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I. Introduction 
Studies of residential preference have been im­
portant in geography for many years, partly 
reflecting the continued interest in the scaling of 
cognitive images per se (Downs & Stea 1973, 
Gould 1975, Gould & White 197Zl., Lynch 1960), 
and partly as a component for the verification of 
wider theory (Johnston 1971 and 1972, Keeble 
1976). Whether conceived at the urban, regional 
or national level, a common trait of many scal­
ing methods has been the employment of ranked 
data and its subsequent manipulation using 
some form of principal components or factor 
analysis. Aside from certain methodological 
problems associated with the employment of 
principal components analysis in such contexts 
(e.g. see Johnston 1972), the interpretation of 
ranked data generates further problems reflect­
ing the arbitrary imposition of an ordinal scale 
upon a judgemental process. The necessity to 
rank all choice alternatives ignores the fact that 
some respondents may be indifferent as to the 
alternatives through ignorance of the alterna­
tives or because of genuine 'ties' in preference. 

A related and more general point concerns the 
difficulties of implementing complicated ques­
tionnaire designs where the cognitive abilities of 
respondents are limited, e.g. as demonstrated by 
the studies of GOUld & White (1974) and Gould 
(1975), which required very young schoolchild­
ren to rank ninety-two British counties and sev­
enty Swedish A-level regions, respectively. Re­
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fined and intricate questionnaire design may 
also erode response rates, e.g. the high non-us­
able response rate experienced by Timmermans 
et al. (1982) in their recent application of the 
repertory grid methodology. Additionally, the 
cognitive abilities of most respondents cannot be 
expected to match those of the spatially articu­
late geography students used in some of the 
more demanding preference experiments (e.g. 
Louviere & Meyer 1976, Louviere & Henley 
1977, Louviere 1979). Moreover, although the 
developing armoury of functional measurement 
methods and information integration theory 
approaches offer a valuable and theoretically 
consistent opportunity to evaluate interval scale 
subjective preferences in controlled laboratory 
experiments, the time constraint inherent in the 
administration of most operational survey de­
signs demands a measurement method which is 
robust, reliable and easily administered. 

A more intuitive, straightforward and easily 
implemented method of measuring residential 
preferences might consequently attempt to in­
corporate distinct preference and indifference 
zones within the scaling process. To this end, the 
present study utilizes a paired comparison 
procedure which allows for ties in the paired 
choices. Analysis of the data then employs the 
Rao-Kupper (1967) modification of the basic 
Bradley-Terry (1952) model for paired compari­
sons. The modified Bradley-Terry model postu­
lates that the probabilities associated with the 
comparison of a choice alternative x with an 
alternative yare: 

(I) 
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P(Ay - A.~) = 

the probability of choosing 
alternative x in preference to 
alternative y 

= a preference parameter 
which indicates the worth of 
alternative x. 

In this model, ties are incorporated by assuming 
the existence of a threshold parameter 8 which 
reflects the respondent's inability to discriminate 
between two residential districts when a differ­
ence between the residential districts does in fact 
exist . 
. Estimation of the preference and indifference 

parameters in this model utilizes the weighted­
least-squares logit-model approach (Beaver 
1977) reviewed in Wrigley ~1980). For each 
choice pair (x,y) the following logits are defined: 

f~y.x 
L,~y = In (2)

1 - f.~y.x 

f~y.y 
Lyx = In 

I-fxy .y 

where f.~y ..~ is the observed proportion of re­
spondents who choose x when queried about the 
pair (x,y). The resulting linear model in terms of 
the logarithms of the preference parameters (rr J 
IS: 

EA (Lxy) = -ln8 + Inrrx -lnrry = t/J + {3xz - {3yz, 

(3) 

EA (Lyx) = - Ine -lnrrx + lnrry = t/J - {3xz + {3yz· 

The {3 and t/J parameters are produced directly 
from the weighted least-squares procedure, and 
the preference and indifference parameters (rrx 
and 8) are then recovered from these {3 and t/J 
parameters. For a full rationale, see Wrigley 
(1980). In this way, the scaling of residential 
preferences can be seen as part of the wider 
developments in categorical data analysis 
(Wrigley 1979,1981,1984) and as an illustration 
of the heightened awareness among quantitative 
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geographers and planners of the problems in­
volved in the analysis of qualitative spatial data 
(e.g. the recent international symposium upon 
this subject held in Amsterdam, March 1983; see 
Nijkamp et al. 1984). 

2. The preference survey 
The study reported here concerns the intra-ur­
ban residential preferences of children attending 
ten secondary schools in Southend-on-Sea, Eng­
land, using the modified Bradley-Terry paired 
comparison procedure described above. Prior to 
implementation of the main paired comparison 
sample design, it was first necessary to identify 
the choice set of residential districts. Provision 
was therefore made for a preliminary survey 
comprising two parts. 
a) Using a free response questionnaire circulat­

ed to eighty-three respondents of diffe:ent 
ages attending Southend High School for 
Boys (a grammar school with a wide-catch':' 
ment of pupils throughout Southend-on­
Sea), the names of the most widely recog­
nized districts within the Southend-on-Sea 
area were elicited. The mean number of dis­
tricts identified was approximately eight, but 
subsequent analysis ignored lesser districts 
which were erratically mentioned and! or lay 
outside the Southend-on-Sea administrative 
boundary. Chi-squared analysis subsequent­
ly showed the seven most widely recognized 
districts (see Figure 1) to be identified with 
equal frequency by all age groups of respond­
ents. The most frequently recognized 'land­
marks and routeways' were also identified 
using this survey. 

b) A sketch map was then prepared, depicting 
the most frequently mentioned landmarks 
and routeways identified in the first ques­
tionnaire. Using copies of this sketch map, 
twenty-eight sixth form geography students 
attending Southend High School for Boys 
were each asked to delimit as many of the 
seven most widely recognized districts as they 
felt able, and to locate on their copy of the 
sketch map the position of their home. It was 
assumed that this sample would have a fairly 
clear cognitive image of the town which could 
be efficiently translated into cartographic 
form. Drawing upon the methodology 
adopted by Lee (1976) the boundaries ofeach 
of the seven districts were superimposed up­
on master maps and the aggregate bo~ndar­
ies subjectively delimited as shown in Fig­
ure I. 
As the main focus of the study, some 2,800 
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children were each given a pai:-ed comparison 
questionnaire relating to these seven districts. 
Each child was asked to respond to the following 
broad stimulus. 

Imagine that you left school a few years ago, and 
that you are now thinking about settling down in 
Southend. [fyou had the choice between living in 
(district x) or in (district y), which of the following 
statements would apply to you: 
a) I would rather live in (district y) than in (dis­

trict x); 
b) I would rather live in (district x) than in (dis­

trict y); 
c) 	 Given the choice between the two, I wouldn't 

mind whether I lived in (district y) or in (dis­
trict x) (i.e. 1 have no preference between the 
two). 

Each child was provided with a basic outline 
sketch map in order to aid the identification of 
preferences. The children were selected from ten 
secondary schools (see Figure 1) within the Bor­
ough. Twenty-one paired permutations of the 
seven districts exist (see Table 1), and thus twen­
ty-one variations of the basic questionnaire were 
circulated in approximately equal numbers to 
each school and to each of the four youngest age 
groups within each secondary school (some were 
also circulated to 16-17 year-old students if 
schools had a sixth form, but this only produced 
responses from a small and unreliable sample of 
135 students). Each respondent was requested to 
consider just two residential districts framed 
within a single paired comparison question. In 
this way it was hoped: a) to restrict the context 
of the questionnaire to a simple choice situation 
which fell well within the comprehensive capa­
bilities of all respondents; b) to pose the question 
in a manner which did not prescribe the nature 
of the response (the 'no preference' option serv­
ing to articulate indifference, uncertainty or in­
ability to conceive a frame of reference to the 
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question: see Jansen (1982) for an overview of 
this problem); and c) to minimize the time re­
quired to administer the questionnaire. In this 
way it was possible to all but eliminate sample 
bias attributable to non-usable responses. The 
questionnaire also enabled the identification of 
age, home residence, school attended, tenure, 
and in some cases sex of respondents. 

In all, 2,426 questionnaires were returned, a 
figure which accounts for some 17.8% of the 
children aged eleven to seventeen actually living 
in Southend-on-Sea. In order to illustrate the 
potential of the scaling process, the data were 
manipulated to identify how intra-urban resi­
dential preferences vary in accordance with a 
number of criteria, namely age, home residence, 
school and school type attended, and sex of 
respondents. An additional analysis of prefer­
ence variation according to tenure is not report­
ed here, because many respondents felt reluctant 
or were unable to reveal their parents' tenure. 

3. 	 Analysis ofpreference variation with age 
Given that approximately equal proportions of 
responses were elicited from the four youngest 
age groups, it is possible to assess the type of 
sequential learning process and development of 
preference hierarchies in the spirit of Gould 

Fig.2 Year 1 Preference Profile 

Lc 

I 
Sh E SO ~SW Tb 

11 i t~ 1 
0.04 ' o.'os ' 0."2 ' 0"6 I 0:20 0.24 o.ka I if 

Fig.:) Yeat 2 Preference Protlle 

Se 

Lc Tb 

rIir 1, I 
0.04 ' 0'08 I 	 0."2 O'H! 0.20 0.24 ' 0.28 ' it 

She SoP, 

11 l 1 
0.04 ' o.'os I 0:' Z 

FiO.S 'fear" Pr.tetente ProW. 

SI> SeE Ps Tb WL< 

I 	 , , I1,1.1,1 	 ,1. U, , 
0.28 ' ir 

l5.!Y 	 to Flout_I 2 .. '4 e- Ea$lwOOd Lc - Laloh-ChaUtweU Ps - PnWa...aU"SotJl"and 

Sl't- Sho.aUfy So - SoutnChUtCh Tb - rnaro_ Say W -WestChff 

o 0.04 0.08 O. '2 0.16 0.20 0.24 

Tijdsc/:riji \'uur £con. ell Sue. Geugrajie 75 (198+) Sr. + 

http:SOVln.nO


(1975) and Gould & White (1974). To this end, 
preference parameters of the four age groups in 
the Southend-on-Sea study may each be plotted 
on a continuum of preferences as shown in Fig­
ures 2 to 5. 

The significance of differences between these 
preference parameters can be ascertained by us­
ing straightforward test statistics (see Wrigley 
1980, Andersen 1980, for details). Table I doc­
uments the significant differences associated 
with the Year 1 preference profile, which in con­
junction with the estimated preference parame­
ters (ir) shown in Figure 2 allows inferences 
about preference patterns to be made. In the case 
of Year I, these inferences are that: 

a) 	 the seven areas are not all viewed as equally 
desirable residential districts; 

b) 	 Thorpe Bay (ir = 0.188) and Leigh-Chalkwell 
(rr = O. [50) are both preferred to Eastwood 
(rr =0.093) and Shoebury (rr:: 0.066) by signif­
icant margins of between 3: I and 3: 2; 

c) 	 Southchurch(rr=0.120), Westcliff(rr=0.147) 
and Prittlewell-Southend (rr = 0.137) are all 
preferred to Shoe bury (rr = 0..066) by a signifi­
cant margin of approximately 2: 1; 

d) preference differences within the group Thorpe 
Bay, Leigh-Chalkwell. WestcJiff, Prittlewell­
Southend and Southchurch are not significant; 

e) 	 the preference difference between Eastwood 
and Shoebury is not significant. 

Considerations of Figures 3-5 in conjunction 
with Table I allows inferences to be drawn in a 
similar way for Years 2 to 4. 

In general terms, Figures 2-4 indicate an in­
creasing spread of preferences among older age 
groups, while Table 1 further suggests improved 
differentiation among individual pairs as the age 
of the children increases. As such, the paired 
comparison method is seen to produce results 
which are both intuitively reasonable and which 
conform with the general evolution and sequen­
tial refinement of residential preferences dis­
cerned in Gould's (1975) classic Swedish natio­
nal-level study. In that study, Gould concluded 
that mental maps of residential preference "crys­
tallise out of a mental flux of indifference and 
uncertainty at an early age" (Gould 1975). How­
ever, as may be seen in Figure 5 and Table I, the 
Southend study seems to exhibit a shift in tne 
nature of this 'learning process' at Year 4 (age 
14-15 years). At this point, although the propor­
tion of the sample opting for the 'no preference' 
option further decreases relative to younger age 
groups, indicating continuing crystallization of 
preference at an individual level (a trend which 
continues in the much smaller and unreported 
Year 6 results), the range of the Year 4 group 
preference profile actually contracts. 

It is unlikely, however, that this superficially 
counter-intuitive result mirrors any deficiency in 

Table I. Age ana~I'sis: signilicam differences between district preference parameters. 

Choice pair Year 1 Year 2 Year 3 Year 4 

Eastwood \'s. Shoebury .. 
Eastwood vs. Southchurch 
Eastwood vs. Thorpe Bay ... *.. .. .. 
Eastwood vs. Westcliff ..* .. 
Eastwood vs. Leigh-Chalkwell .. ..* .... *.. 
Eastwood vs. Prittlewell-Southend .. 
Shoebury vs. Southchurch 
Shoebury vs. Thorpe Bay 

.. 

.... .. .. 
.. 
*.. 

.. 

.. .. 
Shoebury vs. Westcliff 
Shoebury \'s. Leigh-ChalkwelJ 
Shoebury vs. Prittlewell-Southend 

.... 

.... 
*.. 

.. .. 
.. 

.... 

.... 

.... 
.... 
.. .. 
.... 

Southchurch vs. Thorpe Bay .... .... 
Southchurch vs. Westcliff .... .... 
Southchurch vs. Leigh-Chalkwell .. .... .... 
Southchurch vs. Prittlewell-Southend 
Thorpe Bay vs. Westcliff .. * 
Thorpe Bay vs. Leigh-Chalkwel! 
Thorpe Bay vs. Prittlewell-Southend .... .... 
Westcliff vs. Leigh-Chalkwell 
Westcliff YS. Prittlewell-Southend .. 
Leigh-Chalkwell vs. Prittlewell-Southend .... .... 
... Denotes significam difference in preference between districts at 0.01 level. 

.. Denotes significant difference in preference between districts at 0.05 level. 

- Denotes non-significant difference in preference between districts. 
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the paired comparison procedure or even of the 
questionnaire design; rather, it might suggest 
that the basic differentiation of residential areas 
at the intra-urban scale is completed at a fairly 
early stage and that, subsequently, preferences 
may become more directly attributable to devel­
oping tastes and individual personalized infor­
mation flows. This would consequently increase 
the number of conflicting preference structures 
within the older age groups, causing a decay in 
the overall group range. 

4. 	 Analysis of preference variation with home 
residence 

The data was classified according to the seven 
home districts of the children (see Figure I) and 
preference parameters obtained for each. The 
most outstanding result was the consistent pref­
erence in favour of the home area. This would 
seem to confirm the 'local dome of desirability' 
effect identified in Gould's studies. Figures 6 and 
7 illustrate this feature in the preference profiles 
of children from Thorpe Bay and Westcliff. 

,) 

5. 	 Analysis ofpreference variation with school 
attended 

Paralleling the 'local dome of desirability' effect 
for home residence, a similar effect was identi­

Fig.7 We.stc:I,1f f='irelerence Profile 
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fied in relation to the school attended. When 
home residence was not held constant, most of 
the respondents from each of the ten schools 
participating in the study exhibited a strong or 
very strong preference for the area in which the 
school is situated. For example, Figure 8 illus­
trates this feature in the preference profile of 
children attending Belfairs High School. 

Southend's school system involves a number 
of single-sex schools and also maintains the di­
chotomy between grammar and secondary­
modern type schools. A fortuitous spin-off of 
this is that results pertaining to controlled pairs 
of schools may be used to isolate three variables 
which might affect preference patterns. These 
variables are school type, sex of respondent, and 
spatial location of school. 

First, Dowsett and Southend High Schools 
for Girls were compared, since the schools have 
adjacent locations (Fig. I), are both single-sex 
schools, and service the same basic catchment 
area (although that of Dowsett is the smaller of 
the two). However, Southend High School for 
Girls is a selective-entrance (grammar type) 
school, whereas Dowsett has non-selective en­
trance. Comparison of the preference profiles 
(Figs. 9 and 10) obtained from these two schools 
with the preference parameter tests (Table 2) 
shows that although the selective-school chil­
dren identify slightly more significant differences 
between areas, the order of preference is broadly 
similar, and five of the six significant differences 
identified by Dowsett children are the same as 
five of the eight significant differences identified 
by Southend High School for Girls. Presuming 
slight differences result from the different 
catchments, it appears in this case that school 
type is of little importance in the identification of 
residential preferences. 

Secondly, Westcliff High School for Boys was 
compared with Westcliff High School for Girls, 
simply on grounds that the schools cater to op­
posite sexes of respondents. The schools have 
identical catchment areas, adjacent sites (Fig. 1), 
and are both selective-entrance (grammar type) 
schools. The relevant preference parameter tests 
(Table 2) show that eight of the twelve significant 
differences between areas identified by the girls' 
school are the same as eight of the twelve signifi­
cant differences identified by Westc1iff Boys' 
school. The preference profiles (Figs. 11 and 12) 
are therefore basically similar but differ in a few 
surprising aspects, notably the rating of East­
wood and Thorpe Bay. It appears, therefore, 
that sex of respondents cannot be completely 
disregarded in the scaling of aggregate preferen­

141 TiidsdlriJi I'oor £('011. ell Soc. GeugraJie 75 (198./) Sr. ./ 296 

http:0.240.32


1 

F.o. 11 W~S!Chfl HfCJt'I SChOOl f:Ot BOYs ?rp.ference Prohl~ ces, although without further evidence it appears 
So that differences are minor and idiosyncratic 

when related to the overall preference hierarchy. 
Tb Lc~ , i 

p; w 

1, 1. 1. , 
0'04 ' o.os 0.12 o IS 0.20 0.24 o28 'n 

Fig.12 '({estell" High Schoo. For Olrls Preference Pro hie 

Tb 


Sh w Lc
n II j 
, 0.04 o.os ' 0'12 o.'tS 0.20 o 24 0.28 ' n 

FIQ.13 Southend HHJt'I Scnoot For GirlS Preference Prohhit 


(see also fHJ. 10J 


FiO.14 Sournend HIQt'l SChOol FOr 90y$ Prelet.nee Profile 

Sh Ps 

IIm ;~ 
004 o.os ' 0.'12 ' 0." 6 ' 0.20 

Thirdly, the effect of geographical location 
combined with the effect of sex was assessed by 
comparing Southend High School for Girls with 
Southend High School for Boys. The schools 
have similar catchments, are both selective-en­
trance (grammar type) schools, but have differ­
ent locations and pupils of different sex. The 
relevant preference parameter tests (Table 2) 
show that in this case only three of eight signifi­
cant differences identified by the girls' school are 
the same as three of five significant differences 
identified by the boys. This represents only a 
broad similarity between the two profiles (Figs. 
13 and 14), indicating that location effects 
strongly compound the minor sex effects pre­
viously noted. In particular, both areas exhibit 
strong preferences for the district in which the 
school is located. ., 

Taken together, these analyses of preference 
variation according to school attended illustrate 
how the paired comparison procedure may be 
used to successfully generate preference profiles 
which comply with broad a priori expectations. 
Thus, in this limited case study, location of 
school attended affects residential preferences 

Table 2. Ana~l"sis by school auended: significant differences between district preference parameters. 

Belfairs Southend Dowsett Westcliff Westcliff Southend 
High High School High High High 
School School for . School School School 
for Boys for Girls Girls for Boys for Girls for Boys 

Eastwood vs. Shoebury "" 
Eastwood vs. Southchurch " 
Eastwood vs. Thorpe Bay " "" "" "" 
Eastwood vs. Westcliff .... .... 
Eastwood vs. Leigh-Chalkwell "* "" " 
Eastwood vs. Prittlewell-Southend .. " "" 
Shoebury vs. Southchurch ** "* 
Shoebury vs. Thorpe Bay 
Shoebury vs. Westcliff 
Shoebury vs. Leigh-Chalkwell 
S hoebury vs. Prittlewell-Southend 
Southchurch vs. Thorpe Bay 

"* 
..* 

*" 
" 
" .... 

"" 
" 
* .... 
" 

** 
*.. 

"* 
.." 

** 
*" 
*" 
** 

Southchurch vs. Westcliff * "" ** 
Southchurch vs. Leigh-Chalkwell "* ** ** 
Southchurch vs. Prittlewell-Southend 
Thorpe Bay vs. Westcliff 
Thorpe Bay vs. Leigh-ChalkweU ** '" .. " " 
Thorpe Bay vs. Prittlewell-Southend *" 
W estcliff vs. Leigh-Chalkwell * 
Westcliff VS. Prittlewell-Southend .. " "* 
Leigh-ChalkweJl vs. Prittlewell-Southend .." .... "'* .. .. 
** Significant difference in preference between districts at 0.01 level. 

" Significant difference in preference between districts at 0.05 level. 

- Non-significant difference in preference between districts. 
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quite strongly, while sex and school type have 
less pronounced effects, being important only in 
accounting for occasional minor differences de­
tected in preference ordering and the degree of 
differentiation between areas. 

6. 	 A comparison of techniques 
As suggested in Section (2) above, an important 
advantage of the paired comparison procedure 
lies in the ease and readiness with which a simple 
question can be interpreted by respondents of 
variable intellectual capacity. This benefit is 
compounded if, as in the present study, or in 
many cases involving 'on-board' (endogenously 
stratified) sampling used by transport planners, 
there is only a limited time available for the 
administration of the questionnaire. 

During the data collection phase of the South­
end study, the opportunity arose to administer a 
more conventional and time-consuming ranking 
experiment to 92 respondents ofSouth end High 
School for Boys. This experiment was per­
formed after the paired comparison experiment 
had been completed and requd"ed respondents 
to rank all nine residential districts. (Leigh­
Chalkwell and Prittlewell-Southend were split 
into their four constituent districts for purposes 
of this analysis.) As in the Gould studies, re­
spondents were not allowed to assign equal 
ranks to two or more alternatives, meaning in 
effect that each respondent was required to 
maintain consistent preference transitivities for 
the equivalent of 36 paired comparisons. In to­
tal, therefore, the 92 respondents (32 in Year I, 
23 in Year 2 and 37 in Year 4) scaled the equival­
ent of (92 X 36 =) 3312 paired comparisons and 
generated a far greater volume of data than the 
responses to a single paired comparison ques­
tion by each of the 2,426 respondents of the full 
sample. 

However, Figures 15-i 7 clearly show that this 
benefit accrues entirely at the expense of consis­
tency: the eq uivalent amount of paired com pari­
son information derived from a ranking study 
and manipulated using a principal components 
program singularly fails to identify any consist­
ent group preferences (as scaled using the eigen- ­
values) between ages, even though the prefer­
ence signal (A) value increases with age of 
respondents in a manner consistent with the 
results of the Gould study. The internal inconsis­
tencies within the (single school) Southen'd High 
School for Boys ranking study and principal 
components analysis (Figs. 15-17) are poor 
when compared with the consistency of prefer­
ence transitivities obtained for the entire South-

end paired comparison results (Figs. 2-5). Addi­

tionally, numerous practical problems of com­

prehension were encountered in the administra­

tion of the ranking questionnaire to younger 

respondents, and the hitherto insignificant prob­

lem of non-usable responses became a more 

important factor. 


7. 	 Discussion 
The preceding residential preference study was 

designed in the hope that two methodological 

problems commonly encountered in the scaling 

of environmental preferences might be con­

fronted, namely that: 

I) the arbitrary imposition of an ordinal or 


higher-order measurement scale upon a 
judgemental process may fail to adequately 
represent the relative utilities of a set ofcho~ce 
alternatives, and 

2) 	complex survey designs may not be practica­

ble in some real world situations because of 

the variable capabilities of respondents and/ 

or the importance of the time constraint 

which is inherent in the administration of 

many social survey designs (especially in 

'on-board' sampling). 


It has been our contention (and the results de­
scribed in Section (6) would seem to support 
this) that the use of paired comparison proce­
dures may in some circumstances facilitate more 
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natural and accurate scaling of environmental 
images than the more restrictive and taxing 
ranking procedures previously employed by 
Gould, among others. They may also be gain­
fully incorporated into a variety of contempor­
ary sample designs. It should, of course, be rec­
ognized that this study makes no attempt to 
avoid many of the other valid criticisms of stu­
dies of this type, in particular those relating to 
the difficulties of questioning immature respon­
dents. In this case, children could not be wholly 
expected to come to terms \vith the idea of'set ­
tling down' in Southend-on-Sea, as required by 
the main questionnaire. Nevertheless, Gould's 
(1975) sentiment that 

until we are prepared to attempt the measurement 
task, our knowledge and insights will remain at the 
speculative 'discussion paper' leveL .. 

has continued relevance in this subject area. Ac­
curate and meaningful scaling techniques, 
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