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ABSTRACT 

 

Geodemographic classifications provide discrete indicators of the social, economic 

and demographic characteristics of people living in small neighbourhood areas. 

They have been regarded as products, which are the final 'best' outcome that can 

be achieved using available data and algorithms. However, reduction in the cost of 

geocomputation, increased network bandwidths and increasingly accessible spatial 

data infrastructures have together created the potential for the creation of 

classifications in near real-time within distributed environments. Current 

geodemographic classifications are said to be 'closed' in nature due to the data and 

algorithms used. This thesis is a step towards an open geodemographic information 

system that allows users to specify the importance of their selected variables and 

then perform a range of statistical analysis functions which are necessary to create 

classifications tailored to user requirements. 

This thesis discusses the socio-economic data sources currently used in the creation 

of geodemographic classifications, and explains the work towards the creation of a 

non-conventional data sources arising out of the UCL's surname database. Such 

data sources are seen as key to the creation of tailor made classifications. The 

thesis explains and compares different cluster analysis techniques for the 

segmentation of geodemographic classifications. The development of an online 

information system employs an optimisation of k-means clustering algorithm. This 

optimisation uses CUDA (Computer Unified Development Architecture) for parallel 

processing of computationally expensive k-means on NVIDIA's graphics cards. 

The concluding chapters of the thesis set out the architecture of a real-time 

geodemographic information system. The thesis also presents the results of the 

creation of bespoke local area classifications. The developmental work culminates 

in a pilot real-time geodemographic information system for the specification, 

estimation and testing of classifications on the fly. 
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1 CHAPTER 1: INTRODUCTION 

 

This is a thesis about geodemographics ς the analysis of people by where they live 

(Sleight 2004). It seeks to advance the approach in a number of important respects. 

First, it develops new methods of delivering readily intelligible mapping of data at a 

wide range of scales to large numbers of end users. Second, it seeks to develop and 

apply improved methods for estimating and testing geodemographic models, in 

order to bring greater stability and consistency to the calibration process. And third, 

it introduces a flexible and interactive framework for specifying geodemographic 

representations using a range of open data sources, that offer greatly improved 

prospects for accommodating population dynamics (Birkin and Clarke 1988: 88) into 

geodemographic representations. It is argued that these different themes of 

specification, computation, visual evaluation and interaction render 

geodemographics more robust, transparent and applicable in an era of open data, 

faster computation, and enhanced methods for visual communication. 

 

1.1 GEODEMOGRAPHICS 

 

Geodemographics are small area classifications that provide summary indicators of 

the social, economic and demographic characteristics of neighbourhoods. They are 

based upon the fundamental premise that place and population are inextricably 

linked with one other. Knowing about where somebody lives, can reveal a lot of 

information about that perǎƻƴΩǎ ƛŘŜƴǘƛǘȅ ±ƛŎƪŜǊǎ ϧ Rees (2007), a notion that is 

fundamental to the spirit and purpose of human geography. Singleton et al. (2010) 

describe how geodemographic modelling of neighbourhood conditions presents a 

successful and applied approach to understanding socio-spatial differentiation at 

the neighbourhood scale, that is widely used in the public as well as the private 

sector to predict the consumption of product, services and resources. 

GŜƻŘŜƳƻƎǊŀǇƘƛŎǎ Ƙŀǎ ŀ ǊƛŎƘ ƘƛǎǘƻǊȅΣ ǘƘŀǘ Ƙŀǎ ƛǘǎ ƻǊƛƎƛƴǎ ƛƴ /ƘŀǊƭŜǎ .ƻƻǘƘΩǎ ǎǘǳŘƛŜǎ ƻŦ 

deprivation and poverty of London in 1889. This precedes the work of Marr (1904), 

who mapped housing conditions of Manchester and Salford based on their housing 

conditions, and established a tradition that can be traced through the work of the 

Chicago urban ecologists in the 1920s and 1930s, social area analysis of the 1950s 
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and factorial ecologies of the 1960s and 1970s to the work of Webber (1975) and 

Webber and Craig (1978), who sought to identify deprivation in inner city areas of 

Liverpool. After this, many commercial companies contributed to this field 

(Experian, Nottingham: MOSAIC, CACI, London: ACORN) (Sleight, 2004). Today, 

geodemographics is even more popular with the emphasis on creating bespoke 

geodemographic classifications in health (Farr and Evans 2005; Shelton et al. 2006; 

Peterson et al. 2010), policing (Ashby and Longley, 2005), education (Singleton, 

2010) and local government (Longley and Singleton, 2009). In their current form, 

the use of geodemographics is in both public and private sector projects (Birkin et 

al. 1996) (Peterson et al, 2010). 

Geodemographic classifications continue to use census data as the principal data 

source for neighbourhood segmentation. Census data cover a wide range of 

attributes regarding demographics and socio-economic characteristics of the 

population. However, over the last decade or so, commercial companies have come 

to use other data sources in addition to census data. These data sources include 

lifestyle surveys, financial measures data, property characteristics data, County 

Court judgements, credit card data etc. This list of data sources to create 

geodemographic classifications is not exhaustive, but the motivation for using these 

sources has lain in the quest to devise ever richer and more relevant depictions of 

small area conditions. 

 

1.2 MOTIVATION FOR THIS THESIS 

 

The motivation for this PhD arises from the need to create open geodemographic 

information systems for improved public service delivery and decision making.  

Hitherto, geodemographic classifications have been created from static data 

sources which do not necessarily reflect the dynamics of population change in 

modern cities. Census data have been the main source of creating geodemographic 

classifications: however, they are usually collected at infrequent (usually decennial) 

time intervals in different countries. Thus at the time of writing (September 2011), 

the most recent available census data for United Kingdom are for the year 2001. In 

view of the scale and rapidity of changes consequent upon regional, national and 

international migration, alongside a range of changes in household composition and 

built form, commentators (particularly with interests in commercial 
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geodemographic systems) have argued that updating for inter-censal periods is in 

order. Data are increasingly available in near real-time and could be integrated to 

ŎǊŜŀǘŜ ƳƻǊŜ ǘŜƳǇƻǊŀƭƭȅ ǊŜǎǇƻƴǎƛǾŜ ǎȅǎǘŜƳǎΦ ²ƛǘƘ ǘƘŜ ŀŘǾŜƴǘ ƻŦ ǘƘŜ ΨƻǇŜƴ ŘŀǘŀΩ 

initiative in the United Kingdom (see http://www. data.gov.uk), many data sources 

have been made public, and it has became possible to create bespoke local area 

classifications in real-time. The ONS Ness Data Exchange (Office for National 

Statistics, 2009) and London Data Store (London Data Store, 2010) are examples of 

derived data sources and products in which live feeds of data have been available 

using innovative application programming interfaces (APIs). In addition, static data 

can be downloaded from a wide range of other web locations and could be used for 

various purposes. All of these possibilities enable us to create geodemographic 

information systems which could exploit these data sources in building 

geodemographic classifications. 

A closely related issue is the openness of the classifications that can and have been 

produced. Many commercial companies create and sell their geodemographic 

classifications, but for obvious commercial reasons do not disclose the precise data 

sources used, their provenance, or the methods used to build them. The nature of 

these classifications is thus essentially closed and users are required to proceed 

without the knowledge of data and methods used. This makes public scrutiny very 

difficult for these classifications, and also raises issues of user accountability. While 

public consultation is becoming popular in various areas, it is also of demonstrable 

importance in geodemographics (Longley & Singleton, 2009). Together these issues 

raise the need to build classifications where the information regarding the data and 

methods used are open to public. Also there is a need of the verification of the final 

classifications produced either by expert users or by public consultation.  

Each of these issues provides the motivations for this PhD research, with the aim to 

develop open geodemographic information systems which could produce free and 

open classifications, in ways that are sensitive to user requirements and which can 

be interpreted by the user at various stages in the classification process.  
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1.3 AIMS AND OBJECTIVES 

 

The aims of the PhD are twofold. First, the aim is to explore different data sources 

for their inclusion in creating more open and responsive geodemographic 

classifications. Second, the aim is to design and develop an open software product 

for building local area bespoke geodemographic classifications. This software 

product will enable the users to control how they produce a geodemographic 

classifications.  

These aims will be achieved by the following objectives: 

 Investigate geodemographic classifications, and how they are 

produced 

 Build a novel data source of family names that could provide an 

international benchmark for geodemographic analysis. This entails 

accessing diverse data sources with different data structures, and 

the creation of a large and complex dataset. 

 Develop analytical visual methods for data aggregation, monitoring 

and exploration of the composite data source created in the 

previous objective.  

 Review different data sources available in the public domain and 

investigate the potential for their inclusion in creating 

geodemographic classifications. This will also involve the 

development of a web-based service for extracting live XML feeds of 

data from an online data source. 

 Investigate the utility of different cluster analysis techniques to build 

geodemographic classifications. This will be followed by technical 

work on the optimization of clustering algorithms (specifically k-

means) to allow users to build open geodemographics quickly and 

efficiently. 

 Design and develop a pilot software utility that will enable users to 

create geodemographic classifications. This software utility will be 

tested through creation of a number of bespoke geodemographic 

classifications. 
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Detailed specifications of each objective are developed in individual chapters. As 

such, the primary motivations for the PhD are both methodological and technical. It 

will investigate the development of new data sources from of view of creating 

geodemographic classifications. Data sources available in the public domain will 

also be investigated for their inclusion in the classifications, and the methods for 

building geodemographic classifications will be investigated and enhanced in order 

to allow classifications to be produced in real-time. The concluding chapters of this 

thesis will discuss the design, development and testing of a desktop software utility 

for creating local area bespoke geodemographics classifications. 

 

1.4 METHODS AND OUTPUTS 

 

As described above, this thesis is a mix of methodological discussion and technical 

software engineering concepts. The thesis starts (Chapter 2) with an overview of 

geodemographic classifications and the methodology that underpins their creation. 

Chapter 3 describes the creation of a very large data source of family names from  

26 countries around the world. This data source is created by aggregating data from 

a number of telephone directories and electoral registers. Chapter 4 takes the 

international database of Chapter 3 a step further by devising a visualisation 

strategy for a huge geographical data source across a range of spatial scales. This 

chapter discusses different visualisation techniques and their advantages and 

disadvantages in different circumstances. To this end, the thesis emphasises use of 

a single indicator (in this case a surname) to pioneer deployment of a range of 

visualisation techniques across a full range of geographic scales.  

While Chapters 3-4 emphasise database design and visualisation principles applied 

to a single indicator, Chapters 5 discusses a fuller range of data sources available in 

public domain for their possible inclusion in creating geodemographic 

classifications. This Chapter investigates the variables and spatial coverage of the 

data sources. A methodology is also devised for the creation of a web service for 

extracting live xml feeds of the data from an online data source. This is important if 

classifications are to be created in real-time using live feeds of data from a number 

of data sources. 

Once the data sources have been investigated in sufficient detail, Chapter 6 

emphasises on the methodology of creating a geodemographic segmentation. This 
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Chapter discusses cluster analysis in detail, and discusses different clustering 

algorithms and assesses their relative efficacy in real-time environments. Different 

optimisation of k-means clustering algorithms are devised and explained from the 

view of creating geodemographic classifications quickly and efficiently. 

Chapters 7-8 implement the data and methods discussed earlier in the thesis. 

Chapter 7 emphasises the design and development of a public domain software 

utility, 'GeodemCreator'. This software utility enables users to create their own 

bespoke geodemographic classifications. Chapter 8 discusses the implementation of 

'GeodemCreator' in the creation of a number of open geodemographic 

classifications. 

Thus the main outputs of this research are: 

 Interactive websites for visualising very large socioeconomic datasets 

across a full range of spatial scales. 

 An optimised version of a clustering algorithm (k-means) for 

purposes of creating classifications in real-time environments. 

 The design and architecture of 'GeodemCreator' which is a publicly 

available software utility for building geodemographic classifications 

 The software ('GeodemCreator') itself.  

 

The software utility 'GeodemCreator' will be made available to download from a 

web link with an outline user guide, so that users can download the software and 

create their own bespoke classifications.  

Published work arising from these different activities is detailed and included in the 

Appendix 1 section. 
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1.5 THESIS STRUCTURE 

 

The thesis is organised into nine chapters. Each of the seven core chapters 

addresses one or more of the six objectives specified in section 1.2.  

A brief introduction of each of the chapters is given below: 

CHAPTER 2: GEODEMOGRAPHIC CLASSIFICATIONS 

This chapter introduces the concept of geodemographic classifications, and 

describes their rich and varied history. It continuous with discussion on the ways in 

which the current generation of geodemographic classifications are created by 

commercial companies. This chapter also discusses how geodemographic 

classifications differ from other social statistics, and provides a thorough critique of 

the diffusion and use of geodemographic classifications. It also emphasises how 

classifications are created with a thorough description of data and methods used. In 

the final part, this chapter introduces international geodemographics classifications 

and various problems relating to content and geographical coverage of the data 

used to create them. This chapter lays out a motivation for the creation of a data 

source of family names from around the world. 

CHAPTER 3: CREATION OF A GEO-REFERENCED GLOBAL NAMES DATABASE 

There are numerous and innovative sources of data which have hitherto not been 

exploited in the creation of geodemographic classifications. This chapter discusses 

the creation of a database of surnames from 26 countries around the world. This 

database contains useful information about the migration, social mobility, and 

ethnicity (Mateos, Webber et al. 2007). The chapter is divided into two parts.  

The first part discusses the ways of extracting attribute data from different data 

sources and storing them in the database. It starts by discussing naming 

conventions around different countries of the world and discusses the sources of 

the data (telephone directories, electoral registers, etc) that can be used to 

generalise about them. This continues with the discussion of the geo-referencing of 

names and address data extracted from telephone directories in particular. This is 

important for visualisation of the names data. The chapter also explains how the 

data are saved in Oracle database in the form of database tables and entities. In the 
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subsequent discussion, the overall structure of the 'Worldnames' database is 

described. 

The second part discusses the extraction of attribute data from graduated map 

data. This part explains the process of extracting attribute data from scanned map 

images. Chinese maps were used as an example dataset. This part explains the 

algorithm used to extract the data from the maps and how the data are stored in 

the database. 

To an end, this chapter describes the development of innovative procedures to 

establish a consistent international database which potentially provides the spatial 

data infrastructure to an international geodemographic system. Moreover, 

classification of the individual names data provides valuable information about the 

cultural, ethnic and linguistic patterning of different parts of the world, as well as 

evidence concerning the socio-economic and demographic characteristics of 

neighbourhood areas. 

CHAPTER 4: GEO-VISUALISATION OF THE WORLD NAMES DATABASE  

The research described in this chapter describes the development of multi-scale 

web tools for visualising the data sources created in chapter 3. It discusses and 

explains different geo-visualisation techniques and the visualisation of the 

'Worldnames' database. The chapter begins by describing the different web 

mapping platforms and visualisation techniques that are in current use. The relative 

usefulness of static map renderers, slippy maps, API based map services and flash 

maps are all described in detail. This section also explains the advantages and 

disadvantages of each of the available techniques.  

The Chapter goes on to explain the architecture and design of the 'Worldnames' 

flash website. This includes project specification and user requirements, 

justification of using flash over other web mapping techniques, web application 

design (using appropriate state-transition, class, and use case diagrams), and a data 

flow diagram of the web application. The screen shots of the 'Worldnames' beta 

website are given and explained, which then leads to the development of the final 

version of the 'Worldnames' website with a modification in the visualisation 

strategy (i.e. the choice between 'grid based flash maps' and 'administrative 

boundaries flash maps').  

The final section of this chapter charts the success of the website success and its 

promotion in leading news outlets across the world.  
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CHAPTER 5: DATA SOURCES REVIEW  

Chapter 4 documents the use of a single indicator variable (surname) to produce 

statistics and visualisation. Gedeomographic classifications are based on multiple 

indicators of socio-economic characteristics, and Chapter 5 discusses the data 

sources available in the public domains and could be used for building bespoke 

geodemographic classifications.  

First part of the chapter discusses the creation of a web service for extracting data 

from the ONS NeSS (Neighbourhood Statistics) Data Exchange (Office for National 

Statistics, 2009). This API provides live XML feeds of data for a number of data 

sources available in the public domain. This web service is important from the point 

of view of creating real-time geodemographic classifications where data is 

integrated from a range of different online data sources. This section explains the 

architecture of the web service. 

The second part of this chapter explains the data sources available in the public 

domain that might be used for creating geodemographic classifications. Variables in 

each data source are explained with the description of their spatial coverage. 

The third section explains the creation of two data sources from the amalgamation 

of London's land registry house price data with the ethnic classification of the Great 

Britain Electoral Roll. Onomap (Mateos, 2007) was used to code names data to their 

corresponding ethnicities. The ethnicity information and London's Land Registry 

house price data were joined and two new data sources were created. These data 

sources could be very useful resources for exploring socio-economic distributions of 

different ethnic groups in London. 

The final section of this chapter outlines the variables those could be used for the 

creation of geodemographic classifications. 

CHAPTER 6: CLUSTER ANALYSIS FOR THE CREATION OF GEODEMOGRAPHIC 

CLASSFICATIONS  

Geodemographic classifications are created using cluster analysis of socio-economic 

data. Cluster analysis combines/groups similar items into categories based upon an 

over-all measure of homogeneity. This chapter discusses relevant cluster analysis 

procedures in detail. 

The first part of this chapter explains different clustering algorithms. These 

clustering algorithms include hierarchical clustering, k-means clustering, 
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partitioning around medoids (PAM), and genetic clustering. This part explains the 

use of k-means for creating geodemographic classifications, and explains the 

instability of the basic  k-means clustering algorithm. Later, a detailed comparison 

of k-means, Clara (Clustering Large Applications), and genetic clustering algorithms 

is given using OAC (the ONS Output Area Classification) (Vickers and Rees, 2007) 

data at three different spatial levels. This comparison is important from the view of 

evaluating different clustering algorithms for their relative performance in real-time 

environments. 

The final part of the chapter sets out recent computational improvements in k-

means clustering. This includes using principal components analysis (PCA) on the 

dataset before applying the k-means clustering algorithm, and a parallel 

implementation of k-means on Nvidia's graphics cards using CUDA (Computer 

Unified Device Architecture) (Harish & Narayanan, 2007). 

CHAPTER 7: FUNCTIONAL AND TECHNICAL APPLICATION SPECIFICATION 

Previous chapters have discussed the need to building real-time geodemographic 

classifications, where the methods and tools of building the classifications are open 

and known to the users and public scrutiny. This chapter provides the proof of 

concept that these kinds of tools and methods can be developed in practice. It 

discusses the functional and technical specification for the development of a 

desktop software utility 'GeodemCreator', that can be used to create bespoke 

classifications. The application specification defines the overall functionality 

included in the software in the form of textual information and flow charts. The 

technical application specification defines the intended audience for the software, 

the operation environment required, the software scope, and the technology that 

can be used to develop the software. This part also describes the design and overall 

structure of the software.  

CHAPTER 8: A PILOT GEODEMOGRAPHIC DECISION SUPPORT SYSTEM 

This chapter describes the use of 'GeodemCreator' for building bespoke 

geodemographic classifications. The use of the classification in practice is illustrated 

using screen shots of the software in action, along with detailed descriptions of how 

users can create their own classifications.  

This chapter explains the creation of three different geodemographic classifications 

using 'GeodemCreator'. Output Area Classification (Vickers & Rees, 2007) data was 

used to create the first two classifications. Third classification was created by using 
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Output Area Classification (Vickers & Rees, 2007) data and an ancillary data source 

ƻŦ ŜǘƘƴƛŎƛǘȅΦ ¢Ƙƛǎ Řŀǘŀ ǎƻǳǊŎŜǎ ǿŀǎ ŎǊŜŀǘŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ΨWƻǊƭŘƴŀƳŜǎΩ ŘŀǘŀōŀǎŜΦ 

Chapter no. 3 ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ǘƘŜ ΨWƻǊƭŘƴŀƳŜǎΩ ŘŀǘŀōŀǎŜΦ ¢Ƙǳǎ ǘƘŜ ǘƘǊŜŜ 

classifications created in this chapter are:  

 An output area classification of Greater London: This geodemographic 

classification is the output area classification of Greater London. This is 

created by using the output area classification (Vickers & Rees, 2007) data 

for Greater London.  

 An output area classification of the United Kingdom: This geodemographic 

classification is the re-creation of the output area classification created by 

(Vickers & Rees, 2007). This demonstrates the creation of a national level 

classification using 'GeodemCreator'.  

 !ƴ ƻǳǘǇǳǘ ŀǊŜŀ ƭŜǾŜƭ ΨǎƻŎƛƻ-ŜŎƻƴƻƳƛŎ ŀƴŘ ŜǘƘƴƛŎΩ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ DǊŜŀǘŜǊ 

London: This case study described the creation of an output area level 

ΨǎƻŎƛƻ-ŜŎƻƴƻƳƛŎ ŀƴŘ ŜǘƘƴƛŎΩ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ DǊŜŀǘŜǊ [ƻƴŘƻƴ ōȅ ǳǎƛƴƎ 

ΨDŜŀƻŘŜƳ/ǊŜŀǘƻŜǊΩΦ ¢Ƙƛǎ ŎŀǎŜ ǎǘǳŘȅ ƎƛǾŜǎ ŀ ǇǊƻƻŦ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ōǳƛƭŘƛƴƎ 

local area classifications using census data and other ancillary data sources.  
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2 CHAPTER 2: GEODEMOGRAPHIC CLASSIFICATIONS 

2.1 AREA CLASSIFICATIONS 

 

Area classifications provide a unique way of viewing zonal geographies that bring 

together a range of variables, in order to identify similarities between areas 

(Webber & Craig 1978) independent of their locations relative to one another. The 

idea of area classification is not a new one: the human mind tends to group 

different things into categories; we tend to live near people we are similar to 

ourselves, in terms of social structure, economic conditions, and cultural behavioral 

values. Figures 2.1 and 2.2 illustrate this idea. Figure 2.1 shows the concentration of 

Bangladeshi people living in London, while Figure 2.2 shows the concentration of 

Hindi people residents.  There are clear groupings of people from different 

communities living in areas of London which are closer to each other. The source of 

Figures 2.1 and 2.2 is http://www.londonprofiler.org, and the shaded areas are unit 

postcodes.  

 

Figure 2.1: Concentration of Bangladeshis living in London 

http://www.londonprofiler.org/
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Figure 2.2: Concentration of Hindi people living in London 

 

Group or Area Classifications can be seen everywhere. Figure 2.3 and 2.4 show a 

different example. These figures show the concentration of two surnames in Great 

.ǊƛǘŀƛƴΦ CƛƎǳǊŜ нΦо ǎƘƻǿǎ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǎǳǊƴŀƳŜ Ψ[ƻƴƎƭŜȅΩΣ ŀƴŘ ŦƛƎǳǊŜ нΦп 

ǎƘƻǿǎ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ǎǳǊƴŀƳŜ Ψ/ƘŜǎƘƛǊŜΩΦ 5ŜǎǇƛǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ōƻǘƘ ŀǊŜ 

Anglo-Saxon surnames, they are concentrated in different geographic areas. This 

shows another example of grouping. The source of figures 2.3 and 2.4 is 

http://gbnames.publicprofiler.org.  

 

 

 

 

 

 

http://gbnames.publicprofiler.org/
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Figure 2.3: /ƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ {ǳǊƴŀƳŜ Ψ[ƻƴƎƭŜȅΩ ƛƴ ǘƘŜ DǊŜŀǘ .Ǌƛǘŀƛƴ 
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Figure 2.4: Concentratƛƻƴ ƻŦ {ǳǊƴŀƳŜ Ψ/ƘŜǎƘƛǊŜΩ ƛƴ ǘƘŜ DǊŜŀǘ .Ǌƛǘŀƛƴ 
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There are groups and clusters everywhere around us. The idea of area classification 

is a core part of human psychology, and it forms the basis for geodemographic 

classification. 

 

2.2 GEODEMOGRAPHIC CLASSIFICATION 

 

Geodemographics can be described by more than one definition. (Sleight 2004: 18) 

ŘŜǎŎǊƛōŜŘ ƎŜƻŘŜƳƻƎǊŀǇƘƛŎǎ ŀǎ άǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǇŜƻǇƭŜ ōȅ ǿƘŜǊŜ ǘƘŜȅ ƭƛǾŜέ ƻǊ 

άƭƻŎŀƭƛǘȅ ƳŀǊƪŜǘƛƴƎέΦ Geodemographics are small area classifications that provide 

summary indicators of the social, economic and demographic characteristics of 

neighbourhoods. Geodemographics works on the concept that place and 

population are linked with each other. Knowing about where somebody lives, can 

reveal a lot of information about that person (Vickers and Rees, 2007).  

DŜƻŘŜƳƻƎǊŀǇƘƛŎǎ ƎŜǘǎ ǇƻǿŜǊ ŦǊƻƳ ¢ƻōƭŜǊΩǎ CƛǊǎǘ [ŀǿ ƻŦ DŜƻƎǊŀǇƘȅ ǿƘƛŎƘ ǎǘŀǘŜǎ 

ά9ǾŜǊȅǘƘƛƴƎ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ŜǾŜǊȅǘƘƛƴƎ ŜƭǎŜΣ ōǳǘ ƴŜŀǊ ǘƘƛƴƎǎ ŀǊŜ ƳƻǊŜ ǊŜƭŀǘŜŘ ǘƘŀƴ 

ǘƘƻǎŜ ŦŀǊ ŀǇŀǊǘέ ό¢ƻōƭŜǊ мфтлύΦ DŜƻŘŜƳƻƎǊŀǇƘƛŎǎ ǳǎŜǎ ǘƘŜ ǎŀƳŜ ǇǊƛƴŎƛǇƭŜ that two 

residential neighborhoods that are close to one another are most likely to be similar 

than the ones that are more geographically separated.  Geodemographics analyses 

the socio-economic attributes of the population and groups the places in classes of 

different socio-economic structures.  

Geodemographic classifications group areas into modest numbers of categories 

(typically between 10 and 50) and typically classify neighborhoods at two or more 

hierarchical levels: for example, the five Categories that make up the top level of 

the commercial ACORN classification (CACI Ltd., London) are divided into a total of 

17 Groups at the secondary level, and these 17 Groups are divided into a total of 56 

Types at the lowest, tertiary, level. The characteristics of each class within the 

typology are summarized ōȅ ŀ ƭŀōŜƭ όŜΦƎΦ ά/ƛǘȅ [ƛǾƛƴƎέύΣ ŀ ǾŜǊōŀƭ άǇŜƴ ǇƻǊǘǊŀƛǘέ ŀƴŘ 

other descriptive material such as photographs, montages and videos. These 

multimedia are used to give users of the classification a clearer understanding of 

the characteristics of the underlying population. 

Geodemographics have a rich history. Their development continues a tradition of 

socio-spatial differentiation in human geography and urban sociology which 

extends over an 80 year period to formative work in urban ecology and social area 
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analysis (see Batey and Brown 1995 and Harris et al. 2005 for reviews and 

interpretations). The term was first coined in the 1970s in work seeking to identify 

deprived inner city areas (Webber 1975; Webber and Craig 1978). The success of 

these public sector applications led to the commercialization of geodemographics 

during the 1980s when the approach became widely used in the private sector as a 

method of target marketing (Birkin et al. 2002). More recently, public sector 

applications have moved somewhat to the fore (Longley 2005), with applications in 

health (Farr and Evans 2005; Shelton et al. 2006), policing (Ashby and Longley 

2005), education (Singleton 2010) and local government (Longley and Singleton 

2009). In their current form, the use of geodemographics is in both public and 

private sector projects (Birkin et al. 1996, 68-70). 

 

2.3 HISTORY OF GEODEMOGRAPHICS CLASSIFICATION AS A SOCIAL 

MEASUREMENT 

 

Geodemographics classifications have a rich history. This section describes the 

developments in geodemographics classifications in three eras. 

a) Pre 1981 developments 

b) Post 1981 developments (1981 - 2005) 

c) Recent developments 

 

2.3.1 PRE 1981 DEVELOPEMENTS 

Geodemographics can be thought of as having its origins as Charles Booth and his 

studies of deprivation and poverty of London in 1889 - 1899. Charles booth visited 

different streets of London and categorised the streets into 7 different groups, 

based on observed indicators of poverty and deprivation. This was the first 

classification of areas into homogeneous groups, and formed the foundation of 

ƎŜƻŘŜƳƻƎǊŀǇƘƛŎǎ ƻǊ ŀǊŜŀ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ CƛƎǳǊŜ нΦр ǎƘƻǿǎ ǇŀǊǘ ƻŦ /ƘŀǊƭŜǎ .ƻƻǘƘΩǎ 

poverty map of London, and Figure 2.6 shows the 7 categories of the map. This map 

provides a remarkable example of how areas having similar characteristics of 

population group together and form a classification.  
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Figure 2.5: /ƘŀǊƭŜǎ .ƻƻǘƘΩǎ ǇƻǾŜǊǘȅ ƳŀǇ ƻŦ [ƻƴŘƻƴ 

Source: (http://booth.l se.ac.uk/cgi-bin/do.pl?sub=view_booth_and_barth) 

  

Figure 2.6: /ƘŀǊƭŜǎ .ƻƻǘƘΩǎ ǎŜǾŜƴ ŎŀǘŜƎƻǊƛŜǎ ƻŦ [ƻƴŘƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ 

Source: (http://booth.lse.ac.uk/static/a/4.html) 

http://booth.lse.ac.uk/cgi-bin/do.pl?sub=view_booth_and_barth
http://booth.lse.ac.uk/static/a/4.html
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A second historical example of what would now be described as geodemographic 

classification is found in the work of T.R. Marr.  Marr (1904) mapped housing 

conditions of Manchester and Salford. He created a map that divides the areas of 

Manchester and Salford into 10 different categories based on their housing 

conditions. Figure 2.7 show the Marr map of Manchester and Figure 2.8 shows the 

legend of the map. 

 

 

Figure 2.7: Part of the Marr map of Manchester 

Source : (http://manchester.publicprofiler.org/marr/) 

 

Figure 2.8: The 10 categories of the Marr map of Manchester 

Source : (http://manchester.publicprofiler.org/marr/) 

http://manchester.publicprofiler.org/marr/
http://manchester.publicprofiler.org/marr/
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In 1970s Richard Webber contributed to geodemographics classifications by seeking 

to  identify deprived inner city areas (Webber 1975; Webber and Craig 1978). Figure 

2.9 show the map of the social area study for Liverpool city in 1971. This map 

categorises Liverpool into 5 groups based on the social status of the areas.  

 

Figure 2.9: Liverpool Area Study (1971) 

 

2.3.2 POST 1981 DEVELOPEMENTS (1981 - 2005) 

After the dissemination of 1981 UK Census of Population results, area classification 

saw lots of progress and development in the private sector. Commercial companies 

who paid to be licensed users of 1981 Census data created categories of areas by 

using the socio-economic variables. ACORN, PiN, Mosaic, and Super Profiles 

developed the private sector market during mid 80s. Commercial companies also 

used new ancillary data sources for the creation of geodemographics classifications 

and it has taken geodemographics far from just being based on a census data 

source. Electoral Registers, In the UK, Country Court Judgements, credit reference 

agency data, vehicle registration data, and lifestyle surveys have been used as the 

other data sources for the creation of geodeomographic classifications (Harris et al 

2005).  
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From 2001, UK Census data became free (there had hitherto been a license fee of 

£250,000 approx), and this further increased the popularity of geodemographics 

with an opportunity for smaller companies to create geodemographics 

classifications. With the increase in computing power and reduced costs of the 

data, it has now become possible for a single person to create a classification on his 

or her home PC. This does not require the resources of a whole company or state of 

the art computation devices to create the classifications. A large number of new 

companies have entered the market with their own geodemographics products. 

Table 2.1 lists the names of different organisations and their geodemographic 

classification systems available. 

 

Organisation Classification 

CACI ACORN 

Experian Mosaic 

EuroDirect CAMEO 

Claritas PRIZM 

Acxiom Personicx Geo 

AFD Software Censation 

Allegran Gnuggets 

Beacon Dodsworth P2 People and Places 

Business Geographies Locale 

The Clockworkds/TRAC SONAR 

GeoBusiness Locale 

ISL RESIDATA LIFETYPES 

Streetwise Analytics LIKEWISE 

                                                           Table 2.1: Some Geodemographic systems available 

 

2.3.3 CURRENT DEVELOPEMENTS 

The use of geodemographic classifications is now becoming popular in different 

areas with applications in health (Farr and Evans 2005; Shelton et al. 2006), policing 

(Ashby and Longley 2005), education (Singleton 2010) and local government 

(Longley and Singleton 2009). General purpose and bespoke classifications are 

being created by public and private organisations and academic researchers. Census 

data have remained the core data source for creating geodemographics 
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ǎŜƎƳŜƴǘŀǘƛƻƴǎΦ .ǳǘ ŦƻƭƭƻǿƛƴƎ ΨƻǇŜƴ ŘŀǘŀΩ ƛƴƛǘƛŀǘƛǾŜǎΣ  Ƴŀƴȅ Řŀǘŀ ǎƻǳǊŎŜǎ ƘŀǾŜ ōŜŜƴ 

made public, and it has in theory become possible to create bespoke local area 

classifications in real-time or on the fly. The ONS NeSS Data Exchange (Office for 

National Statistics, 2009) is an important open data source, where users can get 

feeds of census data by using the API. The London Data Store (London Data Store, 

2010) has been created by the Greater London Authority as an initiative to make 

London's data free and accessible to all. Now programmers and data analysts can 

use thousand of data sources in addition to census data to create their own local 

area classifications. Crime Data have also been made public by UK Police in an 

initiative to the open data policy (http://www.police.uk). This enables general 

users, data analysts and programmers to map latest crime data either by 

downloading the data or getting live feeds from the http://www.police.uk website.  

Computing equipment has seen major development with the increase in 

computation power almost fivefold in the last decade. Cloud computing is 

becoming cheaper and easy to use for the general public, which is bringing 

increased computation power to bear on fast transactions and real-time processing. 

Amazon (2010) has launched their EC2 cloud, which is a parallel computation 

architecture for running computationally intensive algorithms and processes.  

Taken together, these data and computational power improvements are also 

creating the infrastructure for bespoke local area and real-time geodemographics 

classification systems.  

 

2.4 HOW GEODEMOGRAPHIC CLASSIFICATION DIFFERS FROM OTHER 

STATISTICAL SOURCES  

 

2.4.1 GEODEMOGRAPHICS VS IMD (INDEX OF MULTIPLE DEPRIVATION) 

Created by the British Department for Communities and Local Government, the 

IMD (Index of multiple deprivation) is a measure of deprivation (hardship) made 

available at the small area level (Department of Communities and Local 

Government (2011)). Thus, the higher the deprivation index is, the more deprived is 

the area and vice versa. The Index was conceived by the Social Disadvantage 

Research Centre (SDRC) at the Department of Social Policy and Social Work at the 

University of Oxford. The IMD is based on the idea of distinct dimensions of poor 
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physical and social conditions which can be recognized and measured separately. 

These are experienced by people living in the area. The overall IMD is 

conceptualized as a weighted area level aggregation of several constituent 

dimensions of deprivation. The new IMD is a lower layer super output area (LSOA) 

level measure of multiple deprivation and it has been developed by using seven 

constituent LSOA level indices. Each domain in turn comprises a number of 

variables to assess the level of deprivation in a LSOA area. Once a score is achieved 

for all of the constituent domains, a weighting procedure is used to calculate the 

average IMD of each LSOA. The following table lists the seven IMD domains with 

the corresponding weights that are assigned to them. 

 

Domain Weight (%) 

Income Deprivation 22.5 

Employment Deprivation 22.5 

Health Deprivation and Disability 13.5 

Education, Skills and Training Deprivation 13.5 

Barriers to Housing and Services 9.3 

Living Environment Deprivation 9.3 

Crime 9.3 

                                                               Table 2.2: The seven domains of the 2010 IMD 

Source: http://ww w.communities.gov.uk/documents/statistics/pdf/1870718.pdf 

 

The IMD is different to geodemographic indicators in that the specialised remit of 

the IMD is to record the level of deprivation in a particular area and has limited 

applications. The IMD has a number of uses in government policy, where there is a 

focus on the implications of high deprivation at the local level. The remit of 

geodemographics is usually somewhat broader, however, and is not usually focused 

upon the lowest socioeconomic echelons.  

Another difference is the scale at which the different indicators are usually created. 

The IMD is created at the LSOA level. However, geodemographics classifications 

exist for much finer spatial scales, namely UK Output Areas and Unit Postcodes. 
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2.5 A CRITICAL REVIEW OF GEDEMOGRAPHIC CLASSIFICATIONS 

 
 

Over time, the following critiques have been developed of geodemographic 

classifications.  

 

2.5.1 DOES ONE SIZE FIT ALL? THE NEED FOR BESPOKE CLASSIFICATIONS 

 

Most geodemographic classifications divide areas in United Kingdom into a pre-

specified number of categories. This, for example, the ONS Output Area 

Classification (OAC) classifies each Census Output Area in the UK into one of seven 

broad categories. But question remains, do those seven categories adequately 

account for the characteristics of the population in the Output Areas in a sufficient 

level of detail for a given application? Singleton and Longley (2009) emphasize the 

need for local area bespoke classifications in their chosen application domain. 

Current classifications are created with the national coverage and they do not 

account for local level variations in the data. With the use of different data sources, 

application specific classifications can be devised for local areas. These 

classifications have been successfully demonstrated across a variety of areas, and 

there are many more sectors which could potentially benefit if the methods of 

construction and interpretation were more accessible. Decennial censuses of 

population have in the past been appropriate for creating geodemographics 

classifications, but the far-reaching and rapid changes that today characterize 

population characteristics and structure make it increasingly necessary to 

supplement census sources with data that are more timely and relevant to 

particular applications.  

Better and more intelligent integration of a wider range of available data sources 

can open new horizons for depicting salient characteristics of populations and their 

behaviors. The art and science of creating geodemographic classifications has 

always been about much more than computational data reduction, and a key 

consideration in this quest is the availability of decision support tools to present 

areal data from a range of attributes in a format that is readily intelligible to the 

user. Thus, for example, in devising a local indicator of future risk of obesity, it 

might be appropriate to use data sources that variously measure demographic 

structure, school attainment, deprivation and existing health problems. In 
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assembling such sources together, the analyst should be made aware of issues of 

data collection, normalization, weighting and data reduction methods.  

Census data remain the main source for creating these classifications, and they are 

also used for academic study because they are the only spatially-detailed dataset 

freely available. But careful choice of census variables does not invariably account 

for the salient differences in the population of different areas. Also, 

geodemographic classifications assign an area to a single class or group. This also 

means that everyone living in a given small area has the same characteristics, which 

is rarely if ever the case. (Voas and Williamson, 2001) provide a critical review of 

geodemographic classifications by identifying that there are more differences found 

within particular classes than differences found between classes. Small areas are 

different in many different ways and a few dimensions do not provide enough 

information to describe an area fully. Geodemographic classifications can account 

for some of the diversity but do not account for the complete diversity of the areas.  

 

2.5.2 OPEN METHODS 

 

There has been considerable critique arising from the closed nature of commercial 

geodemographic classifications. In their current form, commercial geodemographic 

classifications are created in silos by expert producers, most prevalently with closed 

methods and little documentation of the data inputs; the weighting and 

normalization procedures are not disclosed; and neither is the exact method of 

clustering. Users only get the final classifications after areas have been grouped 

into different classes and they have to accept what they are given. Longley et al 

(2009) critique the closed nature of geodemographic classifications and form the 

view that there is a need for more open methods. These open methods are 

expected to be transparent in explaining all the procedures employed to build a 

geodemographic classification. Thus there is a need of a clear documentation about 

the method of selecting variables and their weightings, the normalization 

techniques employed, and the clustering algorithms used. Open methods will 

ensure that users have more confidence in the geodemographics classifications that 

they are using.  
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2.5.3 PUBLIC CONSULTATION 

Another critique about geodemographics classifications is their closed nature and 

lack of openness to public scrutiny. In essence, users of the classification produced 

these days do not have any ability to give a feedback about the classification and 

alter the classification in any sense. Longley and Singleton (2009) addressed some 

concerns about geodemographic classifications being rarely transparent or open to 

scrutiny or challenge. They created a tool called E-society profiler 

(http://www.esociety.publicprofiler.org/). The aim of the project upon which this 

tool was based was to create a national classification of how people engage with 

new information and communication technologies (ICTs). The authors describe how 

this classification was opened to public scrutiny and challenge. Users can go on the 

website, see the classification, and provide feedback about the classification. The 

feedback may suggest a different class for areas for which users do not agree with 

what they see. They assessed 50,000+ searches and 3,952 responses during the 

consultation exercise. This method of open public scrutiny and challenge to a 

geodemographic classification make it more reliable and may also allow it to be 

updated. 

 

2.6 BESPOKE VS STANDARD CLASSIFICATIONS 

 

The increasingly complex, urbanized, and connected nature of human settlement is 

driving a demand for better contextual information to inform decisions about the 

needs and preferences of people and the places in which they live and work. 

Decennial censuses of population have in the past been appropriate for this task, 

but the far-reaching and rapid changes that today characterize population change 

are making it increasingly necessary to supplement census sources with data that 

are more timely and relevant to particular applications. Better and more intelligent 

integration of a wider range of available data sources can open new horizons for 

depicting salient characteristics of populations and their behaviors. The art and 

science of creating geodemographic classifications has always been about much 

more than computational data reduction, and a key consideration in this quest is 

the availability of decision support tools to present areal data from a range of 

attributes in a format that is readily intelligible to the user. Thus, for example, in 

devising a local indicator of school attainment, it might be appropriate to use data 

sources that variously measure demographic structure, school attainment, and 

http://www.esociety.publicprofiler.org/
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deprivation. In assembling such sources together, the analyst should be made 

aware of issues of data collection, normalisation, weighting and data reduction 

method.  

There is a need for the creation of more responsive and open geodemographic 

information systems. This would question the authority implied by classifications 

ǘƘŀǘ ǇǳǊǇƻǊǘ ǘƻ ǇǊŜǎŜƴǘ ΨōŜǎǘΩ ǎƻƭǳǘƛƻƴǎΦ ¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ of motivations for this. 

First, current classifications are created from static data sources that do not 

necessarily reflect the dynamics of population change in modern cities. Data are 

increasingly available at high temporal resolution and offer the potential to be 

integrated with other traditional sources to create more timely systems. For 

example, travel data recording the flow of commuters across a city network could 

be used to estimate daytime population characteristics. A further example could be 

extǊŀŎǘƛƴƎ ŦǊŜǉǳŜƴǘƭȅ ǳǇŘŀǘŜŘ ǇŀǘƛŜƴǘ ǊŜƎƛǎǘǊŀǘƛƻƴǎ ǿƛǘƘ ŘƻŎǘƻǊǎΩ ǎǳǊƎŜǊƛŜǎ ƛƴ ƻǊŘŜǊ 

to provide a more up-to-date picture of the residential composition of 

neighborhoods. A requirement for distributed and simple to use online 

classification tools arises from changes in the supply of socio-economic data and 

the potential that this creates for end users to create new intelligence on socio-

spatial structures. In addition to Census data that are collected every 10 years in the 

United Kingdom, numerous supplementary data sources are becoming available, 

some of which are already updated in near real time. The availability of such 

resources will increase the potential to create more responsive and application 

specific geodemographic classifications that will make it less acceptable to 

uncritically accept the outputs of general-purpose classifications as received 

wisdom. Second, application specific classifications have been successfully 

demonstrated across a variety of domains, and there are many more sectors that 

could potentially benefit if the methods of construction and interpretation were 

more accessible and transparent. I argue here that there is a need for web-based 

applications that enable the creation of general purpose geodemographic 

ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ Ψƻƴ ǘƘŜ ŦƭȅΩΦ Lƴ ǘƘŜǎŜ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ όǇƻǎǎƛōƭȅ ǊŜŀƭ 

time) classification inputs should be guided to fulfill the objectives of the problem 

under investigation, with output from such analysis computed within a reasonable 

wait time. The task of creating real time geodemographics by integrating diverse 

and possibly disparate spatial databases raises a number of computational 

challenges concerning data normalization and optimization for fast transactions. As 

compared to the computational challenges posed in the past, real time 

computational solutions in an online environment are becoming possible and I 
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anticipate that this will provide a stimulus to the development of real time 

application specific geodemographic classifications.  

 

2.7 HOW GEODEGRAPHIC CLASSIFICATIONS ARE COMPUTED 

 

Geodemographic classifications are computed by using the following four steps. 

a) Specification 

b) Normalisation 

c) Clustering 

d) Visualisation 

 

This section gives a brief introduction of these steps. However, more detailed 

description can be found in other chapters. 

 

2.7.1 SPECIFICATION 

This is the first step in creating a geodemographics classification. The step concerns 

with selection of data sources, selection of variables from the data sources, and 

specification of weights for each variable selected. 

The data used to create geodemographic classifications typically derive from any of 

a range of secondary data sources (Harris et al. 2005). Core to most classifications 

are census data and some classifications (such as the UK Output Area Classification: 

Vickers and Rees 2007) use no other source.  

Commercial companies create their own classifications by using census data 

alongside other data sources. Other data may be derived from behavioral or 

ŀǘǘƛǘǳŘƛƴŀƭ ǎǳǊǾŜȅǎ όŜΦƎΦ ΨƭƛŦŜǎǘȅƭŜΩ ǎǳǊǾŜȅǎ ŦǊƻƳ ŎƻƳƳŜǊŎƛŀƭ ǎƻǳǊŎŜǎύΣ ŦƛƴŀƴŎƛŀƭ Řŀǘŀ 

(e.g. county court judgments, directorships) and property information (e.g. 

property tax bands).  
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Table 2.5 shows different classifications and data sources used in their creation. 

Organisation Classification System Number 
of input 
variables 

Number of 
clusters 

Non-census data used? 

CACI                    ACORN                              79 
 

a) 6 
b) 17 
c) 54 

 
No 

Experian            Mosaic                               87 
 

a) 11 
b) 52 

Credit data, CCJs, electoral 
roll, postal address file, 
company directors, retail 
access 

EuroDirect CAMEO                              48 
 

a) 9 
b) 50 

No 

MicroVision                      185 
 

a) 11 
b) 52 
c) 200 

Lifestyle data, company 
directors, share ownership, 
electoral roll, CCJs, risk 
indices, unemployment 
statistics 

DEFINE                              146 
 

a) 10 
b) 50 
c) 1050 

Credit data, electoral roll, 
unemployment statistics, 
insurance ratings 

Claritas UK PRIZM                               59 (+188) 

 

a) 4 
b) 19 
c) 72 

Lifestyle data, share 
ownership, company 
directors, unemployment  
statistics, postal address file, 
births and deaths 

SuperProfiles                  120 (+130) a) 10 
b) 40 
c) 160 

Credit data, CCJs, TGI, 
Electoral Roll 

Table 2.3: Geodemographic Classifications and data sources used  

Source: Sleight (2004: 49)  

 

Variables of other data sources (lifestyles surveys, credit data, unemployment 

statistics, etc.) differ from each other because of their availability from the 

professional organisations collecting data at different spatial levels.  

After data sources have been selected, specification of a geodemographic 

classification includes the selection of variables and the weighting of their overall 

importance in the classification. This weighting insures that a variable having high 
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weighting is more important in the classification than a variable having low 

weighting. Bespoke classifications tend to give more weight to those variables 

which are of importance in indicating local level variances in the target population. 

For example, one might be interested in creating a local level classification for 

Leicester to analyse the multidimensional characteristics of areas where most of 

the people are recent migrants. This classification might give more weight to the 

ŎŜƴǎǳǎ ǾŀǊƛŀōƭŜ Ψ.ƻǊƴ hǳǘǎƛŘŜ ǘƘŜ ¦YΩ ǘƘŀƴ ŀny of the other variables. 

A detailed review of commonly used data sources is given in Chapter 5 "Data 

Sources Review". 

 

2.7.2 NORMALISATION 

Once the variables have been selected for the classification, the next step is the 

standardisation of the input data. This step transforms the variables into rates or 

measures on the same scale enabling comparison. There are a number of 

normalisation techniques used to standardise data. The most commonly used 

techniques are z-scores, range standardisation, and principal components analysis. 

Z-SCORES 

Z-scores are the most commonly used technique for standardising variables when 

creating geodemographic classifications. Z-scores can emphasise the effect of 

outlying observations in the datasets, which may serve to highlight interesting 

patterns within the data: however, such observations can also adversely influence 

some clustering algorithms. 

z-scores are defined by the following equation (2.1). 

 

y

meani
i

yy
z                                                      (2.1) 

Where iy  is the individual data value, meany  is the mean of the data set, and y  is 

the standard deviation of the data values.  
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RANGE STANDARDISATION 

Range standardization is another normalization technique for standardizing the 

variables. The ONS Output Area Classification (Vickers & Rees, 2007) uses range 

standardization for normalizing the variables. Range Standardization normalizes 

data values between the range of 0 and 1. Range standardization is less sensitive to 

outliers in the data set, but it can also obscure interesting patterns. 

Range standardization is defined by the following Equation (2.2): 

 

minmax

min

yy

yy
R i

i                                                 (2.2) 

 

Where iy  is the individual data value, miny  is the lowest data value, and 
maxy  is the 

highest data value.  

PRINCIPAL COMPONENT ANALYSIS 

PCA (principal components analysis) transforms a number of correlated data inputs 

into a series of new uncorrelated principal component scores. PCA has previously 

been used in the creation of some geodemographic classifications, but is utilised 

less in contemporary classifications. A disadvantage of using PCA is that it can also 

potentially erase some interesting patterns from the dataset. 

! ŘŜǘŀƛƭŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƴƻǊƳŀƭƛȊŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ƛǎ ƎƛǾŜƴ ƛƴ /ƘŀǇǘŜǊ с ά/ƭǳǎǘŜǊ 

!ƴŀƭȅǎƛǎ ŦƻǊ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ƎŜƻŘŜƳƻƎǊŀǇƘƛŎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎέΦ 

 

2.7.3 CLUSTERING 

 

The third step in creating a geodemographic classification is the creation of clusters 

or homogeneous groups.  

The k-means clustering algorithm is used to create the finest level geodemographic 

classes. The k-means algorithm seeks to find the set of cluster centroids that 

minimises expression (2.3) below. 
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n

x

n

y
yxV z

1 1

2

)(                                     (2.3) 

 

where n is the number of clusters, 
y
 is the mean centroid of all the points 

xz  in 

cluster y. The k-means algorithm assigns a set of n seeds within the data set and 
then proceeds by assigning each data point to its nearest seed. Cluster centroids 
are then created for each cluster, and the data points are assigned to the nearest 
centroid. The algorithm then re-calculates the cluster centroids and repeats these 
steps until a convergence criterion is met (usually when switching of data points no 
longer takes place between the clusters). 

A detailed description of different clustering techniques and their comparisons are 

ƎƛǾŜƴ ƛƴ /ƘŀǇǘŜǊ с ά/ƭǳǎǘŜǊ ŀƴŀƭȅǎƛǎ ŦƻǊ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ƎŜƻŘŜƳƻƎǊŀǇƘƛŎ 

ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎέΦ 

2.7.4 VISUALISATION 

 

Clustering of data variables partitions data items (in the case of creating 

ƎŜƻŘŜƳƻƎǊŀǇƘƛŎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ǘƘŜ άƻǳǘǇǳǘ ŀǊŜŀǎέ ƻǊ άǇƻǎǘŎƻŘŜǎέύ ƛƴǘƻ 

homogeneous groups. Each area is assigned an identifier number representing its 

άgeodemographics cƭŀǎǎέΦ ¢ŀōƭŜ нΦс ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŎƭǳǎǘŜǊ ŀƴŀƭȅǎƛǎΦ  

 

Area Cluster ID 

Area 1 1 

Area 2 2 

Area 3 1 

Area 4 3 

Area 5 4 

Area 6 3 

Area 7 5 

ΧΧ  

Table 2.4: An example result of cluster analysis 
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Finally, each cluster id is given a colour code, and the colour code can be used to 

visualise the result of cluster analysis on a map. Figure 2.10 shows the Output Area 

Classification (Vickers & Rees, 2007) map around the area of Liverpool (OAC clusters 

output areas in the UK into 7 homogeneous groups).  

 

 

 

Figure 2.10: An example result of cluster analysis 

Chapter 8 develop some case studies of creating different geodemographic 

classifications and explains the ways of visualizing the classification.  

 

 
































































































































































































































































































































































































































































































































































