e 0 . 0 5 l eve l 
f = Not s ign if icant 

VARIABLES 

X4 
x5 
x6 
X? 
x8 

x4 
x 5 
X7 
x8 

x4 
x5 
X7 

x 5 
X? 

X? 

VARIABLES NOT INCLUDED 

PART IAL PART! AL 
CORREL ATION COE FF ICIENT OF 
COE FFICIENT DETERMINATION 

0 . 3947 0.1558 
0 .18 73 0 . 035 1 
0 . 5503 0. 30 28 
0 . 20 09 0. 0404 
0 . 3874 0 .1501 

0 . 1485 0 .0 22 1 
0 . 0367 0. 00 13 
0 . 0608 0 . 0037 
0 . 1997 D. 0399 

0 .1064 o. 0113 
0.0116 0 . 0001 
0 . 0202 0 . 0004 

0 . 0 118 0 •0 t>OI 
o . 0018 o ·ooQO 

0 . 0032 o. oooo 

i 

-..J 
f--' 
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(i.e., 30 per cent). Residence type (X 4 ) and education 

level (X 8 ) provide the next greatest "explanatory" power 

for the remaining variation of x0 , respecti~ely accounting 

for 16 per cent and 15 per cent of the-variance "unex plain ed " 

by X2• These results indicate that, for a group of 

consumers defined accnrding to their length of residence 

in Hamilton, there is a relations~ip between the number of 

reported store locations and three socio-economic at tr ibutes: 

occupation level, residence type and education level. The 

levels of "explanation" provided by income level (X7) and 

car ownership (X 5 ) are rel~tively small. 

The order of entry of the variables into the 

regression equation is based upon the magnitude of their 

proportional reduction of th e variation of x0 "unexplained" 

by the variables already included within the equation. 

The first two socio-economic variables entered into the 

equation are respectively occupation level (X
6

) and 

education level (X 8 ) . Each regi ste rs a significant 

increase in the coefficient of determination at the 0.01 

(' ) 15 level. Residence type (X 4 ), car ownership x5 , and 

15 Inferential tests (F-tests) are not pe rformed upon 
car ownership (X5), whicn is a binary variable (i.e., a 
consumer owning a minimum of on e car takes the value 1, while 
a consumer who does not own a ca r takes on a value of 0). The 
role of a binary variable in multiple regression analysis i s 
reviewed in Lapin, L.L., Statist ics fo r Moder n Business 
Decisions, Harcourt Brace Jovanovich, New York , 1973, 
pp. 516-21. 
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income level (X 7 ) are then entered into the equation 

although they do not register any significant increases in 

R2 . These non- significant increases in R2 appear, in part, 

to be attributable to the i n tercorrelations between the 

socio- economic attributes (see Appendix 1) . 

The fina l estimating eq u ation is : 

Xo = 0 . 209 + 0 . 270X 2 + 0 . 0422X 6 + 0 . 021X 8 ·+ 0 . 009X 4 

+ O. OOBXs + 0 . 001X 7 

When the variables with partial regression coefficients 

non - significant at the 0 . 05 leve l are deleted, the equation 

reduces to : 

X
0 

= 0 . 209 + 0 . 270X 2 + 0 . 0422X
6 

+ 0 . 021X 8 + 0 . 009X 4 

Hypothesis (IV) is therefore verified where 

occupation level (x 6 ) , ed u cation level (X 8 ), and r esi dence 

type (X 4 ) are used to measure social status . Although 

16 
bo5 . 24678 and b 07 • 24 568 are not significant, the signs 

o f the regression coefficients are positive . This suggests 

that the directionality of Hypothesis (IV) is meaningfully 

stated where social status is measured by the entire set 

of socio- economic attributes . 

16 b 05 • 24678 is the partial regression coefficient 
for a binary variable (car ownership (X5)), which is not 
tested for significance . 



4 . 3 . 1.1 Summary 

(a) Hypoth esis (I) 

The results of the test of stepwise regression 

7.4 

model (i) provide substantive verification of the hypothesis . 

The model permits the c ontrol of social status, which is 

treated as a "forced variable" . The partial coefficient 

of determination r~ 2 • 3 excee~s 0 . 49, while length of 

residence contributes significantly to the "explanatory" 

power of the model . The significant partial regr ess ion 

coefficient bo 2 . 3 is po s itive as postulated . Therefore, 

for a group of consumers defined according to their social 

status, there is a positive relation~hip between the 

number of reported store locations and l ength of residenc e . 

The proposition that environmental learning occurs among 

consumers is consistent with these results . 

(b) - Hypothesis (IV) 

The results of the tests of stepwise regression 

models (i) and (ii) verify the hypothesis . The models 

permit the control of l e ngth of residence, which is treated 

as a "forced variable" . 

The test of model (i) indicates a positive 

relationship betw een number of reported points and Ind ex 

of Social Position . The partial coefficient of determination 

2 ro3 . 2 exceeds 0 . 34, while the Index contributes significantly 

to the power of the model . The partial regression coefficient 
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b03 • 2 is significant and positive as postulated. Therefore, 

for a grQup of consumers defined according to their length 

of residence in Hamilton, there is a positive relationship 

between the number of reported store l ocations and social 

status. It is posited that this relat i onship is indicative 

of the greater levels of spatial interaction enjoyed by 

higher status consumers . 

The test of model (ii) indicates a positive 

relationship between the number of reported store locations 

and the set of socio-economic attributes. Occupation level 

and education level each register significant increases in 

the "explanatory" power of the model. Fur ther, the partial 

regression coefficients of each of these variables, and of 

residence type, are significant. Hypothesis (IV) is thus 

clearly verified where occupation level, ~ducation level, 

and residence type are used to measure social status • . 
However, car ownership and income level contribute 

negligible "explanatory" power to the model after the other 

variabl es are taken into account. It is proposed that this is 

indicative, in part, of the intercorrelations between the 

socio-economic attributes . 

4.3.2 Analysis of mean Dis t ance 

mean distance is the mean distance between the 

residence control and the reported store locations. The 
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analysis of mean distance involves the tests of two 

hypotheses: 

Hypothesis (II) 

Hypothesis (V) 

there is a positive r e lationshi p 
between mean distance and length 
of residence in Hamil ton; 

there is a positive relationship 
between mean distance and social 
status. 

The hypotheses ar e tested using stepwise multiple regression 

proc edu r es . Use of the stepwise solution of the regression 

model permits the control of social status for the test of 

Hypothesis (II), and the control of length of residence for 

the test of Hypothesis (V). Two multiple regression models 

are tested, each emp loying mean di stance as the dependent 

variable. model (iii) is formulated to determine how 

variations in mean distance (Xl) are " exp lained" by 

variations in length of residence (X 2 ) and Index of Social 

Position (X 3). model (iv) is formulated to determine how 

variations in mean distance ( Xl) are "explained" by variations 

in length of residence (X 2 ) and the set of socio-economic 

attributes (X 4 , ••• , X8 ) . F-tests ar e used to test the 

sta t istical significance of the regression and correlation 

coefficients. 

The valu es of mean distanc e (X 1 ) are correlated 

with the respective values of number of reported points 

(xo). 1
.
7 

To t.es.t the postulated relationships by employing 

17see App e ndix I. 
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X1 as an independent distance measure of the size of a 

spatial imagery field, it is necessary to control the effects 

of x0 • In each model this problem is hanDled by treating 

X 0 as a 11 hi g h-1 eve 1 forced varia b 1 e 11 
( i. e. , i-t is the first 

independent variable entered into the regr ession equation) . 

The effects of Xo are then held constant while the postulat e d 

~elati onships are tested u~i~g partia l correlation and 

regression analyses . The models are treated in turn. 

IYlod e l (iii) 

The model is used to test both hypotheses and is 

of the general form: 

where: 

Xo = Number of r e ported points; 

xl = IYlean distance; 

X2 = Length of residence; 

X3 = Ind ex of Social Position. 

Two intermediate multiple regression equations are 

computed. The equations are: 

(i) Xl = a+ b10.2X0 + b12.0X2 

(ii) Xl = a+ bl0.3Xo + bl3.0X3 

Number of reported points (X 0 ) and l ength of residence ( X2) 

are "forc ed " int.o equation ( i). The partial coefficient 

2 of determination r 13 • 02 is then computed to determin e the 

proportional reduction of the varianc e of X1, "un explained" 

by Xo and X2, which is attributable to the variation of 
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Index of Social Position . (X3). Number of reported points (X 0 ) and 

Index of Social Position (X 3 ) are forced 

The partial coefficient of determination 

into equation (ii) • 

. 2 
rl 2 • 03 is then computed 

to determine the proportional reduction of the variance of 

x 1 , "un explained" by x 0 and x 3 , which is attributable to 

the variation of length of residence (X 2 ). The results of 

the test of model (iii) are presented in Table 4.
18 

The results offer support for Hypothesis (II) . 

There is a proportional r eduction of 9 per cent in the 

variation of X1 , "unexplained" by x 0 and x 3 , which is 

attributable to the variation of length of reside~ce (X 2). 

Therefore, for a group of consumers defined according to 

their social status, there is a relationship between the mean 

distances of reported store locations from their domiciles 

and their length of residence in Hamilton. The entry of 

length of residence (X 2 ) into the multiple regression 

equation already including Xo and x3 registers a significant 

increase in the level of " explained " variation of X 1" 
19 

The sign of the partial regression coefficient is positive as 

postulated and the coefficient is significant at the 0.01 level. 

These results verify t~at mean distance is 

positively related to length of residence in Hamilton. It 

is posited that this relationship is indicati0e of the effects 

of environmental learning among consumers (see pp.35-37). 

lBin Table 4, equation (iii) is the general solution 
of model (iii). 

19The increase in R2 is 6 per cent, which is 
significant at the 0.01 level (see equations (ii) and (iii) 

in Table 4 .) 



TABLE 4 

. SUMMA~Y OF THE RESULTS OF STEPWISE REGRESSION MOD EL (iii) 

(i) x
1 

= o.419 + o .s ssx 0 + o . 279X~ R=0 .518 R2=D. 268 1'13.0 2=0.336 

(ii) x
1 

= o.144 + o.917X
0 

+ b.posx 3 R=0 . 53 7 R2=o . 2BB 1'1 2 . 03=0.296 

(iii) X1 = 0 .1 20 + 0 .107X
0 

+ 0 . 422X 2 + 0.01DX
3 

R=0 . 592 R2=D .350 
- - ~ ~ -- · - - · - -- -- · - -- ----~--- ~ 

~' 

ri3 • 02= 0.112 I 

:C~2.03=0.087 

'----~~-

I 
' 

-.J 
\[) 
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Store locations nea r the r esidence are learn ed first, then 

those at increasing distances. As the distance bias 

decreases through time, the probability of a consumer 

dir ectly e ncountering a given store location is less likely 

to be constrained by the distan ce of the store from the place 

of residenceo Therefore, the mean distance of learned store 

locations from the domicile of a cons umer is positively 

related to his length of residence within the city. 

Table 4 offers support for Hypothesis (V). 

There is a proportional reduction of ll per cent in the 

variation of X1 , "un exp lained" by x0 and X2 , which is 

attribut able to the var iation of Index of Social Position 

(X 3). Therefore, for a group of consumers defined according 

to their length of residence, there is a relationship 

between the mean distance of report ed store locations from 

their domiciles and social status. The e ntry of Index of 

Social Position (X 3) into the multiple regression eq uation 

already including x0 and x2 registers a significant increase 

20 in the level of "explain ed " variation of x1 • The sign of 

the partial regression coefficient is positiv e as postulated 

and the coefficieht is ~ignific~n t at the 0 . 01 lev e l. 

These results verify that mean distance is 

20 The incr ease in R2 is 8 per cent, which is 
significant at the 0.01 level (see eq ua tions (i) and 
(iii) in Table 4.) 
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positively related to social status. It is proposed a 

priori that this relationship is indicative of the greater 

levels of spatial interaction enjoyed by higher status 

consumers (see pp. 38-39). The probability of a higher 

status consumer directly encountering a given store location 

within the city is, therefore, less likely to be constrained 

by the distance of the store from the place of residence. 

model (iv) 

The model is used to test Hypothesis (V) and is of 

the general form: 
Q.+ 

X1 =~blD.245678Xo + bl2.D45678x2 + bl4.D2567sx4 + bl5.D24678 ~ 5 

where: 

+ bl6.D24578X6 + bl7oD24568X7 + bl8.024567Xs 

x 0 = Number of reported points; 

X1 = mean distance; 

X2 = Length of residence ; 

X4 = Residence type; 

X5 = Car ownership; 

X6 = Occupation level; 

X7 = Income level; 

Xg = Education level. 

The model is formulated to determine how variations in X1 

are "explained" by variations in the set of socio-economic 

attributes (X 4 , ••• , Xg)o 
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To c ontrol number of reported points (Xo)2l 

and length of residence (X 2), x
0 

and x
2 

are first "forced" 

into the regression equation . The re gr ession equation is 

then built up by adding one independent variable (i . e . , 

socio- eco nomic attrib u te) at a time, thus generating a set 

of intermediate regression equations . In each step, the 

v a r i a b le t hat a c c o u n t s f or' m o s t o f t h e " u n ex p l a i n e d " 

variation of x1 is entered into the multiple regression 

equation unti l a l l of the specified variables are included . 

The results of the test of the model are summarized 

in Table 5 . The table indicates a significant increase in 

the coefficient of mu ltiple determination (R 2) due to the 

entry of the socio- economic attributes into the regression 

equation . 22 The partial coefficients of determination at 

step l indicate the re l ative " explanatory" power of the 

attributes after x0 and x2 are " fo r ced " into the equation . 

Occupation level (X5) accounts for most of the remaining 

variation of x1 (i . e . , 10 per cent) . This indicates that, 

for a g r oup of cons ume r s define d acco r ding to their length 

of residence in Hamilton, there is a re l ationship between 

mean distance and occupation leve l. However, the levels 

of "explanation" provid e d by the other attributes are 

r elatively small . 

21The :rationale. for controlling number of reported 
points (Xo) is presented on pp . 76- 77 . 

22Th . . R2 . e lncrease ln lS 8 per cent, which is 
significant at the 0.01 le vel . 



STANDAR D 
R2 STEP VARI ABLE R ERROR OF 

EST !MATE 

1 Xo D, 51'18* D. 5 120 D. 268 1 
x2 

2 x6 D. 5859* D,4856 D. 34 32 

3 Xs D. 5889* D. 4849 D. 3468 
. 

4 x4 El . 5896* 0 . 48 52 0 . 3476 

5 X? 0 , 58 99* 0.4857 0 , 34 79 

6 xs D. 590D* 0 , 4862 D. 3481 

I 
I 

------- -------

TABLE 5 

SU MMARY OF THE RESULT S OF STEPWISE RE GRESSION MODEL (i v) 

INCLUDE D VARIABLES 

INCRE ASE 

D. 268 1* 

D. D751* 

O. OD36t 

o . OOD8t 

O. DOD3,t 

O. DDD2 

X a 
RE GR ESS I ON STA ND ARD 

INTERCEPT COEF FICIE NT ERROR 

D. 419 4 blD . 2 =D . 88 53* D.1 591 
bl2.1 =D. 279 3t D. D688 

0 . 42 78 ~1D . 26 =D. 21D4,t D. l8D 8 
12 . D6 =D. 4D87* D. D6 79 

bl6 . D2 =D. 1214* D. Dl 79 

D. 295 4 blD. 268 =D . l5 63t D.18 42 
bl2 ·D 68 =D. 428 9* O. D692 
~ 16 . 02 8 =D .11 36* D. Dl8 6 

=O . D3 27t D. D222 J.8 , D26 

0 . 3133 b1D. 2468 =D .1703t D.1 854 
bl 2. D468 =0 . 422 9* O. D698 
b1 4 . 0268 =O . OlD5,t o.Dl4 7 
bl 6 . 024 8 =0 .1186,1 0 . 0199 
bl8 . 0246 =D, D361+ O. D2 23 

D. 2764 b1D. 24678=D . l7D 2t 0.185 6 
bl 2. D4678=D . 418 5* D. D7D6 
bl 4 . D2678= - D. Dll6t D. Dl 47 
bl 6 . D2478= 0 . l l 79* D. Dl 99 
bl? . D 2468= 0 . Dl ??,t D. D4 17 
bl 8 . D246 7=D . 023D+ D. D23D 

D. 29 47 b1 D. 245678=0 . 1693t D. l 858 
bl 2 . D4 5678=0 . 41 8D* O. D7D7 
bl 4 . D245 78= - D. D1D6t D. D156 
bl5 . D2467o= - O. Dl5D D. D663 
bl 6 . D24578=D . l l 82* D. D20D 
bl7 . D24568=D . Dl 84t D. D4 18 
bl8 . D24567=D . D34B+ D. 023l 

* = Si g n i fi cant at the D. Dl l eve l 
+ = Signi fi ca nt at the D. 05 l ev~ l 
t = No t signi f icant 

VAR I ABLE S 

x4 
x5 
x6 
X? 
x8 

x4 
x5 
X? 
x8 

)( 4 
x5 
X? 

x5 
X? 

x5 

VARIABLE S NOT I NCLUDED 

PARTIAL PART! AL 
COR RE LAT IO N COEFFICI ENT OF 
COE rr I CI E NT DETE RMINATION 

D.11 23 0 . 0126 
D. D61 7 D. OD38 
0. 32D6 0.1D28 
O. D9 2D D. OD8 5 
D. l 572 0, 024 7 

- D.D 191 D.0 247 
-0 . D11D D. DDD 1 

O.D29 l D. OD D8 
D. D734 D.D D54 

- D. D357 D.DD 13 
D. D2 D2 D. DDD4 
D. D148 D. DOD2 

- 0.0099 0 . 0001 
0 . 0213 0. 000 5 

-D . D l ~3 O. ODD l 

i 

CD 
(_,.J 
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The order of entry of the variables into the 

multiple regression equation is based up on the magnitude 

of their proportional reduction of the variation of x1 

"unexplained" by the variables already included within the 

equation. Occupation lev el (X
6

) is the first socio-economic 

attribute to enter the equation, and is the only one to 

regist er a significant increase in the coefficient of 

multiple determination. The rema ining variab les are entered 

into the equation although they do not register significant 

. . R2 lncreases ln 

The final estimati ng equation is: 

X1 = 0.295 + O.l69Xo + 0.41BX 2 + D.llBX 6 + O.D35Xg D.Oll X4 

+ D.OlBX 7 - 0 . 015 X5 

When the variables with non-significant pa~tial regression 

coefficients at the 0.05 level are deleted, the equation 

reduces to: 

X1 = 0.295 + D.41BX 2 + O.llBX 6 + D.035Xg 

The signs of the significant part i al regression coefficients 

are positive. Hypothesis (V) is therefore verified where 

social status is measured by occupation level (X 6 ) and 

education level (X 8 ) . The remaining socio- economic attributes 

(r es idence type (X4), car ownersh i p (X
5
), and income level 

(X 7 )) are not significantly related to X1 after the other 

attributes are entered into the eq uation . This appears to 

be indicative, in part, of the intercorrelations between 
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the socio-economic attributes (see Appendix I). Furthermore, 

the partial regression coefficients of car ownership (X 5 ) and 

residence type (X4) are negative a l though non-significant. 23 

Therefore, Hypothesis (V) is not ver i fied when social status 

is measured by residence type (X 4 ), i ncom e level (X 7 ), and 

car ownership (X 5 ). 

4.3.2.1 Summary 

(a) Hypo{~ ~s{s (II) 

The results of the test of st e pwise regression 

model (iii) offer substantive verification for the 

hypothesis. The model permits the control of number of 

report e d points and social status, which are treated as 

"forc ed variables''. Length of residence ~ontributes significantly 

to the ''ex~lanatory'' power of the model, while the significant 

partial regression coefficient b
12

•
03 

is positive as 

postulated. Therefore, for a group of consumers defined 

according to socia l status, there is a positive relationship 

between the mean distances of reported store locations from 

their domiciles and length of residence in Hamilton. These 

results are consistent with the proposition that consumer 

information is accumulated through an environmental learning 

process •. 

23since car ownership (X 5 ) is a binary variable, 
it is not tested for significance . 
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(b) Hypothesis (V) 

The results of the tests of stepwise regression 

models (iii) and (iv) verify the hypothesis. The models 

permit the control of number of reported points and length 

of residence, which are treated as "forc ed variables". 

The. test of model (iii) indicates a positive 

relationship betwe e n mean distance and Index of Socia l 

Position. The Index contributes significantly to the 11 explanatory 11 

power of the model, while the significant partial regression 

coefficient b13.0 2 is positive as postulated. Therefor e , 

for a group of consumers defined according to len gth of 

residence in Hamilton, there is a positive relationship 

between the mean distances of reported store locations 

fro m the places of residence and social status. It is 

pos ited that this relationship is indicati0e of greater levels 

of spatial interaction enjoyed by hig her status consumers . 

The test of model (iv) indicates a sig nifi cant positive 

relationship between mean distance and two of the socio­

economic attributes (i.e., occupation level and education 

lev el) . However, only occupation level contributes 

significantly to the "explanatory " power of the model. The 

"explanat ion" provided by residence type, income level, and 

car ownership lS negligibie. It is suggested that this is 

attributable, in part, to the intercorrelations between the 

variabl es . 
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4 . 3 . 3 Analysis of Distance- Decay 
. . 

Distance- de cay describes the decrease in density 

of reported points as dista nce from the place of residence 

of a consumer incr e ases . The analysi? of distance- decay 

involves the tests of Hypotheses (III) and (VI) . The 

hypotheses are each tested by using a procedure which 

involves the z - test for differe n ces betwe~n two proportions . 24 

The hypotheses are treated in turn . 

(a) Hypoth e sis ( I II ) 

The hypoth esis is " the distance- decay of •the 

report e d points is greater for a 1 low 1 length of residence 

consumer than for a 1 high 1 leng t h of residence con s umer . " 

The procedure used to test the hypothesis inuolves the 

stratification of t h e entire sample . Sp e cifically, the 

entire sample is stratified into two sub - samples to 

permit the control of social status,
25 

i . e ., th e High and Low 

Social Status Sampl e s~ 6 Each of these sub - samples is 

24 The test is described in Freund, J . E. , fn od e rn 
Elementary Sta t is ti c s , Prentic e-Hall, Englewood Cliffs, 
New Jers e y, 1952, p p . 285 - 87 . 

25 Length of residence is correlated with Index of 
Social Position at t he 0 . 01 significance level (see 
Appendix I) . 

26The sub - sa mples are de fined according to the me dian 
value of the Ind ex o f Social Position for the entire sampl e , 
i . e . , 84 points . ( Su b j e cts with 84 points are arbi t rarily 
included in the Low Social Stat u s Sampl e . ) The High Social 
Status Sample inclu de s 212 subj e cts while the Low Social 
Status Sample includ e s 194 subjects . 



divided into two groups according to the length of 

residence of the subjects included within them. 27 

Having thus stratified the entire sample, all 

88 

grocery stores in Hamilton are allocated to five distance 

zones with respect to their distances from the residence 

control.28 The five distance zones are such that they each 

contain an equal number of stores (ioe., 66 stores per 

zone). This definition of distance zones which contain 

an equal number of stores is, in effect, a control which 

eliminates the possible influence that tha physical 

distribution of store locations in Hamilton may have upon 

27 within each s ub-s ample, the groups are defined 
according to the median value of length of residence for 
the entire sample, i.e., 18 years . (Subjects with 18 years 
residence are arbitrarily included within the respective 
"low" length of residence group .) The groups are: 

High Social 
Status Sample 

Low Social 
Status Sample 

Group 

{Low Length of Residence 
~High Length of Residence 

iLow Length of Residence 
~High Length of Residence 

No. of Subjects 

92 
120 

109 
85 

28The distances of the stores from the residence 
control (in miles) are: 

Zone 1 -- o.ooo 1. 306 
Zone 2 = L 307 1. 932 
Zone 3 = 1. 933 2.706 
Zone 4 = 2.707 3.501 
Zone 5 = 3.502 8.000 
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the nature of the distance-decay effect. For each distance 

zone, a consumer is assigned the value 1 if he reports one 

or more grocery store locations within a zone, or 0 if he 

does not report any locations in the same zone. The total 

observations in each of the five distance zones, represent 

the aggregate positive outcomes, or "successes", for 

consumers included within a giv e n group. The distribution 

of these observations among the five distance zones for ea c h 

group (see Tables 6-7) appears to provide initial support 

for the hypothesis. 

The hypothesis is formally tested by determining: 

(i) whether the "low" length of residence group reports a 

greater proportion of observations in the nearest distance 

zone to the residence control (i.e., zone 1) than the 

"high" length of residence group; and (ii) whether the 

"low" length of residence group reports a smaller propor-

tion of observations in the furthest distance zone (i.e., 

z on e 5 ) t han t h e 11 h i g h 11 1 en g t h o f r e s i d e n c e g r o u p • 

Specifically, two sets of hypotheses are tested using the 

z-test for differences between two proportions: 

Distance Zone 1 

: . (i) Null Hypothesis (H
0
): 

there is no difference between the proportion 
of observations in distance zone 1 for the 
~low" length of residence group and the 
corresponding propo r tion for the "high" length 
of residence group. 



TABLE 6 

SPATIAL DISTRIBUTION OF THE REPORTED GROCERY STORE LOCATIONS: 
HIGH SOCIAL STATUS SAffiPLE 

Distance Zone* 
Group 1 2 3 4 5 

Total 
Observations 

Low Length of Residence 104(0.361) 92(0.319) 41(0 .149) 21(0 .067) 30(0 .104) 288 

High Length of Residence 88(0.223) 86(0.218) 75(0.190) 67(0.170) 76(0 .193) 384 

Nb., the proportion which each value represents of the 
total observations in its respective row is indicated i~ 
parentheses. 

* Each distance zone includes 66 store s . 
The distances of the stores from the residence control 
(in miles) are : 

Zone 1 = 0.000- 1.306 
Zone 2 = 1.307- 1.932 
Zone 3 = 1.933- 2.70 6 
Zone 4 = 2.707- 3.501 
Zone 5 = 3.502 - 8 . 000 

I.D 
D 



TABLE 7 

SPATIAL DISTRIBUTION OF THE REPORTED GROCERY STORE LOCATIONS : 
LOW SOCIAL ST ATUS SAmPLE 

Distance Zone* 
Group 1 2 3 4 5 

Total 
Observations 

Low Length of Residence 117 (0 . 509) 65(0 . 283) 26( 0.113) 10(0.043) 12(0.052) 230 

High Length of Residence 96(0.308) 78(0. 250) 75(0.240) 43(0 .138) 35(0 .112) 312 

Nb., the proportion which each va lu e represents of the 
total observations in its r espec tiv e row is 
indicated in pare ntheses. 

*Each distance zone includes 66 stores . 
The distances of the stores from the r es i dence contro l 
(in miles) are : 

Zone 1 = 0 . 000 - 1.306 
Zone 2 = 1.307- 1.9 32 
Zone 3 = 1.933- 2.7 06 
Zone 4 = 2o 707- 3. 501 
Zone 5 = 3 . 502 - 8 . 000 

1.0 
1--' 
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Alter native Hypothesis (H 1 ) : 

the proportion of observations in distance 
zone 1 for the "low " length of residence group 
is greater than the corresponding proportion 
for the " high " length of residence group . 

Distance Zone 5 

(ii) Null Hypothesis (H 0 ) : 

there is no difference between the proportion 
of observations in distance zone 5 for the 
"l ow" length of residence group and the 
corresponding proportion for the "high" 
length of residence group . 

Alte r native Hypothesis (H
1

) : 

the proportion of observations in distance 
zone 5 for the "low " length of residence 
group is smaller than th e corresponding 
proportion for the "high" length of residence 
group . 

The directiona l ity of the alternative hypotheses 

is therefore designated such that a rejection of the null 

hypotheses implies that the distance- dec ay effect is 

greater for the "low" l ength of residence group than for 

the "high" length of residence group . For each of the 

sub - samples, the results of the z- test indicate that 

the differences between the two proportions in each 

of distance zones 1 and 5 are significant at the 0 . 05 

level.29 The main hypothesis is, therefore, supported . 

29 specifica l ly, the computed z - scores are : 

High Social Status Sampl e ' 
Zone 1: z - 4 . 45 (critical value = 1 . 64) 
Zone 5 : z = - 2 . 86 (critical value= - 1.64) 
Low So c ial Stat us Sampl e 
Zone 1 : z = 2 . 70 (critical value= 1 . 64) 
Zone 5 : z = -3.30 (critical value= - 1 . 64) 
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The hypothesis i s based on the premise that the 

spatial imagery fields of newcomers are confined to 

relativ ely few areas, particula r ly the immediate district 

about the place of residence (see pp.35-37). Given this 

initial condition, the effect of the consumer learning 

process through time sho uld result in a more dispersed 

distribution of known store locations in the city with 

regard to distance from the res i dence. The positive 

results of the test of the hypothesis are consistent with 

this proposition. 

The data presented within Tables 6-7 suggest 

that the distance-decay effect, at this level of spatial 

aggregation, is not continuous. For each group, the 

number of observations in the furthest distance zone from 

the residence control (i.eo, zone 5) act~ally increa~es. 30 

Figur es ll-14, which disclose the number of times each 

of the store locations is reported by the consumer 

groups, clearly reveal this effect. 

(b) Hypothesis (VI) 

The hypothesis is: "the distance-decay of the 

reported points is greater for a llow 1 socia l status 

consum er than for a 'high' socia l status consumer. The 

30 A possible explanation of this tendency is 
offered on pp.ll4-ll5. 
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hypothesis is tested by employing a similar procedure 

to that used to test Hypothesis (III):1 The entire sample 

is stratified into two sub-samples to permit the control 

of length of residence, ioe., the High Length of Residence 

32 $ample and the Low Length of Residence Sample. Each of 

these sub-samples is divided into two groups according to 

the social status of the subjects included within them (see 

Tables 8-9).
33 

The distribution of observations among the 

five distance zones aP,pea~sto provide initial suppo~t for t h e 

hypothesis. 

3lsee pp.87-92 • . 

32The sub-samples are defined according to the 
median value of length of residence for the entire sampl e , 
i.e., 18 years. (Subjects with 18 years are arbitrarily 
included in the Low Length of Reside nce Sample. ) The High 
Length of Residence Sample includes 205 subjects, while 
the Low Length of Residence Sample i ncludes 201 subjects. 

33Within each sub-sample, the groups are defined 
according to the median value of social status for the 
entire sample, i.e., 84 Pt?ints. (Subjects with , 84 points ar e 
arbitrarily included within the "low" social status group. ) 
The groups are: 

GrauE No. of Subjects 

High Length of f Low Social Status 85 
Residence Sample High Social Status 120 

Low Length of f Low Social Status 109 
Residence Sample High Social Status 92 



TABLE 8 

SPATIAL DISTRIBUTION OF THE REPORTED GROCERY STORE LOCATIONS: 
HIGH LENGTH OF RESIDENCE SAmPLE 

Distance Zone* 
Group 1 2 3 4 5 

Total 
Observations 

Low Social Status 96(0.307) 78(0.250)75(0.240) 43(0.138) 35(0.112) 312 

High Social Status 88(0.223) 86(0.218)75(0.190) 67(0.170) 76(0.193) 394 

Nb., the proportion which each value represents of the 
total observations in its respective row is indicated in 
parentheses. 

* Each distance zone includes 66 stores . 
The distances of the stores from the residence control 
(in miles) are: 

Zone 1 = 0.000 - 1.306 
Zone 2 = 1.307 - 1.932 
Zone 3 = 1.933- 2.706 
Zone 4 = 2.707 - 3.501 
Zone 5 = 3.50 2 - 8.000 

1.0 
1.0 



TABLE 9 

SPATIAL DISTRIBUTION OF THE REPORTED GROCERY STORE LOCATIONS: 
LOW LENGTH OF RESIDENCE SAmPLE 

Distance Zone* 
.Group l 2 3 4 5 

Total 
Observations 

Low Social Status 117(0 . 509) 85(0 . 283) 26(0 . 113) 10(0 . 043) 12(0 . 052) 230 

High Social Status 104(0 . 361) 92(0 . 319) 41(0 . 149) 21(0 . 067) 30(0 . 193) 288 

Nb., the proportion which each value represents of the 
total observations in its respective row · is indicated in 
parentheses . 

* Each distance zone includes 66 stores . 
The distances of the stores from the residence control 
(in miles) are : 

Zone l = O. OGO - 1.306 
Zone 2 = 1 . 307 - 1.932 
Zone 3 = 1.933 - 2 . 706 
Zone 4 = 2.707 - 3 . 501 
Zone 5 = 3 . 502 - 8 . 000 

1-' 
0 
0 
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The hypothesis is formally tested by determining: 

(i) whether the "low" social status gr·oup reports a gre 2.te r 

proportion of observations in the nearest distance zone 

to the residence contro l (i.e ., zone 1) than the "high 11 

social status group; and (ii) whether the "l ow" social 

·status group reports a smaller proportion of observations 

in the fur t hest distance zone (i . e ., zone 5) than the 

"high" social status group. Specifically, two sets 

of hypothes es a~e tested by using the z - test for diff e r ences 

between two proportions: 

Distanc e Zone 1 

( i) Null Hypothesis (H 0 ): there is no difference between 
the proportion of observations 
in distan ce zone 1 for the 
"low" social status group and 
the co rr espo nding proportion 
for the 11 high 11 social status 
group. 

Alternativ e Hypothesis ( Hl) : 

Distance Zone 5 

(ii) Null Hypothesis (H 0 ) : 

the proportion of observations 
in distan ce zone 1 for the 
"l ow " social status group is 
g r eater than the corresponding 
proportion for the 11 high 11 

social status group. 

there is no diff e r e nce between 
the proportion of observations 
in distan ce zone 5 for the 
"low" social status group and 
the correspond ing proportion 
for the "high" so c ial status 
group. 



-102 

Alt e rnativ e Hypothesis (H 1 ): 
th e proportion of observations 
in distanc~ zone 5 for the 
"low" social status group is 
smaller than the correspondi~ 
proporti on for the " high" 
social stat us group. 

The directionality of t he alternative hypothesis 

is therefor e designated such that a rejection of both nu ll 

hypot heses implies that the dista n ce- decay effect is greater 

for the "low" social status group than for the " high " social 

status group. For each of th e s ub-samples, the results of 

th e·z - test indicate that the differences between the two 

proportions in each of distance zones l and 5 ar e 

significant at the 0 . 05 l eve1 . 34 The main hypothesis is , 

35 
therefore, supported . 

The di sclosed resu l ts are at t ributed to the variation 

in the spatial level of interaction a mong consumers defin e d 

34 specifical~y, the computed z- sco r es ar e : 

High Length of Residence Sample 

Zone 1: z = 2 . 70 (critical value= 1.64) 
Zo n e 5: z = - 3 .30 (critica l value = -1. 64) 

Low Le ngth of Reside nce Sample 

Zone 1: z = 3 . 48 (criti ca l value= 1.64) 
Zone 5: z = - 2 . 33 (critical value= -1. 64) . 

35 It should be noted that, for each group, th ere 
is an apparent "r eversal" of the distance- decay effect in 
the furthest distance zone (i . e ., zone 5) . Thi s is dis c ussed 
with regard to Hypothesis (III) on pp.ll4-ll5. 
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accordi~g to their social status (see pp.38-39). In the 

context of the problem, therefore , higher status consumers 

will travel greater distan ces to stores, and purchase 

convenience goods more frequently . Consumers of the very 

lowest social status, on the other hand, with relatively 

limit ed purchasing power available to them, should normally 

purchas e convenience goods at stores near to their 

domicileo For these consumers, therefore, distance is a 

great er constrai nt upon the probability of directly 

encountering a given store location. Hence the dis c losed 

diff erence in the distance-decay effecto 

4 .3o3.1 Summary 

(a) Hypothes is (III) 

The hypothesis is tested by using a procedure 

involving the application of the z-test for differences 

betwe en two proportions. The entire sample data are 

stratified to permit the control of social status. The 

data, in general, disclose a decrease in the density of 

reported store locations as distance from the places of 

resid ence of each group of consumers increases. 36 The 

substantive result s of ths test support th e hypothesis. 

36 However, a reversal of this distance-decay 
effect is noted at distances exceeding four mi l es from the 
study area. 
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They indicate that the distanc e-d ocay of reported store 

locations is greater for "low" l eng th of residence consumers 

than for "high" length of residen ce consumers . The 

relationship is consistent with th e proposition that 

consumer information is accumulat e d through an environmental 

learning proc es s. 

(~) Hypothesis (VI) 

The hypothe sis is test e d by employing a similar 

proc edur e to that used to test Hypot hesis (III). The 

entire sample data are stratified to permit the control 

of length of residence. The data, in general, disciose a 

distance-d ecay tendency for each Qr oup of consumers. The 

results of the test support the hy pot hes is. They indicat e 

that the distanc e- decay of repor t t' d store locations is 

greater for "low" social status c 1ns umers than for "high" 

social status consumers. It is pr op osed a priori that this 

relationship is indicative of th e g reater levels of spatial 

interaction among higher status c ·nsumers . 

4.3o4. Analysis of the Informati o;· Channe ls 

One hypothesis is test ~·j : "ther e is a relationship 

between the social status of cons : ~ ers and the use-frequen cy 

of the types of information chann ,·l s which are used to 

b u i 1 d up their spat i a 1 i mag e r y f i ,· _ d s o " T he sample of 

respondents is limited to t ho se wro have lived in Hamilton 

for four years or less (see p.50). The information sources 
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of each store location reported by these consumers are 

organized within a fi vefold taxonomy o f channels : 

( a ) Radio a nd T. V. 

(b) Newspap e r s . 

(c) mailed store catalogues . 

(d ) Personal communicat i on . 

(e) Spatial e x perien ce . 

The consum e rs are di v ided into t wo groups according to their 

s ocial status . 37 For each type of information chann e l , 

a consumer is assign e d the valu e 1 if he re ports th e use 

of the channel one or more times . The value 0 is assign e d 

i f he does not report the us e of the channel . The total 

observation s , for e ach type of information channel, 

r e pres e nt the agg re gat e positiv e outcomes, or " success e s " , 

for consumers incl u ded within a given group (see Table 10 . 1) . 

The hypothesis is tested by employing th e t wo 

sample chi- square test 38 to compare the frequ e ncy 

distrib utions of information ch a nnel use of th e two group s . 

Use of the two-samp l e c hi- squar e te s t det e rmines wh e th e r 

ther e are signi f icant proportional differences b e tw e en 

two frequen c y distrib u tions . Formally, th e null hypo t h esi s 

37 The "high " and " low " social s ta t us groups ea c h 
include 55 s ubj e ct s . 

3Bsee Si e gal, S., Nonp a ram et ri c Sta ti siics for t he 
Behavior a l Sc i e nce s , mcGr a w- Hill, Ne w York, 19 5 6 , pp . l 04 - 10 . 
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TABLE 10 

-
INFORmATION CHANNEL USE : THE CHI-SQUARE TESTS 

There are no p rap art i anal di f f e rene es .bet ween the 
distributions of information channels used by "low" 
social stat u s and "high" social status groups. 

There , are proportional differe nces between the 
distributions of information channels used by "low" 
social stat us and "h igh " socia l stat u s groups. 

mailed Pers on al 
Sub- Samp l e 

Radio 
& TV 

News­
paper Store . Communi-

Spatial 
Experience 

Low Social Status 5 5 

High Social Status 5 15 

significance level = 0 . 05 
criti ca l value of x2 = 9.488 

Catalogue cation 

1 1 2 

5 29 

degrees of freedom = 4 

x2 = 3 . 7 41 

Since 3 .7 41 < 9 . 488 acce~t H0 

34 

55 

10.2 Sub- Sample mass media Persona l _ Spatia l 
Experience Communication 

Low Social Status ll 1 2 34 

High Social Status 25 29 55 

significance level = 
criti cal value of x-2 

0 . 05 degrees of freedom = 2 
= 5 . 99 1 

x 2 = 1.279 

Since 1. 279 < 5 .991 accept Ho 
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"there are no proportional differences between 

the distributionsof information channels used by 'low ' 

social status and 'high' social status groups . " The 

alternativ e hypothesis (Hl) is: "there are proportional 

differences between thedistributions of information channels 
. 

used by r ' low' social status and 'high' social status groups." 

T h e c h i- s q u a r e t e s t i s p e r f o rm e d · t;J p on : 

(i) the five class frequency distribution (see 

Table 10 . 1) ; 

(ii) the ·three class frequency distribution in 

which the first three classes of (i) are 

aggregated to comprise a "mass media" class 

(see Table 10 . 2) . 

In each te st , the x2 ·val ues do not exceed their 

critical values at t he 0 . 05 significance lev e l and the 

stated null hypothesis cannot be rejected. Therefore, the 

main hypoth es is is not supported . 

It is possible that this findi ng may be attributable 

to measurement er r or related to the collection of the data . 39 

However, assuming that the data are valid, it appears that 

there is a similar proportional use- frequency of th e 

information channel types by " high" and "low" status 

39 For a discus s ion of the di ff i cu lties encountered 
in collecting dat a pertaining to information channel use , and 
of how the probl em is handled, see pp . 46- 504 
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consumers. Although it has been found that individuals 

of a higher social status do enjoy greater scales of 

interaction, 40 this tendency does not appear to influence 

the selection of the types of channels through which they 

receive information relating to spatial phenomenao 

4.6ol Summary 

The results of the two-sample chi-square test 

do not support the hypothesis. The results suggest a s~milar 

proportional use-frequency of t he information channel 

types by "high" and "low" social status consumers. Spatial 

experience (i.e., direct contacts) is clearly the most 

frequently employed type of inf ormation channel by all 

consumers in the building up of their spatial imagery 

fields. Of the set of indirect contacts, use of personal 

communication exceeds that of the mass media. 

40see Losch, A. (1938), op.cit., !Ylarble, D.F. 
(1958), op.cit., and Rushton, C. (1966), op.cit. 



CHAPTER V 

summARY AND DIRECTIONS FOR FUTURE RELATED RESEARCH 

The purpose of the thesis is to investigate the 

properties of consumer spatial imagery fields. Specifically, 

the objectives are to indicate whether the spatial 

properties of the fields are related to length of residence; 

to indicate whether the spatial properties of the fields are 

rela ted to social status ; and to indicate whether there is a 

relationship between the social status of consumers and the 

us e-fr equency of information channels which are used to 

build up the fields. Although the selected set of elements 

comprising the spatial imagery fields are grocery stores, 

any set of discrete elements might be similarly investigat e d. 

A statement of the problem, and of how it relates 

to the interdisciplinary research fie l d of "environmental 

percep tion", is presented in Chapter I . Chapter II offers 

a review of the li terature which investigates man's 

cognitive images of the spatial distr i bution of environ­

mental phenomena. In the same chapter, the relationship 

of the study to this body of literature is articulated. The 

hypotheses and data sources of t h e study are presented in 

Chapter III. The results of the test of each hypothesis 

109 
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are described and evaluated in Chapter IV. The findings 

pertaining to each of the hypotheses are separately 

presented within appropriate sections of Chapter IV. The 

aim of this chapter is to provide an overview of these 

findings and their implications. In t he ligh t of this 

discussion, suggestions are offered for future related 

research. To provide a background for these discussions, 

how ever, a summary of the research design is first 

presented . 

5ol The Research Design 

The underlying philosophy of this study is that 

groups of individuals develop their cognitive images of 

environment al elements in accordance with . certain general 

principlesa This philosophy does not deny the palp~ble impact 

upon cognitive image formation of such personality 

characteristics as motivation, drive, a~d emotion which are 

unique to each individual. Instead, it assumes that despite 

the importance of this complexity of individualistic 

variables, it is possible to isolate dir ectly measurable 

elements, shared by groups, which influence the nature of 

the spatial imagery field ·of the individual. Specifically, 

length of residence and social status are posited to be 

such elementsa The incorporation of the variables within 

testable propositions is readily accomplished. The ratio 
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scale data pertaining to length of residence are directly 

collected, while data relating to the measurement of 

social status are p resented in simple ordinal · scales (viz., the 

set of socio- economic attributes), and a weighted composite 

of ordinal scales (viz . , the Hollingshead Three Factor 

Index of Social Position) . Three spatial properties of 

a spatial imagery fie l d are measured : (i) number of 

reported points; (ii) mean distance; and (iii) distance-

decay . Number of reported points and mean distance are 

each ratio scale measures of the "size " of a spatia l 

imagery field . Distance- decay is measured using nominal 

scale data . 

The hypotheses are formulated and presented in 

accordance with the specific objectives of the thesis . Th e 

hypotheses concerning length of residence and social status 

1 . 
are each analyzed by parametric tests, whlle the hypothesis 

concerning the information channels is analyzed by using a 

non- parametric test . 2 The tests of the hypotheses are 

organized in four parts according to the properties of a 

spatial imagery field which are analyzed (i . e . , number of 

r eported points, mean distance, distance- decay,and the 

information channels). The followi ng overview of the results 

li.e . , stepwise multiple regression procedures and 
the z - test for differences between two proportions. 

2 i .e . , the two-sample chi-square test . 
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of the tests and their implications, however, is presented 

within the context of the specific objectives of the study. 

5.2 The Finding s and their Implications 

5.2.1 Length of Resi dence 

The r e lationship between the length of residence 

of consumers and the spatial properties of their spatial 

imagery fields is investigated through the test of three 

hypotheses. Hypotheses (I) and (II) concern the "size s " of 

the spatial imagery fields: 

(I) ther e is a positiv e relationship between 
number of reported points and length of 
residence in Hamilton; 

(II) th e re is a positive relationship between 
mean distanc e and length of residence in 
Hamilton. 

The results of the tests of the hypotheses offer 

evidence of a positive relationship between the sizes of 

consumer spatial imagery fields and length of residen ce in 

Hamilton. The relationship is consistent with the 

proposition that environmental learning occurs among 

consumers. The urban environmental information held by 

newcomers to the city is spatially constrained. Store 

locations near the residence are learned first, then those 

at increasing distances. The distance bias decreases 

through time as the individual learns of other store 
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locations from the various direct and indirect sources of 

information. Consequently, a "high" length of residence 

consumer is more likely to be exposed to a greater number 

of store locations than a "low" length of residence 

consumer. Furthermore, the probability of a "high" 

length of residence consum e r directly encountering a 

given store location within the urban system is less 

likely to be constrained by the distance of the store from 

the place of residence. Therefore, those individuals 

who have resided within the city for a sufficient length 

of time to have gathered large amounts of environmental 

information, will have the larger spatia l imagery fields. 

Hypothesis (III) is concerned with the distance-

decay of the reported points within a spatial imag er y 

field: 

(III) the distance-decay of reported points is 
greater for a "low" l ength of residence 
.c on sum e r t h a n f o r a " h i g h " 1 e n g t h o f 
residence consumer. 

The results of the test of the hypothesis are 

positive. They suggest that the distance-decay of reported 

store locations is greater for a "low"· length of residence 

consumer than for a "h igh" length of residence consumer, as 

postulated. It is argued that although the spatial imagery 

fields of comparative newcomers will be confined to 

relativ ely few areas, particularly about the place of 
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residence, the effect of the consumer learning process 

should result in an increasingly dispersed distribution 

of reported store locations. The results suggest that 

spatial imagery fields do become dispers e d t hrough t ime 

in terms of distance from the residence. 

However, it is noted that the distance-decay 

effect is not continuous, especially in those districts 

of the city most di s tant from the study area. The 

explanation of this tendency may be related to the nature 

of the spatial distribution of grocery stores within 

Hamilton. Since groceries are convenience goods, the 

spatial distribution of grocery stores within Hamilton 

is relatively uniform. However, the supermarkets and 

discount operations, which attract a major portion of 

grocery purchases (and are the most frequently reported 

stores), are often located in planned suburban shopping 

centres and plazas. A number of sucb states are 

located above the brow of Hamilton Escarpment at airline 

distances frequently exceeding three miles from the study 

area (see Figures 11-14). These stores are often 

located within shopping centres which offer a wide range 

of convenience and comparison goods. · It is likely that 

these centres are frequently visited for multiple shopping 

purposes. Consequently, consumers readily develop cognitive 

images of stores within the centres, particularly of those 
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which are overtly patronized. There are no such shopping 

centres within, or immediate adjacent to, the study area. 

Thus, consumers within the area who wish to enjoy the 

advantages which these centres offer may frequently travel 

considerable distances. The nature of the spatial 

distribution of such shopping centres , therefore, may 

account for the relatively numerous reports of grocery 

stores which are located at considerable distances from 

the study area •. 

5.2.2 Social S t atus 

The relationship between the social status of 

consumers and the spatial properties of their spatial 

imagery fields is investigated through the test of three 

hypotheses. Hypothes e s (IV) and (V) concern the sizes of 

the spatial fields: 

(IV) there is a positive rela t ionship between 
number of reported points and social 
status; 

(V) there is a positiye relationship between 
mean distance and social status . 

The results of the tests of the hypotheses indicate 

that the sizes of consumer spatial imagery fields are 

positively related to the social status of consumers. It 

is suggested that the relationship is indicative of the 

variation in the level of spatial interaction among "high" 
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and "low" social status consumers . Higher status consumers 

travel greater distances and visit a wider range of shopping 

centres when purchasing convenience goods . Consequently, 

they are more l ikely to be exposed to a gre a ter number of 

store locations than l ower status consumers . Furthermore, 

the probability of a higher status consumer directly 

encountering a given store location within the city is 

less likely to be constrained by distance from the place 

of residence . These propositions are consistent with the 

results of the analysis . 

It is noted that occupation level and education 

level are found to be the better indicators among the set 

of socio- economic attributes . The levels of "explanation" 

provided by residen~e type, car ownership, and income lev e l 

are relative l y sm a ll . It is suggested that the low 

"explanatory " power of these variables is, in part, 

attributable to the considerable intercorrelation among 

the socio-economic attributes . Some social status 

c har a cteristics may, however, be correlates of the mental 

ability of an individual to store and recal l information 

relating to environmental stimuli . In the context of the 

r esearch problem, occupa~ion level and education level 

appear to be stronger indicators of this ability thah the 

other attributes. 

Hypothesis (VI) is concerned with the dista nce- decay 
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of the reported points within a spatial imagery field: 

(VI) the distance-decay of reported points is 
greater for a nlow" soc i al status consumer 
than for a "high" socia l status consumer. 

The results of the test of the hypothesis are 

positive. They indicate that the distance-decay of 

reported store locations is greater for "low" social status 

consumers than for "high" social status consumers, as 

postulated. This relationship is also attributed to the 

variation in the level of spatial interaction among 

consumers defined according to their social statu~. It is 

proposed that the relatively high distance-decay levels 

of .the "low" social status consumers is indicative of th e ir 

smaller scales of spatial interaction . The spatial behaviour 

of these consumers is largely tied to the place of 

residence. Consequently, they are exposed to relatively 

few store locations at considerable distances from the 

residence. Hence the enhanced distance-decay effect 

disclosed by the resultso 

5.2.3. The Information Channels 

One hypothesis is tested: 

(VII) there is a relationship between the social 
status of consumers and the use-frequ e ncy 
of the types of information channels which 
are used to build up their spatial imagery 
fields . 
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The finding s do not support the hypothesis. Although 

high er status co nsum e rs enjoy greater levels of social 

part icipatio n, their use-frequency of each type of information 

channel does not appear to diff e r proportionately from 

that of lower status consumers. The findings indicate 

t hat spatial experience (ioe., direct contacts) is the 

most frequently employed type of information channel by 

all consumers. Of the indirect co nt acts emp lo yed to build 

up spatilll imagery fi e l ds, use of personal communication 

exceeds that of the mass media . 

An exp l anation of these fin d ings may be attempted 

with reference to a recent study in Hamilton. 3 This 

research empir ically reveals that very low status individuals 

have smaller lev e l s of interaction than oth ers , regardless 

of whether that interactio n is composed of direct or 

4 
indirect contacts . Thus, for individuals of the lowest social 

statu~, there are proportihn~tely similar declines in such int e r ­

action ·levels (compared with the levels of oth e~ individuals) as 

frequency of visits to friends and relatives, expos ur e to 

the mass media, and participa ~io n i n organized societies . 

In the con t ext of the research problem, there is a similar 

3The Hamil ton Study of Poverty , Volume 2 of a 
Brief Report to the Special Senate Committee on Poverty, 
The So ci al Planning and Research Council of Hamilton and 
District, Hamilton , Ontario, 1970 . 

4rbid ., pp.5.7-5.22. 
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types of information channels for "low" status consumers 
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when compared with " high " stat us consumers. All consumers, then, 

regardl ess of their s ocial status, utilize similar proportions 

of the information channel types . 

In summary, the thesis ide ntifies consumer spatial 

imag e ry fields and inv esti gat es how the properties of these 

fields are related to ce rt ain consumer cha racteristics. 

Specifically, the findings s uggest that l ength of residence 

and social stat us are indicators of the spatial properties of 

the imag ery fields . These conclusions are co nsiste nt with 

Horton and Reynolds' contention that leng th of r esidence and 

social status are eac h salie nt inputs to the formation of 

cog nitive images of urban spatial structures (see pp . 27 - 28 

and p . 32) .
5 

The proposition that social sta t us is related 

to the us e- frequency of the types of information channels 

which consumers emp lo y to build up thei r spatia l imagery 

fields, however, is not s ub stantiated . 

5.3 Directions for Future Re l ated Research 

The specific fut ur e research directions which are 

suggested in the light of the findings of the study are 

pr esented b e low. This discussion is followed by a brief 

statement of the more general implications of t he study for 

5Horton, F.E. and Reyn olds, D.L. (1969)~ op . cit ., 
p.73; and Horton , F.E. and Reyno ld s , D.L . (1971;, op . cit ., 
Po 41. 
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future contributions of the geographer to the field of 

environment a l perception. 

The findings conce rn ing length of residence suggest 

that this variab l e is a fund amental indicator of the spat ial 

properties of a cons umer spatial imagery field. A palpable 

qu estion arising from these conclusions is " what are the 

specific processes which und er lie this r ela tionship and how 

do they operate? '' A positive step toward providing an answ e r 

is tak en by Col l edge ( 1967 and 1969)6 in his adaptation of a 

nu mber of models from mathematical learning theories for 

appl ication to geographical problems. Th e ultimat@ concern of 

such reformulation of derivative co ncept s fr om psychology is 

to predict the overt spa tial and temporal manifestations of 

th e consumer decision- making process . However, cognitive 

proc esses are explicitly conceptualized within the main body 

of cognitive l earning theory . 7 A cogoitive learning theory is, 

in effect , a co nceptual system within which the precise 

characteri stics of the proces ses which underlie the relation-

ship between length of residence and the properties of co nsumer 

spatial imag e ry fi e ld s (and, ultimat e ly, overt consum er choice) 

may be formalized. Although mu ch of Coll e dg e ' s adaptation ha s 

admi ttedly been concentrated on the more mechanistic 

6Golledge, R. G., " Concept ual izi ng the IYlarket Decisio n 
Proc ess ," Journal of Reqional Science , 7 (1967) , pp.239 - 58 ; 
and "T he Geographical Relevance of Some Learning !Ylodels ," 
in Cox, K. R. a nd Colledge, R. G. (e ds . ) , op . cit ., pp .lOl-45 . 

7 
See, for exa mpl e , Tolman, E. C. (1932), op . cit. , 

and Lewin, K. (1951), op . cit . 



stimulus-response learning theorieswhich do not explicitly 

conc e ptua l ize cognitive processes , there is e videnc e that 

geographer s ar e attempting to apply cognitive learn i ng 

8 theori e s to s patial problems . At the present early state of 

conceptualization, i t is impossib l e to determine which t yp e 

of l earning mode l is pref e rabl e to another in eith e r (a) 

e l ucidating how the cognitiv e i mag e de velops throu g h t im e ; 

or (b) predi c ting ov e r t spatial c hoic e patt e rn s . Su c h 

problems cannot be satisfac torily clarified until th e 

l earning mod e ls are subje c ted to adequate empirical t e~t in g . 

The a uthor, therefor e , believ e s t hat the spatial adaptati on 

a nd empirical tes t ing of learning mod e ls i s an ess ential 

f utur e research d i r ec tion toward an under s tanding of t he 

precise na t ure of th e ps yc holo g ical pro c es ses which und er l ie · 

the dev e lopment of spatial imager y fi e lds ~hrough time. 

The finding s concerni n g social status disclose that 

this variable is r e lated to th e spatia l pr operties of a 

c onsum e r spatia l imagery fieldo It wa s previously posited 

(see pp . 38- 39) that th i s r elationship is bas e d on the 

variation of the lev e ls of spatial interaction of consumer s 

according to th e ir social s t atus . Since higher status 

c onsumers ex hibit more comple x sp a tial behaviour pat te rns, 

8 For exampl e , see Hud so n, R. , 2e r so na l Const r uct 
Th e ory, Lea rning Th eo r ies a nd Con s ume r Be havio ur, Semin ar 
Paper Se r ies A, No . 21, Dep ar tment o f Geog r ap hy , Unive r s it y 
of Bri st ol, Bri s t ol, No ve mb e r 1970; .and Do wn s , R. m . . a nd 
Horsfall, R. , met hodo l ogical Approaches to Ur ba n Cogn i tio n, 
Paper pr e s e nt e d at t he Six ty - Se ve n t h meeti ng of the As s oci a t ion 
of Am e rican Ge og r ap he r s , Bos t on, ma ss a c hu setts , Ap ril, 197 1, 
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it follows that they are more likely to be exposed to a 

greater portion of the environmental milieu as compared 

to lower status consumers. They should, therefore, have 

the larger spatial imagery fields. However, the spatial 

information held by an individual is not exclusively 

dependent upon his level of spatial interaction. The mental 

ability to store and recall information relating to 

environmental stimuli is also necessary. The author 

envisages the capacity to develop cognitive images of · 

environmental elements to be contingent upon this 

essentially intellectual ability which is, in turn, related 

to a complexity of personality factors, e.g., motivation, 

drive, etc. The absence of such an ability would preclude 

the development of large spatial imagery "fields, regardless 

of the level of spatial interaction of the individual. On 

the basis of the findings, it is suggested that such 

socio-economic attributes as occupation and education 

levels may, in fact, be indicators or correlates of an 

individual's mental ability to store and recall environ­

mental information. Further investigation is required to 

substantiate this claim and to clarify the role of 

intellectual variables in mediating the relationship 

between the spatial properties of spatial imagery fields and 

social statuso 



123 

The findings concerning the types of information 

channels emphasize the important role of the overt spatial 

behaviour (i.e., spatial experience) of the consumer in 

the building of his spatial imagery f i eld . The findings of 

9 Adam s suggest that such behaviour is largely confined 

to a consumer's "fam i liari ty sector ". Recent research 

suggests that the indirect ·contact channel of personal 

communication is likewise spatially biased . Specifically, 

a considerable portion of the social co ntac ts of an 

individual will take place within his residential 

neighbourhood while his more formal contacts will be made 

at his place of employment. 1° Further research is requir ed 

to examine the extent to which the spatial biases of 

information channels used by a consumer results in 

corresponding spatial biases of the spatial imagery 

fields. 

In this study, a free verbal response format is 

us ed to e li cit the information which comprises a spatial 

imagery field. There is a need , however, for the refinement 

of t~is and other response formats 11 which are used to 

9 Adams, J.S. (1969), op. cit . 

10see Wheeler , J.D. and Stutz, F., "Spatial Dimensions 
of Urban Social Travel ," Annal s of the Association of 
American Geographers, 61 (1971), pp.37l-86, for a s ummary of 
this r esearch . 

11 
Other examples of pertinent response formats are 

briefly discussed on pp . 30 - 31. 
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identify the environmental information that is retained 

in the minds of subjects , and which cannot be directly 

encountered. Throughout the study, the data obtained by 

the free verbal response format are analytically handl ed 

by: an image frequency measure (i.e., number of reported 

points); and uni-dimensional spatial measures (i.e., mean 

distance and distance-d ecay) . The Hypotheses do not 

necessitat e the me asur e me nt of a second spatial dimension 

(i.e., direction). The selection of an appropriate geometric 

model, however, is an essential preliminary in research 

concerned with th e two-dimensional spatial structures of 

cognitiv e imag es . 1 2 A furth e r problem is concerned with 

the many non-spatial attributes of cognitive imag es of the 

environment.~ 3 Rigorous handling of these.attributes doe s 

ind eed pose a formidable challenge but researchers are 

alr eady exploring the potential application of multi-

dimensional scaling procedures to the measurement of 

12For a discussion of this problem, see Downs , R. m., 
Approa ches to, and Problems in,the measurement of 
Geographic Space Pe r ce ption , Se minar Se rie s A, No . 9, 
Department of Geography, Univ ersity of Bristol, Bristol, 
1967. 

13 . -E xampl e s of r esearch concerned wlth the measurement 
of .such attributes include mitche ll, B., "Behavioral 
Aspects of Water management : A Paradigm and a Case Stu dy," 
Environm ent a nd Behavior , 3 (1971), pp.l35-54; and Dow ns,R. m., 
(l970A), op.cit . 
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cognitive images. 14 It is, therefore, evident that the 

resolution of these measurement problems relating to the 

analy sis of pertinent data must precede the development of 

rigorous theory r e lating to the spatial and non-spatial 

charact erist ics of man ' s environmental information. 

Further res ea rch must clearly be directed toward 

the deve lopment of measurement instruments for the 

identification and analysis of cognitive images before 

the latter can be profitably incorporated as explanatory 

variables within models of over t consumer behaviou~ . The 

application of the cognitive image concept tow ard the 

prediction of human b~haviour is, however, the ultima te 

objectiv e of most scholars of environmental perception . 

This approach pe rmi ts man to become a significant intervening 

variable (i.e ., a "whi te box") instead of a constant 

(i.e., a "black box") in the study of the en vironment-

behaviour r e lationship. In the context of the study of 

consumer spatial behaviour, the limiting a ss umptions 

concerning the nature of man (e.g., the economic man 

concept of classical central piace theory) may be replaced 

with ones which provide a more accurate expression of his 

variou s capabiliti es and s hortcom ings . As previou s ly 

l4Relevan t discussion is pr ese nted in Downs, R.m • . 
(1967), op.cit., and Do wns, R. m. (19708), . op .. cit. 
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suggested, (see pp . l20-21) this task may be attempted within 

a learning framework which explicitly conceptualizes the 

cognitive images of consumers. The findings of this study, 

and of others which have explicitly investigated aspects 

o f consumer cognitive images, 15 are of direct relevance 

to s u ch a consumer lea r ning framework. 

Problems of cognitive image measurement, arid of the 

a pplication of the image concept to the explanation and 

prediction of overt cons umer behaviour in space., are of 

concern to geographers a nd researchers from related social 

science disciplines . Their solution wi ll be dependent 

u pon a considerable level of interdisciplinary liaison, 

particularly between geographers and psychologists . The 

major task of the geographer will be that of reformulating 

psychological concepts in a spatia l context . It is hoped 

that the research reported here represents a positive 

contribution toward this objective . 

1 5F o r exam p 1 e , s e e 0 own s , R . lYl . ( 19 7 0 A ) , o p • c i t. 
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APPENDIX I 

ZERO~ ORDER CORRELATION mATRIX FOR THE ENTIRE SAmPLE 

Xo 

1.000 

xl x2 x3 x4 Xs x6 x7 

0.488** 0.685** Oo559** 0.303** 0.115 0.517-'k* 0.292** 

l. 000 0.460** 0.459** 0.192** 0.082 Oo436*"-c 0.222**' 

l. 000 0.205** Oo023 -0.031 0.179-l<-* 0.217** 

l. 000 0.451 0.189 0.663 0 .31 3** 

1.000 0.412 0.52l·lH- 0.318** 

l. DOD 0.277 0 .194 

l. DOD 0.304** 

l. 000 

Number of subjects = 406 

Xo = Logarithm of Number of Reported Points 
xl = mean Distance 
x2 -- Log arithm of Length of Residence 
x3 = Ind ex of Social Position 
x4 = Residence Type 
Xs = Car Ownership 
x6 = Occupation Leve l 
x7 = Income Level 
Xg = Education Level 

* = Significant at the 0.05 level 
** = Significant at the 0.01 leve·l 

N b • , S inc e X 3 a lr· e ad)' inc 1 u des X 4 , X 6 , and X 8 , 
the significanc e levels are not calculated 
for correlation s between X3 and each of 
these variables. Significance levels are 
not calculated also for correlations 
inc 1 u ding X 5, w h :L c h is b in a r y varia b le • 
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x8 

0 o 28 5-J<--t-C 

o. 217*·Y.· 

0.003 

0.500 

0.40 8-l<·-1.· 

0. 234 

0, Li24 ·Y·"t.· 

0 . 29:5** 

l. DOC 



APPENDIX 2 

CHARACTERISTICS OF THE mALE/ FE mALE INCOmES 

OF: (i) CENSUS TRACT 27; (ii) CIT Y of HAmiLTON 

(i) mEAN INCOmES OF TRACT 27 

male 

Female 

l1 
$3,857 

$1,885 

(ii) CITY OF HAmiLTON INCOmES 
(Tract means and Sta ndard Deviatio ns) 

male 

Female 

)1 

$3 ,999 

$2,081 

0 

$742.24 

$302 .46 

Source: Calculations based on data from Dominion Bureau of 
Statistics, 1961 Ce ns us of Canada , Population and 
Housing by Census Tracts , Volume 95- 523 Hamilton, 
Ott awa , Ontario, 1961. 
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MCMASTER UNIVERSITY 
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HAMILTON, ONTARIO, CANADA 

DEPARTMENT OF GEOGRAPHY 

May 1st, 1969. 

Dear Sir or Madam: 

I am writing to ask for your help and participation in 
a research programme which is currently being undertaken within t h e 
Department of Geograp hy at Mct-l.aster Uni versity. The enclosed questi on­
naire will take approximately 10 minutes to complete and your coopera­
tion in arranging for the answering of the questions will be greatly 
valued. 

Briefly, the research involves an attempt to identify 
variations of consume r knowledge of grocery store locations withi n 
Hamilton. The crucial question relating to this is "Number 6" and 
accurate answers to this would be gre atly appreciated. 

The questionnaire should be comp l e ted b y ONE MEMBER of 
the household ONLY (i.e., THE ADULT HOUSEHOLD MEMBER WHO IS NORMALLY 
RESPONSIBLE FOR PURCHASING ALL OR MOST OF THE GROCERIES USED BY THE 
HOUSEHOLD) . I shall be calling to collect the comp leted questionnaire 
on between 6:00 p.m. and 9:00 p.m. 

Please note that none of the information which you 
supply will pass beyond the Department of Geography. If you wish to 
check on the val idity of the survey, please contact the Department 
at 522-4971, Ext. 278. 

GCS/rt 

Thanking you in advance for your kind cooperation. 

Yours very truly, 

Geoffrey C. Smith, 
Department of Geography. 
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FIELD SURVEY QUESTIONNAIRE 

NOTE: The follmvi ng ques tions should be completed by t he ADULT 
HOUSEHOL D HEMBER HHO IS RESPONSIBLE FOR PURCHASING ALL OR 
MOST OF THE GROCERI ES USED BY TH£ HOUSEHOLD. Ple ase che ck 
the appropri ate boxes unless instructed oth;;n1ise. 

SECTION A 

Are you the head of the hous ehold? [] Yes D No 

If "YES" go di rectly to Question 3. If "NO" go to Ques tion 2. 

2. What is your re l ations hip to the head of the household ? 

WIFE SON DAUGHTER 
OTHER 
RELATIVE 

NON 
RELAT I VE 

~----------~--------__j--------~ 
3. Indicat e t he age and s ex of all pe r sons living in t he hous ehold. 

(N.B., Persons 18 years or over are adults.) 

YOUR- ADULTS CHILDREN 
AGE SELF Y.tALES FEM.'li.ES AGE MALES FEHALES 

II -- f--
18-30 il I II 0-4 I ! : 
31-45 !i II 5-9 I I 

46-60 I' II 10-14 J, 
60+ i! li 15-17 I I -

4. State your place of birth, i.e., town, province, and country. 

5. How long have you lived (1) at your present address, (2) in the city of 
Hamilton? 

(1) PRESENT LOCATION (2) CITl OF Hh~ILTON 

J 
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6. State the present level of education of yourself and the head of the 
household (if you are not the head of the household): 

HIGH HIGH 
NO PRE- GRADE GRADE SCHOOL SCHOOL COLLEGE COLLEGE 
SCHOOLING GRADE 1 - 4 5-8 INCOMPLETE COMPLETE INCOMPLETE DEGREE 

7. State your occupation and that of the head of the household (if you are 
not the head of the household): 

Yourself 

Head of 
Household 

OCCUPATION 

1 
8. Indicate the p l ace of employment (i.e., street location) of yourself and 

of the head of the household (if you are not the head of the household) : 

Yourself 

Head of 
household 

PLACE OF EMPLOYMENT 
(STREET LOCATION) 

9. In which of the following categories is the gross annual income of (1) 
yourself; (2) the head of the household (if you are not the head of t he 
household); and (3) the total household: 

Yourself 

Head of 
Household 

Total 
Household 

EARNINGS 
UNDER 
2,000 

2,000-
2,999 

3,000-
3,999 

4,000-
4_,999 

5,000-
5,999 

6,000-
6_l_999 

10,000-
12_l_499 12 , 500+ 

--~~----~-------+- ----~------4---~--;-------~------~~----;--------



10. How many automobiles are owned by members of the household? 

11. Does the household have the following? 

YES 

NO 

RADIO T.V. 

12. Does the household subscribe to the "Hamilton Spectator?" 

Yes 0 
No D 

133 
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SECTION B 

In the table below, ALL RESPONDENTS must complete columns 1-3. In these 
list all of the grocery stores in Hamilton which you remember clearly, 
stating in column 1 the NAME OF THE STREET where each store is located. 
In columns 2 and 3 state, if possible, the STOP~ NAME and NEAREST CROSS­
STREET RESPECTIVELY. Column 4 must be completed ONLY by RESPONDENTS WHO 
HAVE LIVED IN HAMILTON FOR LESS THAN FOUR YEARS. In it indicate how you 
learned about each store included in the table. Possible sources of 
knowledge are l isted at the side of the table. 

1. I 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

_. (.1) STREET 
NAME 

(2) STORE 
NAME 

i 

I 

(3) NEAREST (4) SOURCE OF 
CROSS-STREET K.KOWLEDGE 

. 

(Continue on a separate sheet if necessary) 

POSSIBLE SOURCES 
OF KNOWLEDGE 

(In Column 4 
state the 
appropriate 
number) 

1. T.V. or RADIO 

2. RELATIVES and 
FRIENDS 

3. NEWSPAPER 

4. MAILED STORE 
CATALOGUE 

5. TRAVELLING 
AROUND HAMILTON 

6. UNABLE TO 
REMEMBER 
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MCMASTER UNIVERSITY 
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HAMILTON, ONTARIO, CANADA 

DEPARTMENT OF GEOGRAPHY 

July 1969. 

Dear Sir or Madam: 

I am writing to ask for your help and participation in 
a research programme which is being undertaken within the Depar tment 
of Geography at McMaster University. Briefly, the research involves 
an attempt to find out how much people know about the location of 
grocery stores in Hamilton. 

The enclosed questionnaire should be completed by ONE 
MEMBER of the household ONLY (i.e., the ADULT HOUSEHOLD MEMBER WHO IS 
NORMALLY RESPONSIBLE FOR PURCHASING ALL OR MOST OF THE GROCERIES USED 
BY THE HOUSEHOLD) and will take approximately 5 minutes to answer. Its . 
purpose is to note down such information as the size of your household 
and the occupation of the head of the household. Interviewers will be 
calling to collect the questionnaire on and will be 
asking a series of short questions of the household member who has 
completed it about his/her knowledge of Hamilton grocery store locations. 

Please note that none of the information which you supply 
will pass beyond the Department of Geography. If you wish to check on 
the validity of the survey, please contact the Department of Geography 
at 522-4971 Ext. 278. Copies of a brief outline of the results will be 
forwarded to all respondents. 

GCS/rt 

Thanking you in advance for your kind cooperation. 

Yours very truly, 

Geoffrey c. Smith, 
Department of Geography. 
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FIELD SURVEY QUESTIONNAIRE 

SECTION A 

NOTE: The following questions should be completed by the ADULT 
HOUSEHOLD MEMBER WHO IS RESPONSIBLE FOR PURCHASING ALL 
OR MOST OF THE GROCERIES USED BY THE HOUSEHOLD. Please 
check the appropriate boxes unless instructed otherwise. 

1. State your· age and sex : 

AGE MALE FEMALE 

18-30 

31-45 

46-60 

60+ 

2. Indicate the age and sex of ALL OTHER persons living in the household 
(N.B., Persons 18 years or over are adults.): 

ADULTS CHILDREN 
AGE MALES FEMALES ' AGE MALES FEMALES !I 

18-30 0-4 'I 
31-45 5-9 I 
46-60 10-14 

60+ 15-17 I 

3. State your place of birth (i.e., town, province, and country): 

TOWN PROVINCE COUNTRY 

4. How long have you lived: (1) AT YOUR PRESENT ADDRESS, (2) IN THE CITY 
OF HAMILTON? 

(1) PRESENT 
ADDRESS 

(2) CITY OF 
HAMILTON 
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5. State the present level of education of YOURSELF and the HEAD OF THE 
HOUS1HOLD (if you are not the head of the household): 

NO 
SCHOOLING 

HIGH HIGH COLLEGE 
PRE- GRADE GRADE SCHOOL SCHOOL NON- DEGREE 

GRADE 1 - 4 5 - 8 INCOMPLETE COMPLETE DEGREE COMPLETE 

;~;;:~!:Jl----~==1 =I =I 1==1 =I =I ==I 
(N.B.: "COLLEGE NON-DEGREE" box should include degree 

courses at present incomplete.) 

6. State YOUR occupation and that of the HEAD OF THE HOUSEHOLD (if you are 
not eh head of the household): 

OCCUPATION 
Yourself l 
Head of ~~---------------~----------------------~ 
Householdj 

~------------------------------------~ 

7. (A) Indicate the place of employment (i.e., street location) of YOURSELF 
and the HEAD OF THE HOUSEHOLD (If you are not the head of the 
household). 

(B) State also the usual means of transport to the place(s) of employment. 

Yourself 

Head of 
Household 

(A) PLACE OF EMPLOYMENT 
(Street Location) 

I 

(B) MEANS OF 
TRANSPORT 

8. In which of the following categories is the total gross annual income 
of the HEAD OF THE HOUSEHOLD and the TOTAL HOUSEHOLD? 

HEAD OF 
HOUSEHOLD 
TOTAL 
HOUSEHOLD 

EARNINGS 
UNDER 
$2,000 

$2,000- $3,000- $4,000- $5,000- -$6,000- $7~000- $10,000-
$2,999 $3,999 $4,999 $5,999 $6_.1_999 $9_.1_999 $12,499 

9. How many automobi~es are owned by members of the household? 

$12,500+ 

I 



STORES 

ACTUALLY 

VISITED 

EAST END 
(including 
North End 
Renewal 
Area) 

DOWNTOWN 

WEST 
HAMILTON 
(West of 
Downtown) 

MOUNTAIN 

OTHER 

1. STREET 
NAME 

SECTION B 

FIELD TABLE 

2. STORE- 3. NEAREST 4. SOURCE 
NAME CROSS OF 

STREET KNm.JLEDGE 

. 

I 
t 
' 

.;_ 
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POSSIBLE 
SOURCES OF 
KNOWLEDGE 

. I 

(In colunm 4 
state appropria t 
number). 

1. TV or RADIO 

2. RELATIVES 
and FRIENDS 

3. NEWSPAPER 

4. MAILED 
STORE 
CATALOGUE 

5. TRAVELING 
AROUND 
HAMILTON 

6. OTHER 
(State) 

7. UNABLE TO 
REMEMBER 
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5.1 SKEWNESS AND KURTOSIS VALUES OF THE VARIABLES 
FOR 1-HE ENTIRE SAm PLE 

5KEWNE55 KURT05I5 

Number of Reported Points (Xo) 0 .6 25** l. 356** 

mean Distance (Xl) -0.15 2 0.688 

Length of Res idenc e (X 2) 0.702** 2 . 690** 

Social Status (X 3)+ -0. 18 2 0 .968** 

Residence Type (X4) 0.096 0 . 400 

Occupation Leve l (X6) 0.582 0 . 627 

Income Lev e l ( X?) 0.303 CJ . 5S7 

Education Le vel (X8) 0.184 2. 233** 

* = Significant at the 0.05 lev e l 

** = Significant at the 0 . 01 level 

+ Social Stat us is the Index of So cial 
Position 
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5.2 SKEWNESS AND KURTOSIS VALUES OF TRANSFORMED VARIABLES 
FOR THE ENTI RE SAMPLE 

SKEWNESS KURTOSIS TRANSFORMATION 

Number of Reported Points (Xo) -0.346 0.764* logarithmic 

mean Distance (X 1) -0.152 0.688 untransformed 

Length of Residence (X 2) O.lll 0.590 logarithmic 

Social Status (X 3) 1. 033** 2.16 2** reciprocal 

Residence Type ( X4) 0.096 0.400 untransformed 

Occupation Level (X6) 0.582 0.627 untransformed 

Inc01:ne Level (X?) 0.303 0.557 untransform e d 

Education Level (X8) -0.844** 4.764** logarithmic 

* = Significant at the 0 .05 level 

** = Significant at the 0.01 level 
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5. 3 FINAL SKEWNESS AND KURTOSIS VALUES OF THE SELECTED 
TRANSFO RmED AND UNT RANSFORmED VARIABLES FOR THE 
E NT I R E SAmPLE 

SKEWNESS KURTOSIS TRA NSFO R~l AT I ON 

Number of Reported Points (Xo) - 0 . 346 0 . 764* l ogarithmic 

mean Distance (Xl) -0.15 2 0 . 688 untra nsformed 

Length of Residence (X2) 0 .111 0 . 590 logarithmic 

Social Status (X 3) - 0 .182 0 . 968** untransformed 

Residence Type (X4) 0 . 09 6 0 . 400 untransformed 

Occupation Leve l (X6) 0. 582 0 . 627 untransformed . 
Income Level (X?) 0 . 303 0 . 557 untransformed 

Education Lev e l (X8) o . 184 2 . 233** untransformed 

* = Sig n i f icant at the 0 . 05 lev e l 

** = Significant at the 0 . 01 level 
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6 . 1 ANALYSIS OF VARIANCE OF NUmBER OF REPORTED POINTS: 
THE TWO-WAY CLASSIFICATION mODEL AND HYPOTHESES 

(i) THE TWO - WAY CLASSIFICATION mODEL 

where: 

).L;J· = 11 + a · + 8 · + y · · 
.L l J lj 

11 .. = the mean number of reported points for the lJ 
(i , j)th population; 

11 = the mean number of reported points for the 
entire population; 

a i = the main effects of the length of residence 
pop u lation ( i) ; 

sj = the main effects of the social status popula-
tion ( j) ; 

Ylj = the interaction e ffect s of t he length of 
residence populati on (i) and the social 
status population (j) . 

(ii) THE HYPOTHE SES 

(a) mAIN EFFECTS OF LEN GTH OF RESIDENCE 

H 1: At least on e of the ai ' s is not equal to 
zero . 

(b) mAIN EFFECTS OF SOCIAL STATUS 

H 1 : At least one of the 8 j ' s is not equal to 
zero . 

Nb . , See Chakravarti, I . m. , et . al. (_1967), op . cit . , pp.344-45, 
for a ge neral discus~ion and presentation of the 
two- way c l assification model . 
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6_. 2 ANALYSI S- OF VARIANCE OF .NUmBER OF REPORTED POINTS : 

SAmPLE mEANS 

(a) Length of Residence Sam[2les 

X (number of reported points) 

s. 4 years 3 . 98 
5- 18 years 6 . 05 

19-35 years 8 . 03 
~36 y ears 9.07 

(b) Soci al Statu-s Sa'Tlples * 

26-64 
65 - 84 
85 - 100 

101- 128 

x (number of r epo rted points) 

10 . 40 
7 . 51 
5 . 88 
4 . 04 

* The samples are defined by point ratings on the Index 
of Social Position scale . 
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6~3 ANALYSIS OF VARIANCE OF NUMBER OF REPORTED POINTS : 

SKEWNESS AND . KURTOSIS v'ALL.fES OF THE .SA!Y1PLES 

Length of Residence Samples Skewness Kurtosis 

.:s 4 years -0.381 0.531 

5-18 years -0.119 0.438 

19-35 years 0.085 0.622 

-~36 years 0.462 0.522 

Social Status Samples * Skewness Kurtosis ----
26-6 4 points 0.463 0.522 

65-83 points 0.443 0.496 

84-100 points 0.210 0.232 

101-128 points 0.501 0.377 

* The samples are defined by point rating s on the Index of 
Social Position scale . 



14@ 

~~4 ANALYSIS OF VARI.ANCE OF NUMBER OF REPORT ED POINTS : 

BART LETT ' S TEST FOR THE EQUALITY OF THE 

SAMP LE VARIANCES* 

(i ) Test for Length of Residence Samples 

H
0 

i a2 = 0 2 = 0
2 = 0

2 
I 1 l ~ 

H1 : The variances are not all equal 

Significance level :· a= 0 . 05 

Critical region : 

Sample Variances 

<.. 4 years 2 
s, = 4 . 781 

5-18 years s2 = 4 . 968 1 

19- 35 years s2 = 5 . 210 
~ . 

~ 36 years s2 = 5. 902 .. 
b = 1. 468 

Si nce 2 
Xo . o5o (5 . 991) > 1. 468 accept Ho 

* aartlett 1 s test is described in Walpole R. E. , 
. Introduction to Statistics, ·MacMillan, New York, 
1968, pp . 299-300 . 



( i i) Test for Social Status Samt::l e s 

Ho 
.. a12 = a2 = ~2 = a2 . :a. ... 

Hl The variances are not all equal. 

Significance level : a= 0.05 

Critical region : B > 5. 991 (X~ ) 

Sample Variances * 

26-64 points: s? = 8.897 

65-83 
- points.: 2 

s ;\ = 5 . 214 

84-100 points: s2 
3 = 5·. 876 

101-128 points: s2= 
~ 

5.485 

- b = 3 . 324 

Since x2 (5.991) > 3.324 accept H
0 0.050 

149; 

* The samples are defined by point ratings on the 
Index of Social Position scale . 



lSIJ 

~.5 ANALYS IS OF VARIANCE OF NUMBER OF ~EPDRTED POINTS : 

TABLE OF RESULTS 

Source of 
Variation 

Length of 

Sum of 
squares 

Residence 1415 . 638 
(Unadjusted) 

Social Status 655 . 602 
(Adjusted) 

Interaction: 
Length of 103 . 923 
Resid e nce x 
Social Status 

Between Cells 
Total 2185 . 163 

Within Cells 
Total 2440 . 307 

TOTAL 4625.470 

Degrees of Sum of 
Fre edom Square s 

3 1206 . 721 

3 864 . 519 

9 103.923 

15 2185 . 163 

390 2440.307 

405 4625.470 

Source of 
Variation 

Length of 
Residence 
(Adjusted) 

Soc.ial Status 
(Unadju sted ) 

Interaction 

Between Cell s 
Total 

Within Cells 
Total 

Nb . , the adjustments of the sums of squares are in 
accordance with t he number of observations per cell. 
See Chakravarti, I.IYl . et . al.(l967), op . cit., 
pp. 350-51. 
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6~6 ANALYSIS OF VARIANCE OF NUmBER DF REPORTED POINTS: 

TRE VARIANCE- RATIO TESTS 

Source of 
Variation 

Length of Residence 
(adjusted) 

Social Status 
(adjusted) 

Interaction 
Length of Residence x 
Social Status 

Error 

Degrees of 
Freedom 

3 

3 

9 

390 

* = significant at the 0.05 level. 

mean Square 

402.240 

218.534 

11.547 

6.257 

F 

64.286* 

34.926* 

1. 845 
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