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ABSTRACT

Historically geodemographic classifications haverbereated as closed systems — or ‘black box’
environments. This results in a user being predenit a classification with little or no
understanding of the decisions made and the pres@sgolved in its creation. The ‘GeodemCreator’
is a free general purpose geodemographic decisjgpost tool, making the processes of building a
classification transparent to the user. The 201 C®All be a free, open source classification with a
fully published methodology. This will allow teclmpies to be easily transferred and applied using
‘GeodemCreator’ to make the 2011 OAC adaptablepasdibly updateable in the future.
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1. Introduction

Commercial geodemographic classifications are edeas ‘black box’ systems (Longley and
Singleton 2009). Experts use closed methods andderdittle documentation of the data inputs,
weighting and normalisation procedures or the digetiethods of clustering. The 2001 Output Area
Classification (2001 OAC: Vickers and Rees 2007, dontrast, is an open geodemographic
classification built using 2001 Census data, andt thas been widely used in applications.
Notwithstanding arguments that many neighbourhdfildsr out’ successive residents with similar
characteristics to their predecessors, the 2001 @A=arly increasingly marginal to measuring the
geodemographic patterning of neighbourhoods todlégreover, there is a need for more open
geodemographic classifications which reflect thengiing dynamics of population characteristics. An
important issue that contributes to the lack of ropgeodemographic classifications is the
unavailability of free software tools which remotree technical complications of creating them. In
this paper we present our work of creating a mespansive and open geodemographic classification
by using the ‘GeodemCreator’ software tool. A casaly is presented by using ‘GeodemCreator’ to
build an open ‘Socio-economic and ethnic’ clasaiin of Greater London. The paper also describes
preliminary work towards the creation of 2011 Owtprea Classification (2011 OAC) which will use
2011 Census data when they become available.

2. Need of Open, Transparent and Flexible Geodemagphic Classifications

The use of geodemographic classifications has beqmpular in different areas with applications in
health (Farr and Evans 2005; Shel&@nal. 2006), policing (Ashby and Longley 2005), eduaatio
(Singleton 2010) and local government (Longley Sihthleton 2009). Census data have remained the
core data source for creating geodemographics sggtitmns. The current expansion of ‘open data’
initiatives has resulted in an ever increasing amof data sources becoming available to the public
This has allowed, in addition to general purposessifications, bespoke local and national area



classifications to be created by public and privaganisations in addition to academic researchers.
The Office for National Statistics (ONS) NeSS Datechange (Office for National Statistics 2009) is
an important open data source, where users cdeagd of Census data through the API. The London
Data Store (London Data Store 2010) has been cdrdatethe Greater London Authority as an
initiative to make London's data free and accesdiblall. Programmers and data analysts can now
use thousands of data sources in addition to Cefegasto create their own local area classification
Crime Data have also been made public by policeefoin the UK as part of the open data initiative
(http://lwww.police.uk). This enables general usdega analysts and programmers to map latest crime
data either by downloading the data or getting feeds from the http://www.police.uk website.

By contrast, there has been considerable critigising from the ‘black box’ nature of commercial
geodemographic classifications. Users of commentéasifications only receive final classifications
after areas have been grouped into different ctass®l as such have to accept what they are given.
Longleyet. al. (2009) critique the ‘black box’ nature of geodemagahic classifications and form the
view that there is a need for more open methodss&lmpen methods are expected to be transparent
in explaining all the procedures employed to baildeodemographic classification. Thus there is a
need of a clear documentation about the methodselefcting variables and their weightings, the
normalization techniques employed, and the clugjealgorithms used. Open methods ensure that
users have more confidence in the geodemograpssifications they are using.

There are a number of statistical packages (R, SB&b Microsoft Excel) available which can be

used for building geodemographic classification@mwever, there has hitherto been no unified

software utility that can be used for building geougraphic classifications which are open,

transparent, and flexible. Created by Adnan (2013¢odemCreator' is one such general purpose
geodemographic decision support tool. 'GeodemCQrdata free software utility with no license fees.

The software can be used for building national egian-specific bespoke geodemographic

classifications. In the current version, 'Geodena@re allow users to build geodemographic

classifications at any bespoke spatial levels.

The next section explains the use of ‘GeodemCredtorbuilding a new geodemographic
classification of Greater London. It is proposedttthis tool can be used in conjunction with the
creation of the 2011 OAC. Some of the backgrounth#2011 OAC is set out in Section 4 of this

paper.

3. Using ‘GeodemCreator’ to build an open geodemogphic classification

This section shows the results of a case studysbyguGeodemCreator’ to build a geodemographic
classification. ‘GeodemCreator’ is a cross-platfdoul that requires only Java (http://java.com) and
R (www.r-project.org) installed on the machine, acdn be used by both experienced and
inexperienced users for building their local aremdgmographic classifications. Figure 1 shows a
screen shot of the software.
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Figure 1: A screen shot of 'GeodemCreator'

to the observation that the 2001 OAEk@rs and Rees 2007) ascribes too many
neighbourhoods to the blanket ‘multicultural’ caigg ‘GeodemCreator’ has been used to create a
software environment for socio-economic and etluhassification of Greater London. The 41 2001
OAC variables (Table 1) are supplemented with Y2woethnicity variables (Table 2), created using

rldnames database (http://worldnamesigptdifiler.org).

Variables Domains

V1.
V2:
V3:
V4.
V5:
V6:
V7.
V8:
V9:

Age 0-4

Age 5-14

Age 25-44

Age 45-64

Age 65+ Demographic
Indian, Pakistani or Bangladeshi

Black African, Black Caribbean or Other Black

Born Outside the UK

Population Density

V10: Divorced

V11:
V12:
V13:
V14:
V15:

Single person household (not pensioner)

Single pensioner household

Lone Parent household Household Composition
Two adults no children

Households with non-dependent children

V16:
V17:
V18:
V19:
V20:

Rent (Public)

Rent (Private)

Terraced Housing Housing
Detached Housing

All Flats




V21: No central heating

V22: Rooms per household

V23: People per room

V24: HE Qualification

V25: Routine/Semi-Routine Occupation

V26: 2+ Car household

V27: Public Transport to work

Vv28: Work from home

V29: Limiting Long Term lliness (SIR)

V30: Provide unpaid care

V31: Students (full-time) Socio-Economic
V32: Unemployed

V33: Working part-time

V34: Economically inactive looking after family
V35: Agriculture/Finishing employment

V36: Mining/Quarrting/Construction employment
V37: Manufacturing employment

V38: Hotel & Catering employment

V39: Health and Social work employment
V40: Financial intermediation employment
V41: Wholesale/retail employment

Table 1: 41 2001 Census variables used for building tHE ZDutput Area Classification

V42: ‘European’ ethnic group
V43: ‘East Asian & Pacific’ ethnic groug
V44: ‘Muslim’ ethnic group
V45: ‘Greek’ ethnic group

V46: ‘English’ ethnic group
V47: ‘Nordic’ ethnic group

V48: ‘African’ ethnic group
V49: ‘Japanese’ ethnic group
V50: ‘Hispanic’ ethnic group
V51: ‘Celtic’ ethnic group

V52: ‘Jewish’ ethnic group
V53: ‘South Asian’ ethnic group

Table 2 Ethnicity variables for creating the geodemograghassification

‘GeodemCreator’ produces the final classificatiod ¢gheir corresponding radial charts. The software
uses the standard implementatiork-@heans clustering algorithm to cluster the dataamogeneous
groups. The radial charts are helpful in naming idedtifying characteristics of individual clusters
The final classification produced is shown in Fegac
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Figure 2: A socio-economic and ethnicity classificationGrieater London

The following Figures (3 to 9) show the radial ¢baf individual clusters. Based on the valuedef t

selected variables, each cluster was given a umgoe.
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Cluster 1: English and European ethnic groupsciuster 2: Well off and educated Asian Families

living in suburban areas
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Cluster 3: English, European, and Celtic fringe

city commuters
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Cluster 5: Childless European city dwellers

Figure 6
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Cluster 7: English and Europeans living in coupailperties

This section has explained the use of ‘GeodemQre&bio building an open geodemographic
classification. Because ‘GeodemCreator’ is a freftware utility, the process of building a
geodemographic classification is transparent touger. This will result in improvements in research
practice, through clear documentation of the praoesiemployed in producing classifications.

4. The 2011 Output Area Classification

The 2011 OAC will be a free, open source geodenpdgcaclassification of the United Kingdom.
Like its predecessor, the 2001 OAC (Vickers and sR2@07), it will be considered a “general
purpose” classification that is not designed wittly &pecific application in mind. Through the
development of the 2011 OAC it is foreseeable #paicialised variants of the classification will be
made, but the responsibility to do so will incregdy shift towards the user community. As CACI
have shown, in addition to their standard ACORNdpug, variants — such as HealthACORN and
GreenACORN — can co-exist (CACI 2011), demonstgasirdesire to create both general purpose and
specialised geodemographic classifications.

It is proposed that the 2011 OAC methodology wdllgublished in full, including all code used. This
will result in the 2011 OAC being a completely opswurce geodemographic classification; with
techniques that can be easily transferred and exply any user to create their own bespoke
classification. Decisions that in the past wereedasipon ‘black box’ solutions (Longley and
Singleton 2009), where specific details of the madttogies used remained unpublished, create the
greatest problem when trying to create an openaanduntable classification. This is especially true
of variable selection as this is particularly htvdlescribe. Vickers (2006) describes the creatifcea
geodemographic classification as “as much of arfoanh as a science”. This is in reference to the
long-held assumption that the analyst needs to kaperience in the field of geodemographics to



make decisions about how best to create a claasific— a process in which variable selection is of
fundamental importance. In the past, even if uberge been aware of which variables have been
included, they do not fully understand why thosgipalar variables were used. To an extent this is
true even of the 2001 OAC, considered an openifitagoon. Due to the subjective nature of variable
selection the final variables selected will varpeleding on the analyst creating the classificafidre
2011 OAC will attempt to resolve this issue by gsinmethodology that will rely on an algorithm to
sort through all variables and decide forcluster groups which variables offer the greatest
discriminatory power. This is only something thaistrecently become a possible, in the wake of
continuing improvements in computational processing

For the advanced user, this should be sufficienttfe creation of a bespoke classification usirg th
2011 OAC methodology. Other users will require stssice in creating their own bespoke
classifications. The ‘GeodemCreator’ is thereforpadentially useful tool for both this particular
element of the geodemographics community as wethase who have previously created their own
bespoke geodemographic classifications, such ak CGityl Council (AGI 2011). ‘GeodemCreator’
will also extend the shelf life of the 2011 OACtdhgh its provision of a number of useful functions
Firstly users will be able to modify aspects of #8841 OAC methodology to their choosing — such as
the number of variables used and/or the extentowérage required across the United Kingdom.
Secondly the 2011 OAC variables can be used inuoatipn with other data sources to introduce
new variables, as is the case with the socio-ecanand ethnicity classification of Greater London.
Such modifications and adaptions will allow the gbgity of updating the 2011 OAC over time,
albeit rather crudely, and thus maintain its ref@eaas the Census data elements age.

5. Conclusion and Prospects

This paper describes work towards building morepoasive and open geodemographic
classifications. For a range of essentially legaegsons, only expert users presently produce
classifications. However, ‘GeodemCreator’ is a wafe tool that removes the technical
complications of creating a geodemographic clas#ifin, and thus helps users in building open
geodemographic classifications. However, in theaenirform, 'GeodemCreator' is a free software
utility, but the future work will involve the lauhcof an open source version of the software. This
paper also describes the preliminary work towanditdding the 2011 OAC, which will be an open
source and free geodemographic classificationhénftiture, ‘GeodemCreator’ will make the 2011
OAC adaptable to developments in geodemographibg;hwmin turn will require a methodological
approach adaptable to the changing needs of users.
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