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"Irndicators of Environmental Quality and Life-Satisfaction..s Subjective Approach™
John Hall and James Ring, Survey Unit, Social Science Research Council, London, TH.

ABSTRACT

The S3RG Survey Unit has an internal programme of survey rescarch to develop

a set of subjective indicators of social well-being for use in conjunction

with "hard" measures to sonitor secial chamge snd evaluste socisl performsnce.
It ie envieaged that, when finalized, these indicators will form a series

over time. We do not propose to repest or discuss here the reasoning and procve=

durco whioh lod to the ecomtent snd format of our current wark. Thase are more
than adeguately deperibed elsewhere,

Thie paper summarizes the work to date on defining "quality of 1ife' and operation-
alizing and messuring some of the buslic indicators, and presente preliminery
results from mirveys carried out in Autumn and Winter 197%/h. Two basic measures
of well-being were uged; first, a ladder-scale ranging from "completely satisfied"
to "completely dissatisfied" with various aspects of life and with life as a whole;
gecond, a semantic differentisl ecale assessing "my present life" on a numbsr of
more affsctive dimenoiens. The general conseptusl approach hae been to examins
1ife-domakins™, but with an emphasis in the present surveys on public policy at the
pxpense of the more personal end aesthetic domains. Within certain key domaing &
number of sub-domains have besn identified. Satisfaction ratings were cbtmined for
bath domains and subedomuins, and importenee ratings were obtained at both levela.
Vhere pomsibls, abjective information on relevant "hard" indicators was also
sollected.

The main aim of this papsr is to expmine two domaing directly relevant to
Envircoment™ (ies "The houwse you live in" sad "This local district as & place to
live"with a view to determining what contriltution each makes to a semse of well-
being, At the same time comparison is made of the relative contribution to well-
being and to satisfaction with house and district of both subjective and ohjective
meagures, Of particular interest is the auslysis of ewuvey data on Bunderland
pollected under contract to the Dept. of the Environment using the same question-
paire a8 in & naticnal study. DBoth surveys were copducted over the same time period.
In addition to survey data, the analysis includes statistics for political wards
provided to us by the erlgwug Dept., some of which are derived from the
1971 Census. The offieial otatisties usmed as indicators are those availeble at the
time of writing and are not necessarily the best for a “qmality of life" approach.
A variety of multivariate statistical snalyses are employed to Lest the properties
n7 the measures used and the walidity of some simple models of life-satizTaction.



P‘r’n!gjﬁ

Each year, on their birthdays.nntold hundreds of British citizens receive from
"arie Simone™ a printed circular wishing them "Many Happy Raturna of the Day™
and offering to send, for £1, "..your persenal thres-ysar star-plan: 10,000

worde of daily predictions mad your very own lucky Yuken Ueld-Miner's Bpade.!
Problems sovered are proclaimed in larges block capital lettera: "INSECURITY! LUCK)
EAFPINESS! LOVE] MONEY! WEALTH! MARRTAGE! HEALTHI™

Tom Harrisson, founder of Mass Obaservation, once wrote, "fou camnot, yet,
take a censug of love in Liverpool, or random ssmple the effect that fear of the
rutirs has of the totel pattsrn of centesporary 1ifs in Lsedm." For seversl years
now m nusbar of ressarchars an bath sideas of the Atlsntis have besn trying to do
precisely that. Bradburn in Chicago, Csmpbell and Converse in Michigsn, Allardt
in Helsinki and Abreme snd Hall in Lopdon hawe severally and Jointly been working
towarde the definition and meamurement of Yquality of 1ife" as experienced by
individual homsn beings rather then as indexsd by mome cash value cuch as G.N.F.
The work has had a distinctly pevehologieal flevour, at times openly Maglovian,
venturing into such realss as sueic, love, fresh air and sunshine, being with or
pear naturea. The londom work has tended more tovarde social policy areas, alnce,
although we are swars that the nop=policy areas are the betier determinants of
s mnge of well-bedng, it is the policy sreas which allow of intervention tn
correct glaring inesgualitiss and injustices.

We picked a fascinating time to do a "guality of life" survey. The Arab-
leraeli var had already broken out before fisldwork started; then England were
knocked cut of the World Cup, Princess Azne wes married, the miners wemt on ehrike,
the oil-erisis worsaned, brisging about the three-day week, the whole followed by
a Geparal Election. Alsc during fieldwork, Sunderlend, the gient-killers &f the
Second Division, who had won the 1973/4 F.A. Cup knocking out the mighty First
Division Leeds United, were knocked out of the 19745 competition. Tragically,
two yourg schoolgirle had been found surdered inm ome of the Sunderland wards.

If it ie true thet external evants influence affesct and well-being, and if we
have even remotely valld mnd reliable measures, then surely oven the crudest of
thes should prove sensitive to such traumatic experiences?

Fieldwork had slresdy bosn bocked for the nmtional study sod the quoction=
naire was being finalieed for the printers, whep the Burvey Unit was aaked by the
Dept. of the Environment to comduct sarvays in two towns as part of a four-mrea ex-
periment in recreation co-ordination. To cater for this, we simply inserted two
extra pages on leisure bDshaviour and replicated the entires survey in Sunderiland
snd Etcke-en-Trent sisaltsnsously with the national survey. . Mest of the fisldwork
for the national survey was completed by mid-Decesber 1973, but interviewing in
Etoke and Sunderland contimued well into February 1974 (snd into the crisie
period!) but not, wnfortunately, through the eledtiocn..We had very much hoped to
double up on the mational ssmple apd contimume loterviewing as the crlele grev sod
the slection approsshed, s unique epportusity to test the semsdtivity of our



measures to changes in natiensl cconomic snd political eircumstances, but ironically
the crisis iteel! caused a reduction dn avallable [epding and in the event we had

te drop the ides.

Acadsmi to present &

In his review of Uampbell and Converse (7970) which, tegether with Bradburn
£1963) war heavwily drawn on in Unit"e initial design work, MeKennell({1971) hypo-
thesized three simple models to explain life-satisfaction® assusing that it vas
poesible to obtair a velid mnd reliable memsure of such a notion. The simplest
{Model {a)) etates that overall life-satisfaction is a weighted sum of satisfactions
with different aspecis of life, whick we ters= "domeins", and that, in turn, thess
dommsin-zatiafactions are weighted mms of specific matisfiers and dirasatiafiors.
The second medel introduces the concepts of megative and positive affect as ident-
ified by Bradburn, stating that some domaine will contribute to life-satisfaction
more through positive than through negative affect, or vice versa. The sume
will apply te the contribution to domain satdefections of their component sub-
dompins. . The third model (Model (c)) allows for the possibility that all self-
reported satisfactions, whether at global, domain or sub-domain level, are
determined by some underlying social psychological syndrome or ehort term mood
state. ALl three models should be seen in the context of background or strati-
fication variables. More complex modele would introduce Maglovisn hisrerchiss of
both subjective and objective meamires, but we shall not be able to sxawine these
in time for the I.S.A. conference. Since the pressnt study is concerned primarily
with soeial pelicy demmine, we did mot set out ppecifically to measure affect or
persopality, and so our oeasares of these are; to say the lewst, lodirect, We shall
therefore confine ourselves in this paper to examination of the -mtatistiecsl
properties of our key measures of well-being, and to testéing Model {a) above,

At the global lewvel, we shall use two different dependent wariables: the
single cverall rating of eatifaction with "“your 1ife &s a whole these days" and
the uvaweighted oum of the fiftean-item celf-completsd ssmantis differential seale
assesging "My present life". At the dommin level, and mince this paper's aole
raieon d'étre is this session of the Social Ecology group, we shall use as de-
pendent variahbles the satisfaction retings with "your {house/flat)" and with
“ehis locsl dislrict se s pluee Lo live'. AL both levels the independent warisblze
will include "herd" and "eoft" memsurss. The methods ueed are mimpile and mltiple
ragression and em extended wersion of MCA spacially mdapted by James Ring to take
account of order restricticne. {See Appendix D ) The models are tested on data from
the whole sample, using domain-satiefactions to prediect overall life-satisfection,
aod sib=dosain satiofactions to prediot domain oatiefactionms The residusls are
then mnelysed using ALD on “hard" seasures in a esarch for meaningful populaticn
mub=groups, and the models are then re-spplied to the emergent sub=groupe.

(* see 13.1)



lnsbryments

The basic tool used for obtaining ooticfaction ratingo wao a vertieal numbercd
scile adapted from the work of Camtrdil. For the two pilot surveys it wam in

the form of an open-ended ladder with the werds "COMPLETELY SATISFIED" pbowe

end "COMPLETELY DISSATISFIED" below, The first pilot used eleven pointe numbered
C=0 and the second pilot seven points numbered -7, This latter was to e¢nable
comparison with a survey in the USA by ISR many gquestions in which were common
witk the UK conurbation stuwdy. For the main study the scale wae changed back

to eleven points numbered 0-10, but the format chosen, after consulteticn with
Dr, Belson of LSE, wes that of boxed numbere linked by a single line like
rectanguiar beads on a thread. In the later murvey the same scales, with
suitable wording changes, were used to obtain different kinde of retings in
answer to the questions "How wuch is there...? '"Tc¢ what extent ....7?" and
"Whereabouts would YOU BAY sess 16 DOW?" oF "s... deserves to bei" (See fig 2 )
However, the only variables to be used io this paper will be satisfaciion ratings.

On inspection it is imwedistely apparent that most of the satisfaction ratings
are heavily skewed towards the wpper pole denoting high satisfaction. The
exceptione are in those domains which are more remote from the individual
respondent; or in which respondenta have little direct control snd, therefore,
responeibility. This is not necessarily an artefact of the scales used, since
the skews mre reversed, but net &0 heavily, when the lower part of the scale
denotes a desirable condition (eg. "In general, how much would you Bay you worry
thefe dayg?") ALl the satisfactioR Acales aléo digéplay a pronounced trough at
point &, and, peaks at E,A and 10 and, sceasionnlly, when the distribution chifte
tewards Hissatisfied!, at 2. (See fig. 3 )

hpart frem the four pairs of items tapping & dimension of "gomatraint™ the
eleven affective paire of items in the semantic differential ecale are also
heavily skewed towarde the positive poles, but the crude sum of items, dencted
pe YSDECORE', ig almost normally distributed.

Even though there= is no social or psychological theory whick requires that 1ife=
satisfaction should be normally distributed, cther researchers are sttempting
with some success to spread cut the hump of high eatisfaction ratings by the

woe of a graater number of compound or supsrlative verbonl deoeriptions at the
pofitive pole. We ourselves have transformed the raw life-satisfaction ratings
to approximate a normal diutri‘butlnn#md applied the same transformation to the
domain satisfaction ratinge. The gain in explanatory power ie negligible.

(5ee 19 2)



Life=domning

The research programse started with a review of available ewpirical
literatare, notably Cempbsll and Converse (1970), Bradburz (1969), Rebinson
{(19/0).and McKennell (1970). This reading was Suppleménted by a nusber of free-
renging interviews with members of the public, and a handful of sccicloglat-=
colleagues, all of which vere tape-recorded, A oumber of tesmope-pupils in a
London secondary-achool were asked to write essaye on the subject of "Happiness"
Content anslysis of the interview tramscripts (expletives deleted) and of the
vssays produced a huge pool of posslble "Suality of Life® dimensicns to be
measured. Theese were reduced to a uesble list of "Life-domaina' which would be
compon to most people snd for which they could reasonsbly be asked to give
satisfaction ratings. We are not convinced that any of the lists we bave produced,

whether ueed in the field or not, 18 exhsustive of the underlying dimensions oI
peychelogical well-bedng or im ideedly suited tc the curvey resesarch approach.

Domaina ceruciml to & poychological or soeislogical approach, {Fasily
1ife, Friendghips, Religion) were ussd in the pilot surveys, but were dropped
from the main study; domains we are aware of, but have yet to tse in the U.K.,
{Role-performance, Appreciation of Besuty, Comsunion with Nature, Sex-life) have
been coversd by repearch slsewhere {Ann Arbor, Heleinki); dopains which have yat
to be operatisnalized, but evident from the eontent analveiz of all the sarlier
work, (Need for life to eppear integrated rather than fragmented, need for novelty,
variety and freedom from constraints of closkwatching, social mores and obligations
to others) will provide work for the future. Other kinds of varisbles are elsa
rilevant {(Porsonality syndromes, Poychiatric malfunctionn, Stereotypea; Stresa)
but agmain indieaters either exist alresdy or ars being developed elsewhere (Ann
Arbor, NORC, Edinburgh) Hopefully, when we have isolated and refined a relisble
and velid messure of individusl subjective well-heing - & very promising poseibility
is the vemantic differential voele assessing "my present life™ - we will attain
cenvergence of seasures of all the sbove dimensione in the same study.

Apothar prablem apart from that of which domesine to include, hae been that
of peychologicel wmeasurement. Debate centred on distinguishing between cognition
and affeet in measures of well-being, and conskquently on the vocabulary to be used
in guestions. Should we ank whether people are happy, or contented, or satisfied?
Andrews and Withey (1974 )} gmot round the problem by including "happy® and 'satisfied®
on the same verbal rating scale and pot results very slsilar to our own. MeKepmell
(1973) reports an exhsustive and detailed examination of the questions comson te
the ISR survey in the USA and cur own second pilot survey.



He soneludes that the global meapures using Yesatiefisd'! sre a mixturs of cognitiwve
and affsctive components, but that when *smatisfying' is included in the semant..
differentinl it is almoet entirely affective. In the 1973 surveys we used
‘eatigfied-dissatisfied® as the dimension for global domain ratings, but for
overall iife ratinge, in sddition to "patislied=diomntisfied" mnd Lthe semantic
differsntinl, we heve ummd queationse on progress tnuuds"nttint vhat you want

eut af 111':, on the amount of .chuiﬁe and contrel over the way life has turned out
for ruul: the extent of wishes to change one's present and past life; and finally
on how happy people feel. The wording we finally selected for the obtaining of
overall satisfacticn retinge en the 0-10 geole in the domains woe "41l things
conmidered, how satiafied or dissatisfied are you overall with (Domain)" The domaina
for which this wording wae used, in the order they appeared in the questiomnaire,
wag ne followa:

+*A TYour (housa/Tlat)
+*B This locsl district as a place to live
G (MAME OF TUWH) aB a place to live
*D The level of freedom and democracy in Britain today
+%E Your job
+*F The way you spend your leisure time
*¢ Your standard of living
+ H Your general finsncial situation
+*I] Your present state of health
*J The education you (had/are having)

[ See tahleg 3-Ffor results. Items marked 4 were used in the first pilet survey :
those marked * were used in the second pilot)

kach of these overall satisfaction gueEtlong was preceded by & request for relevant
clessification meterial, and for ﬁptinﬁk af aatiafaction ar svalustion af partisular
agpects or coeponents of the domain, At the end of the interview, after the overall
life-nntigfaction and other global ratings had been obtained, respondents were

ghown a list of domaing covered and asked to indicate firet, which three were the
most importent to them peroenally in determining hew satioficd or dissstioficd they
were with their lives, and second, which three were the lemst importeant. {This
list did not imelude (TOWH} end included "Your income" in place of financial
gituntion.) Thay were slso asked to indicate the single wost, and single least,
important domains. This alluws the domals satisfection ratings tu be weighted by
the ismportance ratinge if desired, although Campbell (1573) elanimed that the

effect of thie on the analysis of the USA data was negligible.

Global mecoures

vn oall our seegures of well-being, women concistently renert thorselves as
Boppder, doing bettory mere satisfiesd with 1life, Lesa prone Lo worcoy, less
willine to ehanre their pregent lives, than do men, GClder wpeo~te have
mizher retdnss on some =neasures and lower ratincs on ob.oro, LiLsEt the
digrer seclial clazsses appear to Ye tore successful at avedidi tie worst
ol end ef eur seoles, they are nbt necessarily nore nunercus -t the
hetter off ondr in fact, people liwving on state Sencfite are mers nurer-

[+ t

mn all oiher groups at both ends of the life satisfaction ceule. _



Hewever, soclo-economic grade doss have a sonsiotent relationahip with three L-i-"l
af the M#ssures, in that middle clasa people are muoch more likely to appear

. an the 'peed'! pategories, snd less likely to appear in the 'bad' categories,
than are working-class peeple. (Ses table 1)

Semantic differential

The IER study of "Quality ef Life™ in the United States included an eight-ditamm
semantic differential secale assessing the respondent's present life, We inel-
uded thege eight items together with two additiomal items iqﬁur sagond pilot
surveys The unweighted sum of scorTes on these ite=s was used as a deperdent
variable and sesmed s& promising that we repeated the scale with modifications
in our msin study. O'Muircheartaigh and Whelan (1972) had shown that there
was a single genersl factor accouniing for a wvery large proporticn of the var-
iance in the scale, and a smaller factor loading on items "Tied down = Free"
and "Eagy = Hard". GSimce this secend dimensionm of "gonstralnt' or “'Etruggle’
iz of esjqual interest to “"affect” in policy reooareh, we ineluded additional
itams aimed at tapping it. The main problem was that there are plenty of
strong and evocative words and phrases to express distressful and rotten
conditioms of life, but that their opposites are net in common use outside

the clergy and drug-freaks. We searched long and herd [or epposites of
“Prapped” and "In a rut”, and eveatualdy decided on 15 iteme as follows:

*Bering - Interesting

*E=joyable - Miserable

*Tied down - Fres

*Hewarding - Disappointing

Hough -  Smeoth (3 inchded n
“Pull - Rapty Stena, Pilet )
*Digeaouraging - Hopeful

*Eagy - Enrd

Frdgrating - Mlfilling

Full of fum - g fun at all

Centrolled by others - Under my control

Full of possivilities - In a rut

Unsue cess ful - Succesaful

*Brings out the besmt in me - Dossn't give me much chance
*Unhappy - Bayppy

The ssme general factor was sxtracted with heavy lomdings on the 17 alfective
itemg. The other four items load on a second facier, but extraction of more
factors will probably split beth sets of items. (See fig. % for the factor plot)
We have nsed the unweighted oum of all 15 iteme in cur asmslysie for this pape r,
but we imclude for information a swimary of the sub-scale scorss in table Pa,
The differepce in scores is ofben 10 or more points between social groups, but
san reach 30 or more when people are grouped by their answers te the happihass
gquestions. The twe eub=gcdle scores appear L0 rui in opposibte directlons for
ape groups This phenemenen werrnnts further i.hf\q-u{,isn’;ibn-(sm fable iﬂj —



Environmental setisfaction

In addition to the global messures of satiefaction with house and distriet,
and immediately preceding each, we obtmined satisfection ratings with a oumber

of aEpéctd of ¢adh, 0B PATTLZULAT, BOmE BOFE genarilized. The aspects cMOBGH
for etudy were mostly deriwed from the opsn snfed responmsg to guestione in ths
pilet studies, but we also deliberately chose items to represent the various need-
levels outlined by Maslow, even if these may not have beep present in earlier
responsct. BRespondente were thus encouraged to think of their housing and their
iemedipte local enviroomept in wider terms than might hawe been the case.

Huug___ni
The itema eventually used in the list for housiog satisfeaction were me follows:
A  The kitchen
E The pumber of rocme you have
£ Meeping it warm in winter
I Eeeping it <lean & tidy
E Fapilities for baths or showers
F  Freedom froe noige
4 Freedom from damp & condensation
H The view Irom your windows
I Privacy from neighbours
J The cost of (rent/mortage) rates, repairs, ete.

{Can tabla i for results)

The liot wao rotoatcd in ite presontation, half of the reopondents storting with
the lost item and working upwarde. Half the gquestiomnsires were printed on white,
and half on coloured paper. If the raapnndmt‘u polling number on the electoral
register was even the white guestiomnaire wae used, if odd, then a coloured
gquestionnaire. Relevant ehow carde were @slsc printed on coloursd peper im the
revarss order to that on the printed gqueationnaire, Bt in the zame arder am

presented to each respondent.

Feppondents wore thenm shown B Liet of the iteme for whish they kad given satisfasc-
tion retings and meked to indicate which three were the most important to them
personmlly in determining how satisfied or dimestisfied they were with their
housing,

The average house-satisfaction rating for lhe whole comple was 7.8 with 288 indica=
ting eomplete matimfaction. There was no difference between the sexes, but matise
faction inereased with age and slme with socio-economic grade of batad‘ ‘?nunﬂmld,
(See Tables b and 5 ) with the exception of grade E who are lnstl;r

pensioners.



Turning to specific aspecte of the dwelling, the highest satisfaction ratings

wers given to nuEber of Tooos (8.3) and to facilities for baths (8.1) and esse of
keeping clesn and tidy (8.1); the lowest ratinge were given to costlinese (6.6)
kitchen (6.7) and view from windews (£.6). The items seem to cluster into meaningful
groups including internal amenities, comfort, externsl amenities, but costliness
appears to be tapping a separate dimension. Two major Iactors wers extracted
sccounting for 39% and 10% of the m.;":’?::.';a Iitmdum sppear that the overall
house matiafaction rating is closely related to the firet factor {53:'1"::1&‘ ) The
two items loading heavily on the second factor, view and privacy, are of interest,
gince, as we ghall see, they are both related to district satisfaction. In the
miltivariate analysis "view ITOE your windowd™ displaces some of the items in the
digtriot 1ist.(See tables |Z and l})

Sems internal evidence of validity is given by the enormous differences in satisfac-
tion with particular aspects of their housing of Tthose for whom the relevant objective
econdition diffesre. In houmss where there is no Fixed bath or shower, satisfaction
with facilities for baths or showers falls to 1.5 for the UK and 1.3 for Sunderland
as mgainst B.5 and 8.8 in houses with baths, whether shared or not, In houses
vithout inside flush w.c.'s the figures are 3.3, 2.9 as against 8.5 and B.8

{See Table T ).

In addition te the subjective satisfaction ratings for the various aspscta of
housing, we have hard—dets relating to the dwelling itself. Theee data together
with multivariate analysis offer some validation of the subjective measures and also
of the final global rating ae an overall measure of housing satisfaction. The hard
measures show expected sssociation with both the overall satisfaction with dwelling
and slsw, where obtained, satisfaction with the rolevont aspect. Those who do not
have, or have to share, a bath, toilet or kitchen, are much less satiafied with
their dwelling than those who have exclusive use. Sharing a toilet or kitchen, or
not having a separate kitchen, is associated with particularly low levels of
dwelling satisfaction, Those who have a garden, garage or centrsl heating are

more satisfied than thoss who have not. The more (bed)rooms people have, the

more satiefied they are. Owner-occupiers are more satisfied than councll tenante
who in turn are more satisfied than private tenants, In the UK semple occupants of
detached houses score higher than those in semi-detacked, whe in turn score higher
than those in terraved lwuses, and these latter arc more satisfied than people who
tive in Fate or ssisonettes. (See Teble § ). However in the Sunderland sample
it does not appear toc make much difference whether pecple live in detached, semi-
detached or terraced houses, but all of these are more satisfied than pecple who

live in filate or maiscnettes.
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Local district

The list of items relating to local district was chosen in same way as the
list for housing satisfaction. An advantage is that some of these items wore
uged in the gecond pilot study and in the main survey and so we have some confir-
mation of structure of the demain oatisfaction invelwed. For Pilet II the list
of items was not rotated, snd was preceded by & question on strength of attach-
ment {on a 1-7 scale) to the local district as a place to live. For the masin
study the list was rotated on the same primciples as that for housing. Whilst
much has been made in some stodies, usuelly with reference to bousing estabes,
af the importsnee nf genaral appearance in determining matiafaction with environe
ment, we ware aware from previous work thaet the largest component in this would
probably be social rather than sssthetic, and consequently included items To tas
thie dimension. Even key lardmarke are probably mere likely to be perceived,
relferenced aud eveluated in termo of social rather than physicsl expeorisnce.
The iteme included ir the 1973 surveys were as follows:

A The state of the rosds and footpathe

*E  PBus and train services

*C  Shops

*T Freedom from nolee

E Places of entertainment - ginemas, pubk and clubs

F  Freedom from crime

*G Schools

* Parks and similar open spaces

*I Traffic in the streets

*J The general sppearance of the district

E Perscaal safety on the streets at night

"L Being near your Tamily and relatives

M Eelog nesr your frisnds

*N Clean air, free of funes and dirt

*& The sort of people who live round here

{Items marked * were used inm the second pilot survey in 1971)
(See table § for resulta)

Multivariate analvein of the eecond pilot data revemled a elustering into prime-
facie Maglow-type groups. O'Muircheartaigh and Whelan (1972) report that, in spite
of being entered into the snelysis with a large number of other variables, the items
in the district list cluster with esach other without exception. Within the larger
diotrict cluotery throc ocparate clustera sppoar which cem be tentabtively labelled
as I: Generalized social II: Public Amenity & Services IIT: Pollution, We have not
yet repeated the clustering mpalysis on the 1573 data, but examination of the zero-
order correlations indicates much the same bamic structure. (SM fla EJ
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When the whole list nf sub-domain satisfactions together with overall district
satisfaction was factored, three major factors emerged accounting for 7%, 10%
ard %% of the common variance before rotation. After rotation overall satisfae-
tion with district loaded heavily on the first facter (U.72) as did general
appearnnce (0.77) and pereonal safety (0.71), Four cther items loaded 0.6 ar
higher (See table 9 ) The three items with heaviest loadings on the second
factor were shops {0.65) entertainments (0.5%) and buses and trains {0.54)
clossly followed by parks (C.47) and schocls {0.44) The third factor has only
two items with substantial loadings, proximity to friemds (0.72) end to femily

(0.59). {See Fig.7)

The highest correlations between district satisfaction and item-satisfaction were
for "sort of people" (0.68) and 'general appearance (U.BV}; the lowest were
"being near your family" and Uahops' (0.20) and "buess snd trains” (0.23). The
highest matisfmction ratings were for "sort of people” (7.6) and "schools" (7.5)
and the lowest for entertainments (5.6) snd traffic {5.5). Again there was no
difference in mean satisfaction between men and women, but there were differences

between age and social class groups. However more women than men sary they are
complotely satisfied with their lacal districte at sll age and class levels.

(Bee table 5 ).
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Perceptions and reslities of environmental quality

ALl the world over, buried in battered boxes, consigned to cluttered -
cupboards, or deep in darkened drawers, lie half-forgotter files stored for
superannuation by once bright-eyed youth, each grand title proclaiming some
eheriahed repcarch idea, fomcy and fact iu verlvus mixture, condesmed to Sipyphean
shuttle between repositorr and "pending® tray: dried meeds awnit the germinating
rain and ripening sun: the latent made manifest.

Such a dream, eparing of effort, bountiful in harvest, is to ensure that
a1l survey interviews are coded by ssall-geographical locstion eo that peychological
onnd subjective measures can be mapped in space and treated just like other data.
Perhaps in some future Utopia we mey etandardize to 100-metre grid locations, but
mere practicable goals can be set by using the voting wards of loecsl authorities.

An advantage of this is that in those aress wvhere government snd local
authorities collect and publish statistice at ward level, every survey is immediately
open to enrichment by the addition of koown data about the locality in which it
took plase. Moreower, it slan enriches the stock of data on wardo thempelves which
can then become units of analysis. Implications for social policy formmlaticn and
monitoring are enormous, Localized social indicators have already been submitted
to regression analysis to determine the rate-equalization for the Greater London
Boroughe. We therefore seized with alacrity the opportunity of designing into the
Sunderland survey, with the enthusiactic cooperation of the Sunderlandilamning
Department, the collection of ceneus and other etatistics available mt ward-level.
For the 1973 pational study we have no hard data as yst on the districts in which
Lhe inlerviews took place. The OHLY podsible exception is the total length of
regidence by respondents in the districts they pow live in, and this ahowe the
expeeted (strong) positive relationship with overall district satisfaction. It is
only when Wwe turn to the Sunderland study that we enter the Alkddin's cave of hard
loeal distriet dats against which to check the survey data. Whilst there iz &
problem that vards tend to be quite large in area and that we have no smallasr
subedivisions for which data are svailable, it is encouraging that, sven at thie
erude level of precision, the relationships which emerge between hard measures snd
subjective survey responses, though unsurprising, are quite striking. (31!- table 10

Hard mearures which are consistently correlsted with satisfaction ratinga
are: propartion af hoiseholds in owner-occupation, proportion of houssbolds with
sccess to a car, ¥ of population aged O-1k4, % population aged 6C or over. One
subjective measure in the district domadn, satisfaction with "parks and similar open
spacee”, seems to be correlated with practicelly all the hard measures, At the time
of writing the 1971 Censun data on seciel class iz oot availeble, nor do we have data
on agresge of green space. mature trees, reasidential dencitiss, sge of dvallings,
rateable value of dwellings, levels of noise and air-pollution, or traffic-flows. If
and when such data become available, we doubt if any relationships will emerge which
¥ill ne¢essitate rewriting our party political manifestoes.
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Sunderland

The city of Sunderland, with a population in 1971 of around 220,000 lies on

the north-east coast of England. An ancient port, its major growth occurred

in the second half of the 19th century snd was associated overwhelmingly with
sbipbuilding in yards slong the Biver Wear sud cosl-mining on the Bast Durhem
Conlfisld. Theese two industries still form the backbone of the city's employment
although great efforts have besn made over the last half century to diversify
into other industries as the 'clmesical' coal-steel-ships economy of the north
east went into decline.

Ir gettlemsnt terms, Sunderland hes historically consisted of mm cld urban core
o the south bank of the Wear, added to by peripheral growth and the incorpora-
tion into the municipality of outlying villages, suburbs and rural areas. Ihis
process reached its elisma in 197k, when further boundary extension occurred to
hring tha population up to %00,000 vhen the whole city became a Metropolitan

Borough of the new Tyne-Wear County.

Bunderland ie characterised by large areas of poor-guelity houging and by deficiant
infroastrusture. It le however, foamous for ite depth of fisrce local feeling,
paseionate attachment to the locel professional soccer teams and enthusiasm for
drinking, playing in brass bands, growing vegetables and breeding racing pigeons.
The working-class culture of shipyard and coalmines is still very pervasive.

The total list of indicators supplied to ue by the Sunderland Programee Flanning
Dept. is given in Appendix € . Table {0 shows the mean satiefaction scores with
*local district' and "town' of those Living in wards characterised by high and

low levels of gelected indicatora. The groupinge were chosen to yield approximntely
equal numbers in categories except where there was s very long gap in the intervals
in which case the gap wae chosen ms a break point.

The lergest differences in district-satisfaction means are between wards where the
population aged O-k ie less than 3% (7.0) and those where it is B% or more (B,5)

prnd between warde where the proportion of households with access to & car is 0% or
less {7.1) and thome where it ia L% or higher {8.5), "Mhe smallest differences are
registered between warde with differing proportions of single person households and
differing average housebold sizes. We must beware of reading too much into these
Tigures since the geographical area included in the wards will coincide only
argdely with the oreas perecived ag boing "thie local district"s

14



Evaluation of models

The first model tested op the national datm was a stepwise multiple
regression model using the unrecoded data. This model explained just under
half of the warianke for the overall sssple. However, an examination of the
domain and overall satisofectien fregueney dictributions shows thot they arc

all highly ekewed {see table 3 ).

Einee regression models perform best when the variabtles are normal, &
Becond model was tried in which 811 the scaless were transformed so that the
nverall life-matisfretion scale rerenh]lead a grouped normal distribation. A
standardized normel distribution was teken and partitioned into eleven ranges
pecording to the overall 1ife satisfaction frequencies. The wean of each
pertition was then taken as the recoded score, and the transforsations applied
to all satisfaction scores. {Bee fig. 9)

Although the regression coefficisnt was only marginally improved, the
correlations were all also slightly higher and the firest variablee to enter the
egquation explained the variaoce more than for model (a}. The crder in which the
varishlss santersd the sgueation was alac differant. ATthough mort variabl es
entered in the same order, some were transposed (finance with health, leisure
with education), but the partials at equivalent levels weres close snough to
reject any assumption of gualitative differences between the models.

Oversll life-satisfaction

We compared the sisplest model (model a) with a militiple regreasion
model using overall life satisfection as the dependent variable and two indepen-
dent sets of predictora - the ten domain satisfaction items and the Tifteesn
semantic differential items. Four varistions of the model were applied. Owing
to the inclumien of Jjeb-oatiofaction in the predictors, two of the madels are
based on fewer cases. However the regulte are rot significantly affected when
job-psatisfaction is excluded. A substantial amount of explained variance had
clearly been lost {rom both sets of predictors.

In spite of the loes in explained variance dus to uwsing eemantic differen=
tial mears am the pradi ntnui.t mti17 rmall anovgh ta justify using it e & compo-
nent in a more general model of life satisfaction. Thie would eliminate the
necessity of including all fifteen semantic differentisl items in suehk a model.

15



Explained MNumber of HNumber of Loss of
variance CABTE predictors explained

variance
(%) (%)

1 Multipla regreassion of overall

1ife satirfaction with the domain

aatisfaction items. LE.3% =04 10 -
T Aes 1, but excluding job-patie-

faction 45.3 Byz g -
E fGimple regression of overall life

satisfaction with the sum of bo,7 501 10 16

domain satisfactions
2a As 2, but excludine fob satie-

faction 38.3 g72 g 16
3 Multiple regression of overall

life matisfaction with the .3 933 15 -

pemantic differential itess.
L Bimple regression of overall

life satisfaction with the sum 41.9 933 15 9

of cemantic differential items.

Cloper examination of the stepwise output of the sultiple regression models
ehowe first, thuat the single item meeneral financiol situationy ie a BLetter
predictor than the simplest model which includes ten items, and second, the three
items, finance, leisure and standard of living, acoount for 9% of the explained
varisnce. Similarly, the first three ssmantic differential items, enjoyable,
miserable, unsuocessiul - succesgiul, unhappy, happy. accounlt for 9% of the
oiploined variance.

To eummarice, the proportien of varience common to all, or mast, of each
set of predictors is large enough to warrant using only the sum of the first three
items a8 a model, ingtead of the sum of all items. It is interesting to mote that,
on comparison of the two multiple regression models (1 and 3}, the semantic
differential items sxplein as much waristion in overall 1ife satisfaction ao do
the domain satiafaction items.

FEavivansentsl determinants af life-satisfaction

Taving examined the regression models using the demain gatisfactions as pre-
dictors, we then defined three environmental denains (heuse, district, town)
and compared the models including &1l demains with models using only the env-
trompeplal domains and sodels using all deseins execpit the cnvircomental eneas
These models were run on data from beth the pational and the Zunderland surveys,
on samples including and exeluding job satisfactien as a predictor. Ir all,
twelve fultiple regressicn #nal ses were carried cut and these are sumarised

in table 11.
16
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The propertien of wvarisnce in overall 1ife satisfsction expladned by each ]
sodel (L.0, the multiple R- ) iz never more than 508e The ratics belweos (° -~
three nodel types remain consistent for each of the four semples, althowrh The
Sunderland sample fineludineg job satisfaction has noticesble redustions in
explained variznces { for all domains this is 327 compared te 450 and 49000

In mll trour sanples the beta-weights for the three enviromiental items are
stbstantially reduced when the other domaipns are dincluded 2o predictors, but
the beta-weignts for the nen-envirommental domalns are only merginally re-
duced when tie envirenmental demains are ineluded. This tends to suyport the

nypothesds that ithe rem-ervironmental demadns explain sost of the wyepisidion in

vierdll lilfe sebislavtlon by lhemselves, wheress Lbee eoviconmentsl dtems only
gxplain this wvariation through the dntervention of other domains. The muiti-
ple resression co=efficieats giwve further spuppoert te this, since in 21l the
sannles the variance explained by the other domains is only marpginally less

tham that for all demains, but the variance explained by the environnental

dernaing alens ia anly onc third of thiao.

e also caleulated the proportion of warismce inm overall life satisfaction
explained by enviromnment domsins after controlling for the effect of the
vilhier domaine, #nd vice-versa, Thepe figures (zom lable 17) clearly denor-
etrate the almost neglicible direct affect of ernvironment on life satisfactinn.
Yoreover, we see that the proportien of variance explained by the other do=
maing independently of envirommental domains waries from a3 to 3}%. acain
denonstrating that epwirommental dmaﬁ%'%igamw-

ora for overall life astisfoctions

This independepce of the enviponmental domaine is ghown praphically in the
plot of the two mein factors alber rulalicon [ur maximum verlance (see fig &)
Satisfaction with hewuse, local district and town lead heavily on the mecond
factor and are elearly separate from the other domaina: satisfacticn with
life as a whole is most heavily losded em the firet factor and is leocated
furthest away from the three envirenmental domains.

Hodels of environpental satisfaction

Marans and Rodgers (1972) revort anmnalysie of the USA data in which they tested
KCAi on thrae types ol prediclor of neiphborhood salisDicblion, They show Lial
it im the =ubjective assescments of neighborhood which are the best prediciors
and that person variables and lecality variables do not have much effect when
they are included., We therefﬂr?éﬂt out te repeat their analysis on our data
from Sunderland wsing the Census data fer the loesl wards and with the advan-
Lage Lhat all the dats was [rom s single city, We fir=t reduFud af initial
1ict of over 30 predictors by preliminary analysis to select toe beet ones
using MCA and Tegression. Sinee some of the predictors zre ordinal and since
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e agaumes noningl categories, James Oing wrote an extended wersion (A}
te fare accosht af ardered predictors (sae LZppendir T and thio wes uped ta
cgelect the district items for the medels Yhere ds little difference in the
betneueichts or in the proporiicin of explained wariasnece between the multiple
regregeion and the extended MHCA, and the addition ol the two house ilems
does not make any difference to the regressiocn. (Gee table 12} MGL waas used
6n oA pelactien of pereon wariahlas and thoge with heta=waights of 10 ar
creater were ingluded in the HCA medel of the full set of predisters. Census
varizbles were chosenn on the basis of nrima-facile relation to district satis-
facticon. The full nodel included eirht satisfaciion ratinpge, seven ensus
variabluen and five yorsen variaklesy with distziat sstisfaction as the
dependent variable. The KCA model was ruft seven times in all szo thet the
three sets of predictors could be used seperately and in all three parings
and fipally all tlree together, The full resulks are given in table 13.

4pain, no with the Maranc and dedgers findingg, the cubjestive scmes=ments

of district aceount for vastly mq;g_ygpiatinn in district sstisfection than
do Census or person varisbles. The multiple BT for the distriet items is
« 0 on their own, and rising insignificantly tec .61 with the sddition of
gither Census or persun ilems, and Lo 402 with all three together., Census

and person items on their own each have .12 and together they have .20 .

The kirhest beta-weights are for "sort of people" and for "generzl appesrance”
{30 ani ,%0) followed by "view from your windows" (.18) % of households with
access to a car L1686} and '"freedom from crime' (.14%). e sppreciate thet

the more penerelly wopded shrases are the best predistors, but it dess logk

as thourh poliey nakers will hawve to take account of subjEﬂtiv?_gsqgﬁsments

ol enviromient as perceived by those who 1dve in it, sinee It ds likely that

even the '"best! environsents they devise may not neel with %the spprovel of

the people, especlally 1 they peroeive Lhe ulhes lobhablilanbs as wnoobiseloctoryae

Epilorue

It will be evident te the reader that this paper has been assembled in cote-
t"4p- af » hopry.bIt has evon been typed on twe different type-writers by

bwo ALCfervnt people) This de an cecupational haosard in ourvey resgenrch, when
napers sre often promised before the data is even in from the Tield, uwsually
b soueone other "han the eventual authors. e could have jiven o simple des—
eriptive asczeunt of the work being done at the Surver Unit en =subjective
gocinl -poiceEbors, btut we Lrded %o slick Lo the "Bavirvmosal" soecified dn the
cerngen title snd te zomething lilke a decant acaounting Tor varistion in our

desendent variables. we would be grateful for any feedback on the environ-

centszl or indedd any obhér dspect of the work.
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Appendix A Tables
Tatdc 1 Suzmmapy of clobol dessures of wall-being (UK =Urban :1':“?;'..:1

.

(2 (B3 J(e) {(@)ed {£) (e} IIE) GXM(k) (1) (m) | W
§7 79l 43 of (17 13 11 fs) w | Mooz o {oce

Y.

LT 15 16§12 180 18 12110 15| 5 37| 8 20 b |[Lk2

LoTen 1oz L 22L 16 a1 21| 6 4Pl o9 o 12 | skh
R :

17=21 1% 15111 220 12 12| 9 18] 5 %2110 22 G| 241

ol 18 1= 15 12p 19 12113 200 5 ksl A 200 9| 230

h5=27 17191k 150 17 13010 16 & B 5 23 13 1231

50 ar over 15 270113 23| 21 2911 1B & B1i 10 3k 20 | 263
Jlass ef I'H or T.E

Ao 17 zzi b oaz| 34 s| 3 sS4 i £0O{ 10 2T 15 | 146

=1 11 13§ =9 zol 2t 11| 8 18] 7 RG] 5 23 10 {205

a2 1€ 2310 22|15 14| 7 11 4 bsl1z 20 13 | 294

e 21 15{19 ¥ & 6|15 3] ¢ 3 7 23 13 ja3e

2 0 T2 012 24 10 19131 12015 331 9 25 18 &
ipnuro s i

Cunpd Wozny 727123 G 22 B8 |11 32 16 | 292

Lortgased o 18, I zz2| 21 12 22 52 7 22 12| 207

Couneil rent §25% 48| 22 171 10 16 15 g o 24 10| 325

Otaor 7o13 12 1) 16 b 16 % 11 21 k| n2
Dwellins type: i

Petaciad ¢ op8 | 523 %07 27 52 |10 27 15|

Seniecetocioa) 16 2112 22) 16 12 20 is 9 26 13|

Cerraced 2 15116 170 15 4l 12 39 8§ 23 1200

flat/lvsette {22 1L |10 22| 13 1 16 % | 8 22 1|3

hey io columns: (a) ;- not satisfdied witl 1ife new (0=5)
(b} « coopletely satdsfied with Llife now {10)
(c) i scorin; low on semantic differential {15-59)
(d¥ .. seoring liizh on semantic differeutial (95=105)
(e} i soorins 1o¥ on adnoxy scale (E-14D
(£} . scoring high on anomy seale {(27-30)
{(g) & not doinp too well
(h) w doing very well
(i) ¥ feeling not too happy
(j) =» feeling very hapoy
{k) . with a wvery preat dezl of choice and contrel over life (10)
(1) .. not wishing to change present Life =t all (0}
{(2) 7 not at all H¢rriedn%0)

[NB: For clarity end simpliecity, in this and all submsequent tablea, &ll
eoafficients have been given to 2 mignificant figureas and decimal

pointe omitted]
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alble g dernniie differontisls Hean sub-ostale ScOrs

r

st surm oo olevep alfective ltess: wangs 7-T7

Sopatroint = pum of other frur itemsi ranfe ':""EE'

SUNDERLAND UK
hffect Comstraint T Affect Constraint B
ALl 56 19 iy 57 19 3L
age groups
17-24 56 18 154 58 18 2l
Ol 58 19 188 57 16 230
bLa5y 55 19 210 56 19 231
L0 er sver =i 21 217 56 22 263
Soxs
Fale 57 19 338 57 19 Lhz
Feminle 55 19 sz 57 1% ek
Social clsss of HE or CWE
AT 63 21 50 61 20 1h6
1 59 19 126 58 19 205
G2 56 19 293 L) 19 2
L = 15 15 55 19 232
B 51 14 ¥7 49 20 28
Tenure:
(vrmed outripght 27 21 100 59 22 202
Faortpaged &0 20 b2 G0 18 207
dented from council Sl 19 W37 = 14 325
Other &6 12 2 56 19 152
Globel arazules s
Yery happy 62 21 317 63 21 by
Yairly hapoy 53 T 413 Sh 18 S0b
Lot too nappy 30 14 Lo I6 14 L0
Doing very well al 21 17 Bk 22 175
Doing fairly well 57 20 52z 57 13 SEle]
liot deing too well bl 14 131 ha 15 0%
Comnletely satisfied (10) bl 22 157 66 a 181
{9} 63 21 73 63 =1 128
(8} GA 20 187 o% 20 B3E
iy e 19 131 55 18 1549
(g 31 17 74 50 17 h
Exactly halfway (5) 47 16 99 L 11 121
Disgatisfied (o=} 36 15 b3 23 11 35
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U tricubiones:

Seale noint o 1 2 ] 4 5 a 7 g ER ) 1.
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Ley to eolumns: (a) % dissatisfied (O=4)

(5} % vomplotely au.dsfiz? Lo

(+) liman smatisfoction rating

{4} 5tandard deviation of (e

{#) Correlaticn with overall 1ife gatisfaetion

{r) Correlation with secantiec differentiasl score

{g) Correlation with anavy =eore

{H) Hotated factor leading: factor 1 (Varimax)

{i) Rotated facter leading: factor 2 (Varimaxl

(i} Ceta-weirhts regreseinr life against domains (listwise deletion)

() Zete—yeichta repreccing SDECOIE apsinest demainag.

{1 % zivins as nost  ismportant for life-gatisfaction

{u) ¥ giving as ITeast doportant for life-patisfastien

tr = trace (ie, 0.05 or less)
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Table & JFE 12477k

Mean overall satisfaction with house by housing conditioms.

Sunderland UK

Epgic amenity Mean .J Hean N
Bath or shower None or shared 5.5 58 6.3 93
Erelusdive 7.8 609 B.0 867
Inside W.C. MNone or ahared 6.2 76 Bl 113
Exclusive 7.8 684 7.9 B4

Eeparatsa kitchen Mone or shared .2 1k 7.2 ]
Exelusive 7.7 T 7.8 917

Garden Ko ?iﬂ' 19"‘ 5.3 1'[|E'
Yes 79 ShE 8.0 H11

G..'I'-Eﬁ 'ﬂ' ?-'H‘ ﬁE ?qh 5&9
Tes 8.2 198 Bak 366G

Number of bedrocoma One 7.0 70 8.0 76
Tue 2.4 2RL 7.6 2

Four or more B.2 50 7.9 03

Central heating Yen 8.1 %21 B.b 357
No 7.3 Lo T.b 56k

Tenure Owned-outright 8.8 99 8.7 201
Mort paged 8.2 141 8.2 286

Council rent Falt %y T 323

Cther 615‘ 'E‘E ?-l1 151

Iwelling type Detached 7.7 11 8.7 L1
Semi-detachad 7.9 355 8.1 376

Terraced 7.8 287 Tolt £76

Flat/Maisonette B4 108 7.0 162
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sz = train sevices 2 18 G.2 3O 23 15 5% 03 = o
3hons 14 29 7al 27 294 04 oo 17 g 11
Treedun fovw nuise 19 21 Gae 2.8 E2 &2 1% 6 143 [
mteriain enta 3 10 5B Te2 31 19 5k 16 03 3
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.chonls 9 27 Ta5  Zeft 33zt Gl 19 =05 9
Farks & open spaces 15 50 Ta2 28 %% 31 by 1z =Oh 5
Traffic dn the strecto 36 o 5.5 2.8 ko 61 1% 03 03 3
seneral avpearance 22 1B £8,5 2.8 a7 Wy 19 10 32 "
Fersenal safety 17 10 fad 247 5 7115 10 a7 3
Loin necr Tooily 18 29 A T P 29 T2 18 ] Ol Eh
Spin; near friends 12 20 Tl 2aF 35 17 15 73 Db
2lean air 19 Ga Fa0 g6 A% e 21 13 o
Sort af peorle & 31 T 2ok &8 60 17 36 3G 12
CVERALL DISTRICY 11 28 F.5 245 - 72 23 30 -- -=
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able 1@

Bunderland Burvey:

Mean ratings of satisfection with "local district" and with

( Sunderland,/Het ton/Houghton/Wasbington) s u place to live"
by varicus census and other 'hard' meamurea relating to wverds

in which respondents live.

Ward indicator
Population 1. % aged O=4

Tenure

Amenity

Satisfaction with:

Looal diotriot

Less than E%
3% or more

8.5

kifg
Wi g

Town Wuse N
8.7 T 20

5
T+0 Bl 72 3kE

2. Children aged Oub

per 1000 women aged 15-14

20 ar more

7.0

8.5 T.0 307

EME 1% Tesa than 29% B.1 B.b 1.5 353
7 7 e 2 ar morn 0.3 8.5 T 395
4L, % & %0 or over Less than 19% 7.2 B.5 73 371
ged 19% or more 8.2 B.b Ty HYY
S: % aingle porson Leon than 178 5.6 B.% FE 0
households 17% oe more 7.9 8.5 74 399
6. % households with Less thar 7%  B.1 B.6 16 373
6 or more persons 7 % or more 7.3 8.5 T3 375
7. Average size of Lese thar 2.9 7.9 B.5 T4 297
nousshold 2.9 ur more Toh Bus 7.5 B51
H. € honmeholds at “Less than W  B.1 B.7 T8 W51
more than 13 persons per room 3% or wore 7.1 B.3 70 297
9. ¥ housebolds in Less than 26% 7.3 8.5 7.2 324
owner-occupation 2% or more 8.0 B 7.7 424
10. K houneholds rcnting Tese than 0% B.1  B.5 76 254
from local council 30% to 59% 7.8 8.6 7.5 164
0% te 7O% 7.8 B,5 7u 1%
or more 6.8 B.3 T 1Lk
11. % households with Less than 768 7.4 8.5 7.0 242
exclumive use of bamic amenities 76% - 90 8.3 G.4 B2 245
91% or more 7.5 B.6 T 261
12. % households with 0 - 0% 7«1 B3 T 3he
access to car 3 - bOE B.1  Bu7 ¥ 227
L% or more 8.5 B.7 82 175
13. No of buses per day Less than 600 7.2 B.b4 7.4 250
to city centre 600 or more 7.9 Hab 71 304
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rable 9 I

Fultiple regrepgeion of life-satisfaction on domain sstisfactions
FATIOKAL SULDadi L LT
ioggl. job exetl. job ingl. job excl, job
{13 (23 (3) 1 ¢1) @) Y|y {2y Gy () (3
lunber of caseg 501 801 323 634
HOUSE 23 05 | 27 1| 19 11| 30 1
LISTRICT =01 =06 | o2 =06 | 4 - | 12 o1
O 25 g | 23 1 T ofF | o8 05
Jutus UEMOCRACT ol o7 o 03 U4 U5 05 0%
weights LEISUHE of 05 11 0@ 11 a8 21 15
for ST. OF LIV, 33 32 32 27 24 22 22 18
demains FINANCE 16 15 21 20 20 20 28 27
[y HEALTH 1€ 16 18 18 12 13 % 4
EDUGATICH o3 0B 11 10 05 05 09 o8
JoI 1% 13 ik iz
Bultiple B° (5) 15 K0 49| 18 s 7| 12 31 32| 17 4% 45
% variance E}:pln:l.nedk
by environsent after A
eontealling for other < 03 1 =
domains
~ wariance explained
by ether desoipas after
cantrolling for envir- 40 35 25 54
onrient I
# of variance explained
by other domoing which
is indepondent of en- &3 g0 74 7
vironsent deomeins
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suir & variables fo
SURDERLAKRD
FEALIUT with district list
Lodel Ord- bult- Fulte-
erad iple iple
Moa B 24
Lumber of cases 7o o1 701
State of roads =02 01 o1
s @ Train services - 0% =5
Shope 03 ns 05
Freedow froo noise® 10 10 a7
Zntertainmants 06 05 0
dreedomn from orime® 0 (' 09
Sehoolg oz =03 =%
Farkes & open spatces o6 08 e
Traffip in gtreets Q3 =1 01
Gentral appearance” 24 27 27
Safety at ndght O 0z -
-eing pear family* (] 08 05
Aeing near frisads® oE 08 o8
Zlean air o0g D& Oy
dort of people® 35 3% 33
(View from windows)® (e
(Trivecy froom ueiphbel” oG
¥ yariance sxplained 6.2 58 Ly

A model of dist

et satisfaction

DISTRICT with person variablas

using MCA medel (17 =

Predictor

Sex

Rge gcroup”
Werking atatuo®

692

Beta=weisht
08
26
15

Terminel education sgpe 02

-
Teoure of dwelling
Type of dwelling"
Furibel status

17
11
Lol

Reaidence ar 3 of ams*® 10

Speial class of RHH

05

Adjusted multiple RS
¥ variance explained

11
15

vhe best predictors from each set (these marked *) were ineluded in the final
nodel together with census variables selected as having prima-facie relation

to digtriot cotisfocticon (mee bable 10}
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iab i & i all permutatic af edictar =cts
with HoA  (Sundarlanpd)

sredictor: [le. of Ests

categ= simple(t} (2) (3) (%) (=)} (&) ()

ories r
snvironment : lin, of cages T?}} 74E P04 733 B89 P04 ELS
View rrorn windows T 10 &3 14 i5 17 18
Ipivacy from neiphboura 10 hz oy 00 ofp o7
Freedom from -oise 10 k7 12 1 10 10
Freedom fron crime 10 b5 e 130015 15
Zeneral appearance 10 51 29 30 a0 30
sSelnr near family 19 1 11 12 15 15
Leing neat friends 10 =8 1» LERE 12
Sort of pecple 10 Lz Y 35 b %8
Census i
oaged O=14 3 25 38 T4 oo
. aged &0 or over 3 19 o3 06 12 07
# L'holds wilh O O0r dore peroous 2 23 o5 o9 o5 oF
w+ H'nelds in owner—-seoupation 3 17 . 1" 313
- with excl. use all amenilies 3 % 15 O 12 oy
« at tere than 1 persen per room 3 26 L ol 0% 0f
i h'holds with access te a car 3 26 a2 13 . I
lersan:
Ae Croup i 2k 26 0 BS54
Workins status k 11 (3 o9 o8 1
lenure of dwelling i 18 17 o5 o 0s
Srve of dwelling b 21 19 03 16 U4
degidence as f of are 11 b 10 (], ] o9 0f
fd justed multiple RE 60 12 12 & 1 20 &2
- variance explained B 15 R BE 07 24 &
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Appendix B Figures

Fig. 1 Hodels of life satisfaction. McKennell (1971)
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5 » Life-patisfaction/Well-Being
D = Domain satisfaction

= Bubedomein satisfaction

= Affect

= Perponality

Other components of S

(=B
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Fig 3
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Appendix C Cenous and sther dats awailable for Sunderland wards

Totul population

% aped D-14 years

% aged 60 or over

Total households

Average size 0f Household

% pingle-person households

% bouseholds with one child

% households with two or more childrem

% houssholds with six or more persans

% men aged 15 or over econcmically active

% women uged 15 or over economically active

% married women economically active

% households with children aged O <1k

Total dwellinge

Total electorate

% poll in dpril 1973 elections

Average occupancy rate of dwelling

Total bouscholdes in ownetre=ocsapation

% households in owner-occupations

Total houwocholds in ceuncil property

% hougeholds in council property

Total households in unfurnished private rented property
% households im unfurnished private rented property
Totml households in furnished private rented property
% households in furnished private rented property
Total shared dwellings

% housebolds with exclusive use of all amenities
% NouBEnolds living at more thau 13 persons per room
% households living at between 1 and 13 persons per rvom
Tatal households with one car

Total households with two or more cars

% houmeholds with access to & CAD

Average cumber of cars per head

% aged 15 = 20 years

Total publie houses

Total licensed restaurants

Totel licensed clubs

Total FPoat Offices

Total Post Boxea

Total telephone kiosks

Totel chamirte shops

Total dentists

Total police statioms

Total playgroups

Total doetors

Totsl grass sports pitches (school)

Total clinice

Total voluntary associations

Total yuutl organizations

Total pepulation aged 18-20

% dieabled aged 18 or over

Index of children's play deprivation

Potal locel BNODB a

Totsl floor-space in local shops {1000 ft")

¥ Lebour vote (HMay T973)

% poll (May 1973)

Total children aged U=14% years

Total children aged S5=16 yearg

Total children aged O<=k years

Total women aged 15-bh years

Total children aged O-& per 1000 women aged 1544
% aged Ob yrars

Potal buses per day to eity-centre
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APPEND{® D T

The Extension of Mulliple Classification to Include Ordercd Predictors

Summar

Multiple Classification Analysis is & widely used technioue for
determining the relationship between a continueus or quasi-continucus (eg.
interval scale) variable and s pumber of nomiral or categoricel predictor
veripgblep. The distinguishing feamture of MCA is that it in no way depends
on any ordering of the catepories. This is often most advantageous when the
anslysis involves such predictors as occupation, region, meritsl status, etc.

In fact, & subsidiary ume for MCA has been proposed in which the adjusted
devistions for each category of each predictor can be weed Lo define & linear
seale for tha predicter, which ean he interpreted as that scale, which, together
with the other predictors, best explains the variation in the dependent variable,

However, we often aced to introduce diserete predictors which have
inherent ordering, such as preference ratings or ladder scales. The applica-
tion of MGOA to = model involving such predictera doss not necessarily foree
the adjusced deviations to show a monotonic relationship between the dependent
yariable and each predictor. MCA eould e usmed to ehow that & strong monotonic
relationehip does exist, hut in practice most social surveys foil to produce

such an ideal result.

The preblem that is deslt with here is primardly that of devizing an
sxtension to MOA to allow for this menotenie relationship of the predictors
on the dependent variable. The standerd version of the MCA model is summarized
and the method of solution ie indicated. The extra consiraints necessary for
the oriered verslon of MCA are bthen cxmnined and the criteria for ite sslutien

rra fdentified.
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Hatation

Basic Elements

L&t

be the size of the sample,

be the number of predictors,

be the number of cetegories for the i-th predictor,

be the value of the dependent warimble ¥ of the hk-th response,

he the dummy warisble for the j-th cstegory of the i-th predic-
tor far the k-th obkservation. euch thet:

d if thie catepory has becn selected

1
gk U otherwlee,

L ]
be the adjusted deviation {er coetfacaient) Tor the J-th catepury
of the i-th predictor,

be thes weight applied to the k=th reaponss,

he the residusl error for the k-th regponse.

Dapived wariables

TNefine

|

..ij

il

ijim™

. the weighted number of responses in the sample;

the welghted number of regponses for which

H
2=
k=1
i 'H'kl'kj'h'. the weipghted averape of the dependenl variable,
= L]

¥l ke
e the i-th predicter falle in the j-th catepnry;
r

thi,]kg'ri‘ﬂr{ij' the weighted average of the dependant

k*l  garisble when the i-th predictor falle in the j-th
catesnry:

|I

dei:;kdlrnk, the weighted nusber of responsss for which

the i-th vredictor falle I Lhe J-Llh calepory aod Lhe
I-th predictor felle in the m-th category.

=
it
-
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The FOA Medel
The sasic Multiple Classification Analysise model definee a lineer i

relationships between the dependent variable ¥ and the adjusted deviations ui.;j
far sach prediclor:

e Cq
£ !'k-H-v- E E “ijdijk-*t

R
Here ¥ is a constant, which depends on the restrictions on the coefficients
The solution to thie model is defined only up to an srbitrary adaitive

e

wl
constant for each predictor. That is:

& .
1

if K and ay i] provide a solution to the model

i ] :

then K=K + 2 Ki anid aij e a:i.;j = Hi gles provides a solution,
Where K, are srbitrarily chosen constants. Thus, in order to obtain a uwnigue

solution we must restrict the values of 84 by a set of constraining equations.

Cil
The esuations that have been used in standard MOR models ! are the cero medan

conpstraintal

WLl
(2 25 S I N “e*i 1% 3k = 0.

LI e

The lsast-squares mirimization procedure is used to obtain the solutiom:

Kinimize i ukPEP exbject to the constraints (2}
L :

Thia technique minimizes the weighted sum-of-squares of the residual error
term, and is equivalent to the minimization of the unexplained varistion in the

dependent variable Y.

Using the derived variables previously defined, the sathematical protlem
reducts o the fellewing f-:m::lu

£ P Ly F <
=) Minimize .L:_ 3 E HiJ]m lijﬂlm = Z E i j
oot Le mey LT gn
. :-:{‘fij - ¥
eubject to f?: Hij 84 = G

This problem has s unigue solution, sand can be shown te be the solution to

the et of normpl eguations:

LY

() 2 g hag =¥y Ty - D

LEj J_‘ll
Iterative solutione to these eguations ere well-known and have been
implemented in the computer program MCA, which is widely available both ae &

gingle progran and im Lhe CSIRLIE pachapte
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lntamr-:*t:nti\:-n af the BMOA moded

The ¥CA model has been interpreted in terme of similar ststistical
problome.  For example Boriquiet ot al. o have mhown ite relatinnehip to
rultiple analvais of variance and to dumsy varieble regressicn. In the asnelysis
of variance model we consider & Peway anslysis of variance with ﬂ1xGEx......xC
individual eells, and with a varisble nusber of cbservations in each cell. The
canffigients ai,j are then the "fitted conmlants' of the ANOYA model.

For multiple regression with dumey varisbles, oaoe of the dumzmy variables
for coeh Pre.di.:t_g.r- hocomas redundant, Aand 18 E;EI'J-E]‘.EIJ.].J" amitted frosm the model.
The dusmy verisble multiple regression cceffieients hij are thus related to the
MC: coefficients by an additive constant Q*L for sach predictor:

L=
. + &, wh ., = = W, b,
a; =by v Q; where -';_: ”b”..-"h'
A& turther interpretation ul MOA ls & rescaling program. The eealad

':;.:r.ldicti:\t" wariahl e are defined by:
L

X " Z. a3 k.
&

The HOA model (with zero mean constraints) may ther be rewritten:

’ )2
(5} ‘fk= ¥ o+ § :Cﬂ: + ey where H.inh = {h
This 18 then a repression podel of fk mrainet I“{ where the beta seefficisnts
are n11 unity. Thue by constructing a scale for sach predictor using the coelfi=
cients 85 we produce derived predictor variables which are sealed in such a way
@& to minimize the variation in Y. The correlation matrix for ¥ and the .'ilifa

may be derived directly from the cosfiicients a,, and the weighls Hijl:u
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HGA with ordersd prodictors

A problem which freguently cccurs in survey analysis concerns the fitting
aof ordered cateporical predictors to a dependent varisble. For example we may
wigh to examine the composition of an overall altitude ecale in terma of
compenent scales, where the scales cannot be apsumed to be isomsrphic with
resphet to each other.

The diffieulty arises when we demand that the adjusted deviations
oreserve a monotonic relationship between each predictor and the dependent

varigble. That is, for =xasple; & higher predicter value must preduse a more
positive effect on the estimate of the dependent varisble. Hence in our HCA
model we pust demand that the coefficients 23 be monotonic with the category j.

(&) k > § = e, P ag 5

Thusg we must examine an MCA model as derined in (%) sbove but with the
additionnl oot of senstrainte dafined by (6},

The problem may be solved by firot concidering the differcnces bebweon

adiacent coefficients:

Let 234 = 85

i

57 By T R0 4a1) for ] #1

After some algebraic mmipulﬂtiam we can rewrite the oinimization preblem

(7} Minimize E Z Z n_1 [Zz Hi;ln] %ikfn

RFEL iz =H en
- o -
-2 Z Zl L Z TR T _ﬂj %ik
[ = |
e o
subiect to s [,ﬁ_ wijl Z,=0and L. 2 ©for k# 1.
LR i“k

This preblem ie now in the form of & standard gquadretic programming model.
In penerel it has p unigque solution, and a computer program has been develoned
te solve the ordered preblem. Thie consiete of an sdditional subroutine to the

KCA progrom.
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Solving the Urdering Froblem

The solition to the minimization problem (7} is given uniquely by the
fallewing formula:z
B Ly Lo n [
© e 22 I NN S AW
o) mE b 1;.“ m-r - _‘1‘“

W{_t} T for K# 1."1':.h= O for b - 1,

E;h.; 0 for ¥#1 and either I"rI-h = Q or E'.th = U,

Where the zero mean constraint again appears as s property of the solutlon
sguaticn, when we take the case for ¥ = 1. This formula can be made more practics!

by substituting for the &,, dinto the rest of the set of equations:

i
P& Lot -
(4 Vig ™ Z Z [Z Z_ LP T P L R BT
£=1 R ¥R oman

L

- Z W, (£ -0 2 0 for KAT,
IR
zﬂ:‘; O for K¥ 1 and either V.. = 0or 2, = 0.

'his requires a new iterative technique for ite soluticn, derived from the
mebheds of linear programming. In general this method, the oimplex noethod,
provides an exact solution, snd singilarities {ie. linear deperdence of predictors
categories) can be detected without difficultv. However the nusber of iterations is
often a5 much 86 ten or twenty times that taken by the normal equations method,
although the cocputation required at émsech iteration is somewhat reduced. In addition,
Trec of nominal predictors oan be accomodated by foreing the 1.|'1th merrn and ralane
sing the constrainte on the Eil-f." and negativelv related predictors can be introduced
by reversine the inegualities.

Tre simplex sethod of solution distinguishes between basic categories, where
the equality vik = 0 helds, and non-beeic categories, where the egualisy Eih =0
Aoldz, The initin) solutivn starts by making all categories pon=tmasic, and then
anch snhasmuent fteration introduces a new category into the basie, until the

conditions in equation (9) are met.
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