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AREA~BASED SOCIAL INDICATORS : PROBLEMS AND PROSPECTS

1. _ INTRODUCTION

On technical and conceptual grounds, ratio measures fall short
as social indicators for use in area-based programmes., This paper
examines the reguirements of area-based soclial indicators and examines
some value~laden issues which must be operationalised if the signed

chi-square representation is to form a viable and effective alternative.

The aims and scope of this paper are best clarified by reviewing
some of the component processes in the formulation of social indicators

in a policy-orientated context., These are :

{1} A clear statement of purpose, which includes a theoretical
consideration of the objectives of the study and of the
unmeasurable concepts which are to be quantified,

{ii) Choice of surrogate data, which involves a de&ﬁctive and
empirical evaluation of desirable and available alternatives
and of the limitations of the chosen statistic with respect
to value implications, inherent bias, errors, scale
relevance, etc,,

{iii)Derivation of operational definitions of indicators, based
on the selected statistics, and an evaluation of the
implications of differing formulations.

The majority of reviews and comments to date tackle the first and
second of these processes. This paper concentrates on the methodological

problems of measurvement in the last of these tasks.

Many of the social indicators used in ares-based measurement and
information~system studies are either ratios or absolute numbers
{(Hakim, 1977, 1978). These often form thé primitives in the formulation
of more complex indices, wheﬁhér these are derived explicitly through
aggregative procedures (Enox, 1975) or whether they remsin nebulous and
implicit as in the Planning Research Application Group (PRAG) clustering
exercises (Webber, 1975).

This paper limits itself to & consideration of these primitives
and inclﬁ&as the signed chi-sguare measure {Visvelingem, 1976, 1878)
in this category. It is concerned with the conceptual implications of
variations in the definition of these low-level indicators, particularly
in a problem~oriented context, and contends that the commonly used ratio-

indicators are inadequate and misleading as area-based social indicators.
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Hakim (1978), Knox (1978) and others feel that many social
indicators have been selected on an ad hoc basis with 1ittle
congideration of aslternatives, of theoretical aspects, of value
implications or of what each indicator is supposed to measure. Carley
{1981) takes a pragmatic view that the mismatch between a surrogaie measure
and the underlying concept is inevitable given that : |

(i) there 1s & pressing and immediate need for social indicator

data for policy making, when
(ii) social statistics and social theorising are still at a very

early stage of development, and considering that

(iii) academic research workers concerned with social indicators
often do not have sufficient grasp of policy objectives to
enable them to evaluate the conceptual implications of

changes in the definition of social indicators.

Edwards (1875) criticised the hotch-potch aproach to the use of
social indicators for the study of deprivation in Britain "in which any
variable deemed by the researcher to be even vaguely relevant..... has
been thrown into the statistical melting pot and those which emerged
glued together by high correlation coefficients have been used as
composite indices of urban deprivation” (p.281). While this approach
was engendered by the lack of a substantive and exhaustive definition
of what is meant by deprivation, it has fostered a concensus of opinion
which assumes urban deprivation "to be that which the indicators measure”
{p.275) and has diverted attention onto technical and statistical

sophistications,

In view of these and other factors, Edwards (1975) suggested that
simple technigues are of "sufficient acecuracy and prevent the most
blatant biases” (p.280) for most programmes of positive discrimination
involving the allocation of additional resources on & partial basis,
He defined a simple and low-leveldecision-making indicator as "a variable,
descriptive of certain demographic, environmental, pathological or
service provision characteristics, frequently aggregated on a geographical
basis, which can be iused alone or in conjunction with other variables to
identify areas or aggregations of populations with particular cheracteristics
deemed relevant for the implementation of 8 social programme or potential

programme " (p,277}).
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Other empirical studies have found that even simple measures
present‘teahnical problems., It is widely known that the use of absolute
numbers in guantitative analysis introduces a blas towards large
populations and impedes comparative study. Ratic measures have been
conventionally used to standardise data units with respect to base
populations and to facilitate comparisons, However, reservations have
been sypressed over the use of ratio measures (Choynowski, 1959: Dewdney
and Rhind, 1975; Holtermann, 1975; Visvalingam, 1976, 1978) which tend
to produce more extreme values in small populations and near—average

ones in large populations,

Holtermann (1975, p.35) in her study of urban deprivation in Gresat
Britain, notes "the extent or severity of deprivation in an ED has been
measured by the proportion of households (or persons) deprived. Although
it is standard practice, this procedure imparts a bias towards the
inclusion of smaller EDs (i.e. those with few households or persons)
and this will have affected our results because there is in fasct a fair
amount of variation in the size of EDs. EDs in the large cities tend fto be
larger than the Great Britain average, and EDs in Scotland smaller,......
s0 the bias works against the inclusion of EDg from the large cities of
England and Wales and towards the inclusion of those from Scotland, The
alternative was to rank EDs by absclute numbers of deprived, which
would have worked agsinst the smsller EDs, so there was no obviously
correct method of ranking? The limitations of ratio-measures become
more apparent with the use of constant areal uniis, such as grid squares,

since these include a wide range of populsation sizes,

The signed chi-square measure, which is equivalent to the standard
score for ratios in the two-category case, appears to be a more
satisfactory compromise between ratios and absolute numbers (Visvalingam,
1976, 1978) and was used in preference to ratios for the mapping of one-
kilometre grid square bivariate census dats in *People in Britain - g
census atlas’ (C,R,VU,/0,P.C.58,, 1980; Rhind et, al,, 19B0)

It has been shown that the problems assocliated with the use of
ratios are not peculiar to constant area units but can also be observed
in data relating to Loecal Authority Areas since the latiter are by no
means equal population units (Vigvalingam and Dewdney, 19877). Woreover,

while the spatial distribution of extreme signed chi-sguare values
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remained consistent at different levels of aggregstion of data ranging

from one“kilqﬁatr&‘grid*square& to asdministrative digtricts, the

spatial pattefn of extreme ratio-values was highly varisble and tended

to approximate the signed chi-square distribution only at higher levels

of aggregation. This observation suggests thatyﬁigned chi-sguare is

a more robust indicator than ratios for portraying ares—~based profiles.

More recently, Jones and Kirby (1980) demonstrated that inferences
concerning the 10§ation, spatial concentration and overlap of different
sorts of deprivation within Reading will depend upon the dats messure
empibyed. They favoured the chi-sgquare representation on statistical
and cartographic merit and coneluded "The extent to which chi-square
analysis migﬁt influence our inferences concerning particular types
of familiér paﬁtarﬁm {such as those measuring deprivation) is thus
revealed as a topic of some research potential” (p.416).

There aré at present two different formulations of the signed chi-
square measure., The formula of Mantel has been used by Giiliam and
MacMahori (1960), Howe (1970) and others largely for testing the
significance of ratio values. Jones and Kirby (1980) ué&d this measure
for ranking p@puléﬁions as suggested by Visvalingem (1976).

Viﬂvalinggm (1978) operationaliised this measure in different terms and

her defiﬁitioﬂ was used by the Census Research Unit (1980) in their atlas

of populaﬁion. The differences in the two definitions are irrelevant for

the purpobes of this paper. Low-lsvel indicators are often based on
dichotomous data in which the two categories are inv&rsély,cbrraiated in
ratio and signed chi-sguare terms. Conaeq@ently, the values derived from
Mantel's and Visvalingam's definitions exhibit a linear relationship which
tends to yield the same ordering of "worst® and "best’' areas on a measurement
scale, even if the ordering of near-gverage areas is varisble. The technical
differences between the two formulations are of greater relevance in studies
concerned with the classification and analysia of pelyahotommnﬂ data. d
Visvalingam's chi-square measure was conceived initially as a descriptive
statistic for portraying social conditions rather thaﬁ socisl problems,

It has bean‘us&ﬁ as an effective substitute for ratio-measures in what Hakim
(19?7,p{5) calls census summary studies for providing degcriptive

information on key variables on national (CRU/OPCS, 1980) and regional

(Visvalingam, 1979, 1980) scales.
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Unlike ratios, the signed chi~square measure cannot be utilised -
in a mechanical Fashion in purposive studies. Furthermore, even.in
deseriptive studies, the signed chi-square measure poses @rﬁblems of
definition and interpretation when applied to data for irregular areal

units such as EDs and LAAs (Visvalingam and Dewdney, 1877, p.23).

Ze REQUIREMENTS OF AREA-BASED SOCIAL INDICATORS

Implicit in the various definitions of area —based social

indicators is the notion that each surrogate measure, however crude,

bears at the very least a monotonic relationship to a selected

dimension of the underlying concept. Thus demographic areas and
concentrations of populations can at least be ranked uneguivocally

with respect to a dimension of need,even if there is some doubt over

the scale of differences in need (this being the subject of transformation
and standardisation procedures), This ranking allows the selection of

the ‘worst® areas for various purposes such as payment ofyhenefits,
further study etc. However, it has already been established that, when
interest extends beyond purely univariate considerations, there is no

fizxed scheme for the ranking of populations {(Visvalingam, 1978, p.93).

To some extent, changes in data representation reflect the
perspectives of different purposes which focus attention on different
aspects of the underlying phenomenon., Absolute numbers feature
prominently in individually based policies, ﬁﬁch as social security
payments, rate rebates, location of day-care centres, etc, In contrast,
area—~based policies select target areas on the basis of relative, as
opposed to absolute, deprivation, often using pereentage deprived as the
operational defintion. For example, on & regional scale, proportion
unemployed has been seen as an indicator of a region's inability to attract
investment and thus economic activity and employment to itself. However,
the use of ratic measures has inadvertantly resulted in the problems
of small populations being amplified while other areas with a higher
density and larger numbers of individuals and households under stress
have not received the same prominence, HMore importantly, the ‘worst’

areas gs identified by ratio messures incorporste a low degree of
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spatial concentration of multiple and individual aspects of ﬁaprivatiunl.
A concentration of resources in these 'worst’ areas consegquently implies
the neglect of the mass of unemployed persons (Bhort and Bassett, 1878,
p. 156) and has clearly not inspired much confidence in the eguity of
area-based policies.

According to Holtermann (1975, p. 33-34),

"confidence in the efficacy and equity of area-based
policies to alleviate deprivation must rest on a belief
in some or all of the following propositions....

Relatively small and compact areas exist wherein high
proportions of the population are deprived, and the
deprived are sufficiently concentrated into these areas
for at least a substantial proportion of them to be
found within the areas designated for priority treatment.

The same resources of materials or human effort can alleviate
more deprivation when the people at whom the policies are aimed
live near each other than they would be if the same number of
people were scattered....

Levels of welfare of deprived people are reduced'even further
by living near to other deprived people”.

These propositions suggest that deprived areas (i.e. the context
of deprived persons) should measure the following forms of spatial

concentration :

(1) the proportion of the area’s population which is deprived,
{ii) the proportion of the deprived in that area,

(iii) the proximity or density of deprived.

Proportion deprived and proportion of the deprived

The majority of social indicator research has concentrated on
the first definition for descriptive, diagnostic, prescriptive and most
other purposes., This is indeed regrettable, since some economic and
psychological implications of deprivation reinforce the statistical

reasoning that proportion deprived may not be a linear or even monotonic

20 per cent unemployed in an economically active populetion of
100 involves only 20 unemploved. In contrast, 15 per cent
unemployved in a population of 10,000 includes 1500 unemployed.
There is a much greater range in population sizes in the
administrative Districts and one-kilometre grid sguare areas
in Britain,
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indicator of the severity of d&privationn For exapple, if we consider
prgnerﬁion‘uﬁﬁmyiayﬁa, where unemployment rates gre high and widespfea&
priaés‘ﬁé#& to be depressed. On the other hiénd, the high cost of Living
and the demand for housing in London intensify the hardeghip of the
unemployved, particularly gince eaonomic factors and the built-up
envirenment offer liftl@ opportunity for.#ﬁ&ievihg‘ﬁh@ frustration
and,%@r@dcm of the unoccupied., This is aggtﬁ?ﬂ&éd by a‘peiwanal
kaWKéagﬂ Of’th& contrast in the life experience and, more significantly,
the éxpeatation& and opportunities open to th@msﬁlvég and their
rﬂlativély well aff'near~ﬁﬂighbouﬁ@. This can only lead to resentment
and animesity towards the ‘establishment', as evidenced by growing

tension and vielence in many inrer city areas,

It is fortuitous that the signed chi“ﬁquﬁ%&‘m@aﬁure, particularly
when used with constant areal units, can opérationalise all the above
three forms of concentration simultanecusly. It bas been used with
great success for ordering aress with respect to naticonal or some other
stati$tieal average or expegtation (CRU/OPCS, 1980). However, thé
availability of tke signed ehi-EQMare measure does not remove the

aforementioned problem of producing an uneguivacal ranking of areas.

A momewhat mechanical approsch to data analygis has begn encourdaged
by the static distributien of ratio values, givén a set of numerstors and
denominators. The 'worst' areas always remain the worst, even if there
is some scope for discussion of how bad the conditions are. Thig is
usually determined by invoking some national, local or soecially justifiable

standard or reférence point.

Carley (1981, p. 168-9) reviewed some discussion on the importance
of rederence points as preaénted by Hatry (1972) and Hara (1976). The
latter sugg&méad that, in many cases, there are po standerds for
performance; for example, there is probably no sush thing as an
aceeptable rate of crime or ubsmployment, and so ﬁ&ah measures as have
been developed reflect value- judgements af‘sbme éwﬂtiam Gﬁ the cammﬁnity,
Carley (p. 189) argues that "In many cases, however, this problem may
be theoretical - what adminmistrators and the publie are awnﬁérﬁ&d‘wiﬁh
is relative rates of change - rising crime and not any sbselute level”.
This argument, which assumes that the relative rates form a static
waﬁiesﬂirreay&ative of the norms or standards, cannot be spplied to chi-
aﬁﬁatﬁ analysis, in which the ranking of pmpuxatioms is dépendent upon
the 1§v91 of expectation,
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The key issue in the use of the signed chi-sguare messure is
the formulation of expectation (Visvalingam, 1976, p.l?).z Sinc& most
areg-based programmes are nationslly applicable, ar&a~based social
indicators must be comparable and applicable over the country es a
whole (Fdwards, 1975, p. 278). This precludes the use of local
standards in policy-related studies but it does not ﬂeeessariiy

justify the use of national or statisticel averages.

The application of the signed chi-sguare measure to policy-
oriented problems is thus limited by the need to fornmulate, on the
basis of non-statistical criteria, a level of e¥pectation, for
example one corresponding to the level of deprivation tolerable in
a given state of the economy. Moreover, by its very definition it
becomes unworkable if mero values are specified as the norms. This
may arise with a policy geared towards full employment (the author
is currently investigating an adaptation of the signed cpi~square

measure for this purpose).

Proximity of deprived

For a variety of reasons, including confidentiality restrictions,
personal and household statistics collected by governmént asgencies are
only available in aggregate form in the United Kingdom, Théae are
released in printed and computer-readable form at different scales for
a variety of areas such as administrative units, other functional and
statistical districts and arbitrary units such as grid squares (Denham,

1980).

Despite limitations, ED dasts figure prominently in many studies
of soclial conditions, problems and policies, largely on account of
their fine resolution and betause of the belief that they cofrespond
to residential neighbourhoods and that‘they constitute hear*aqual

population units. Holtermann's (1875, p.35) study indicetes quite

2,
It must be remembered that the chi-square measure includes a
population weighting for both above and below expectation directions.
If we return to the example for IS00 unemploved, as apposed to
20 unemployed, the area with 10,000 people will be deemed relatively
'well-off’ using a notional 16.5 per cent national average. In
contrast, a soclal norm of say 5 per cent tolerance level would
reflect in bumeric terms a more common sense view of the problem,
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¢1ﬁar1y that even the urban, EDs are variable with respect to both
areai 812& and populatzon aontent, The variation in populatmmn
cantent can be aacomme&ateﬁ through the use of the 31gned chi~square
megsure, Variation 1n the size of areal units reguires an explicit

aoﬂsideratian of density.

D&néity or proximity of the deprived has been identifiled as a
factofjaf some imﬁartance in the selection of target areas,
partigularly with respect to the éffieﬁcy of ‘area-based prmgrammes.
In addi&lﬂn, denﬂiﬁy of the deprived complements proportion deprived
as & me&ﬁure ‘of the context of {reiative} &eprmvatlanwg It is thus
also relevant to the conaept of equity of area~based policies. TFor
axamplé,tﬂansity of the unaﬁploy&d, given the same proportion of
unemployed, is iﬂdiaativ& of other forms of deprivation such as
overcrowding, leading possibly to shafing, a lack of privacy,etc.

Vet the ma}&ri@y of studies to date bave not deemed it
impor%ant‘ie consider density Iet alone to operationalise 1it. Again,
this can be attributed to the fact that conventional ratio indicators
give no scope for a consideration of density since the physical
size oOf ﬁhe areal unit is irrelévamt, It matters not whether a 10
per cent unemployment is expregéed per unit ares or for the entire
area, However, r&ﬁervationskcﬁncerning the mapping of non—area
based ratios can also be applied to their us@yin spatial studies and
ﬁartiaglarly in ares-based policies. The signed chi-square measure
requires a cdﬂﬁi&@ration of whether density is relevant to the required
purpose, since it provideﬁ some scope for a simultaneocus consideration
of proporfidn deprived, proportion of thﬁ deprived and proximity of

daprﬁv&&.

Visvalingam and Dewdney (1977, p.23) pointed out that, when

areal units vary in size, the sigped chi-square measure is bilased towards

3,

The notional problem of 1500 as opposed to 20 unemployed becomes
more significant when we consider that, in genéral, the larger
populations ave contained within physically smaller areal units.



-10~
the physically larger areal units. "Considei the case of two
administrative units, A and B, with identical population densities

and masculinity proportions. If A is twice the size of B, the chi~-
square values for A will be greater than those for B, since the
resultant population is larger'. This is reasonable if the ranking

of areas is to provide a basis for the distribution of resources to
administrative bodies, since the problem is more widespread in A than

in B. However, the mapping of these areas is likely to exaggereate

this ranking through the demarcation of a larger area in a denser

ludies, giving the misleading impression that the per unit deprivation

is also more acute. The scope for misinterpretation increases the
"danger that politicians and planners may use indicators as 'vindicators'
©f their particular philosophy or ends“(Carley, 1981, p.148). The

scope for political manoceuvres increases if we accept practices,

such as those used by Webber (1975), which use even higher-level
aggregates of these irregular units (compounded together on an
arbitraryeven if seemingiy objective basis) as the basic spatial

units in our conceptual derivation of the spatial structure of ocur
gosiety.

While it is not the intention of this paper to digress into a
discussion of sex composition, Figure 1 has been included to give
some impression of the effsct of density considerations on the ranking
of irregular areal units., Visvalingam and Dewdney (1977, Figs. 29 and
36) have already compared the ten per cent of the 284 Local Authority
Areas with the highest and lowest signed chi-sguare and ratio values
for masculinity. The extreme signed chi~square values, based on
figures with & crude density adjustment, are portrayed in Figure 1
af this paper. These distributions should be compared with the
extreme ten per cent of grid 3quaré areas (Visvalingsm and Dewdney,
Figures 23 to 28). The\discrepancias in the patterng of high

masculinity are particularly striking,

The concept of density is difficult teo define in operational
terms, since the effect of per unit density cannot be isolated from
the impact of the surrounding environment with respect to the efficacy
and equity of area-based policies. The task is made no easier by
official statistics, which often refer to irregular spatisl units

which vary in shape, size and population content and whose areas
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often include large tracts of conceptually irrelevant components,
Pvans (1980) reviewed the implications of the different types of

modifiable areal divisions which are currently in existence (99.15~22}.

Grid squares or other constant units diminish the need for an
explicit consideration of per unit density. A major reservation
concerning the use of grid-square data is their lack of reselution
compared with enumeration districts in urban areas. This, however,
is a comment on the scale of data release rathef than on the
practical utility of the grid framework. Grid squares offer a more
permanent data framework for monitoring the impact of policy
compared with other spatial systems, which are no less arbitrary.
Perceptual worlds are not bounded by grid squares; neither are
they created by the mere demarcation of irregular and changeable

boundaries.

Familiarity and continuity are indeed vital to policy makers
and executors, particularly since timeliness is a very important
reguirement in decision-making. However, the academic community
must assume the challenging responsibility of objectively coping
with the spatial eguivalent of the King's census and/or of investigsting
the practical implications of the unfamiligr but potentially more
useful framework of constant areal units. Aside from their cartographic
and statistical merits, constant units, by their very ‘umnaturalness’,
include an elemsnt of neutrality in policy-related studies and limit

the scope for political distortion of spatisl statistices.

Constant areal divisions appear to offer the most sppropriate
framework for area-based policy research. Given an sdequate resolution,
they enable the demarcation of 'natural’ problem areas, if they exist,
for policy formulation. There is then a need to "translate’ policies
into the fremework of Jjurisdiction areas for implementation., An
explicit acceptance of the diffevrent spatial domains of investigation,
prescription and action, highlight the need for a methodology Ior areal
transmutations, This requires the continued production of grid sguare
data, which is not an onercus task given computing power and geo-coded

primery date.



3. CONCLUS TON

bChang&s-in data representation aliter the ranking of populstions
and thus the designstion of priority and target areas, This paper
has outlined some technical and philosophical ressons for rejecting
ratio~megsures a8 area-based social indicators., They fulfill only
sne of the statistical reguirements of the propositions of area-

based policies.

The signed chi-sguare measure 1is capable of simulianecusly
incorporating all three statistical requirements of asres-based social
indicators, It works particularly well with data for constant aresal
units, but a meaningful operationalisation of the concept of density

may prove difficult when data refer to irregular areal units,

The sensible application of the signed chi-sqguare measure to
social problems and policies reguires the adoption of socisl rather

than statistical norms and expectations. Even an approximate projection

of socio-economic and political requirements may prove more incisive
than a precise statistical average. |

In this context, it is necessary tc reconsider the substance
of preservations concerning the eguity and efficacy of area-based
policies, These reservetions have been based on the low degree of
spatial concentration and overlep of individual and multiple aspects
of deprivation observed in target areas identified using ratio-messures

Since changes in data representation alter the ranking of areas,
it is necessary to sssess the implications of this discussion for
measurement and information system studies which heve used ratios as
primitives in their derivation of composite indices and multivariste
classifications. The concepts presented in this paper alsc have
implications for all forms of spatial analysis which currently use non-
area based ratios. For exsmple, the identification of those soft-frui:
growing areas which are major producers of strawberriss would involve
& consideration of similar concepts.

Even low-level indicators of individual aspects of deprivation
reguire complex formulations, An explicit, unbiased and mesningful
analysis of the multi-dimensional nature of deprivation is indeed

# Tormidable and challenging task,
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