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Updated UK area masterfiles
Aims

The central aim of this project is to establish database look-up tables, known for 1991 as ‘area masterfiles’, readily available to academic research which will allow conversion between UK census, postcode and administrative geography:

(a)  1991 Census zones: from ED/OA and from Census Ward (census postal sector in Scotland) to contemporary electoral wards and a range of other administrative geographies for 1998 and 1999. In effect, this will include an update of the ‘area masterfile’ which currently exists only for the year 1991. Where a census area overlaps with more than one administrative area, the number and proportion of addresses in each intersection will be given. A separate look-up table will provide the best fitting administrative area for each census area.

(b)  postal geography: from contemporary unit postcodes and postal sectors, to contemporary electoral wards and a range of other administrative geographies for 1998 and 1999. For postal sectors, the intersections and best-fit solution will be given as in (a). For unit postcodes, a best-fit match to 1991 Census EDs/OAs will be included.

These look-up tables will be made available through web-based front-end matching software and documentation.

Routines will be stored for later use with databases referring to future and past years.

Purposes

These look-up tables will allow users to relate 1991 Census data to their ongoing work with more recent data for postcode units, health areas including Primary Care Groups, electoral and council areas. Users will also be able to allocate postcoded data to non-census areas. Look-up tables from postal sectors will allow intelligent allocation of incomplete postcodes.

Postcoded administrative data has become much more available during the past twelve months and will become more so, as computing power allows the providers of data to process and disseminate more easily. The look-up tables proposed are an essential tool for research to make best use of these data.

Researchers wanting to develop local indicators of social and economic conditions, and the population statistics that provide a denominator for those indicators, will need these look-up tables.

A further important purpose is to store procedures to allow regular updates of these area masterfiles for academic users. Should the academic sector subsequently purchase the relevant database files, the look-up files will be able to be extended to previous years 1992-1997 and future years including after the 2001 Census (when a link between census geographies must be added).

Summary of method

The project will involve the creation of a database containing various releases of the relevant census and postal geography look-up tables (some of which will need to be purchased), with stored procedures for generating a set of core link tables relating postcodes and census zones to current administrative geographies. The input will be postcode databases from the Office for National Statistics (ONS), General Register Office of Scotland (GRO(S)), and the Northern Ireland Statistics and Research Agency (NISRA).

The quality of the resulting look-up tables will be measured by (a) the fuzziness introduced when using best-fit solutions, (b) targeted work with GIS boundaries held by the applicants, and (c) the internal consistency of the databases they are derived from.

Data

The principle data source, referring to administrative boundary changes effective in 1998 and in 1999, is the ‘All fields Postcode Directory’ (AFPD) for 1999/1 and 2000/1. A recent development from the Office for National Statistics, the AFPD has for each postcode in the UK:

· Most recent dates of introduction and termination, and whether PO box or non-geographic

· Country

· Electoral ward, and how allocated

· Council District

· Grid reference, and how allocated

· Government Office for the Region (GOR)

· Standard (statistical, ex GSS) Region

· NHS regional office

· Health Authority/health board (current year and previous year)

· Primary Care Group/Local Health Group (PCG/LHG) 

· European electoral region (ER)

· Parliamentary constituency

· Training Enterprise Council/Local Enterprise Company (TEC/LEC)

· Travel to Work Area (TTWA)

· Local Educational Authority (LEA)

· NUTS areas levels 1 to 5.

· Pseudo ED (1991 Census ED to which the postcode’s addresses mostly belong. Both Census coding and ONS Geography coding.)

· Address count, delivery point count, multiple occupancy count, and small business count (taken from PAF)

The AFPD will be purchased from the ONS Geographic Support Service (OGSS) for general academic use, costing £6,200+VAT for each year (a discount of £2,000 has been allowed for ESRC’s existing purchase of the Postcode to ED directory). This cost is a standard one for a single using organisation and is non-negotiable at present. In fact, for ESRC with many academic users under its one umbrella, it is arguably a very good price. 

The AFPD coverage is the entire UK except for Census units, Pseudo ED, for which England and Wales EDs only are provided. For each postcode, the Pseudo ED for Northern Ireland and the OA for Scotland will be provided by NISRA and GRO(S) respectively. The provision of these data at no further cost has been agreed with Peter Jamieson at GRO(S) and Robert Beatty at NISRA.

Methodology 

The methodology has been specified in detail below in order to clarify what will be achieved in the short time scale.

The methodology of creating the databases is entirely through manipulation of existing look-up tables prepared by the government statistical offices, and relies on the accuracy of those look-up tables.

The ONS is currently in discussion with Ordnance Survey to improve the quality of the databases, using Addresspoint 1metre grid references for each address in each postcode, and allocation of these to administrative areas on Boundaryline, using GIS. 

For this project, the existing databases will be used and their quality checked using national GIS-based data files for England available at the time of the research as described below. 

1: Creation of look-up tables

A robust methodology will be developed to link 1991 census zones and contemporary wards as accurately as possible. This will involve:

1.  Loading into a database the annual AFPD file, adding census codes from Scotland and Northern Ireland files.

2.  This file will become the Postcode look-up table.

3.  Generating SQL procedures for the creation of look-up tables between 1991 census EDs/OAs and the administrative geographies. This will not be straightforward as the administrative geographies do not nest hierarchically one within another, e.g. electoral wards and Primary Care Groups overlap.

4.  A separate run through of the database will therefore be required after suitable sorting, for each of the administrative area type. Output will be a file holding a record for each intersection of the census unit with the administrative unit, holding also the total number of recorded addresses in all the postcodes belonging to that intersection. Each of these intersection files will have more than one record for many of the census units.

5.  From each of the intersection files, the best-fit administrative unit will be identified, i.e. the administrative unit with most addresses from the given ED/OA. When matched together, one ED/OA file will give the best-fit to a single current administrative unit for each field ‘Electoral Ward’ to ‘NUTS area’ on the AFPD file.

6.  3-5 will be repeated to create the 1991 census ward (census postal sector in Scotland), and current postal sector look-up tables.

The resulting look-up files will be compatible with the Casweb database at MIDAS so that they can be used for re-aggregation of census data within Casweb without modification.

These procedures will be stored for loading subsequent releases of the statistical offices’ databases, to facilitate future maintenance of the look-up tables.

A database manager such as SQL Server will be used to construct the look-up tables.

2: Verifying accuracy

A variety of approaches will target those parts of the index likely to be of most importance to users:

(1)  The impact of using best-fit census units. Using the number of addresses on the AFPD file, the ratio of addresses truly in each administrative area to the addresses estimated using the best fit look-up files will be computed and reported.

(2)  The impact of using best-fit postcodes. The same approach will be used on the 1991 Postcode to ED file which gives the census population in the intersection of each postcode with each ED (and similarly for 1991 Scotland and Northern Ireland files; all these files are already available at MIDAS).

(3)  GIS validation.

· Comparison of the look-up tables with an existing 1998 GIS-based ED-to-ward look up table for England, constructed by Michael Noble at Oxford University for the Index of Local Deprivation. Wards unchanged since 1991 and EDs wholly within new wards are confidently identified and can be used to update the look-up table.

· Dependent on current JISC negotiations making further geographical products available to the academic community, Addresspoint and Boundaryline will be used to check and improve the look-up tables. 

(4)  Internal consistency from one year to another. Changes in the look-up files between 1998 and 1999 will be documented and discussed with the data providers in ONS and GRO(S). Where they indicate changes that have not taken place (e.g. ward or District changes where there have been none), the look-up tables can be changed before release.

(5)  Documentation of this project’s and others’ experience. The work of the project will be reported with a focus on the quality of the look-up tables and the impact on users’ applications.

3: User interface

The user interface would involve a simple forms- and (time-permitting) map-based web interface to the database, to which minimally users would submit a list of areas and in return receive a file giving matching zones from the other geographies.  This would allow data re-aggregation aimed at users wanting to match between geographies for non-census purposes. For Census users, the web-face will be designed to be compatible with CASWEB. MIDAS staff will incorporate the interface to provide a full data extraction functionality for non-census areas from within CASWEB.

Data manipulation operations such as geographical reaggregation are inherently complex. There is considerable scope for reducing the burden on non-expert users, however, by incorporating some standard database procedures into an interface to the data allowing users to perform common operations without specialist database/data processing knowledge.

The most appropriate way to store, manipulate and retrieve LUT data is in a relational database. Many standard LUT operations involve relating lists of areas on a common field or part-field substring and the relational structure provides efficient indexing and sorting procedures for these types of operation.  The interface to the look-up table, therefore, is to be built around an industry standard relational database management system (DBMS).

The developmental tools are expected to be:

Platform:
NT (MIDAS NT server - Europa)

DBMS:
MS SQL Server

Development environment:
Allaire ColdFusion or MS Active Server

Web server:
MS Internet Information Server

The proposal for an interface has been discussed in detail with James Harris, responsible for census usage at MIDAS. He will give advice to ensure the development is fully compatible with existing census software, and advise on security aspects. A similar DBMS approach has been the basis of his development of the Census access software Casweb at MIDAS. MIDAS would provide a ColdFusion licence.

Functionality would aim to permit wide usage, rather than be very sophisticated. The following are all thought to be useful to a wide variety of users:

1. The user defines and extracts raw subsets of the look-up files in a flexible manner based on the grid reference and geocode fields. Examples might include All records within postcode district M20; All records within national grid tile ST; All records matching a supplied list of Wards. This could be achieved by means of a standard forms-based front-end, but would also benefit by the inclusion of an interactive map, as per Casweb.

2. The user supplies a list of areas (e.g. 1991 Census zones) and retrieves a file linking these to another geography (e.g. current Wards) - with a weighting indicator where areas are split depending on the look-up table.

3. The user specifies a file of data with a geocode on each record, to which is added other geocodes from the look-up table.

4. In matching to the user’s incomplete postcode, a random match is made among postcodes with the same postal sector. Weight may be given to the number of addresses in each postcode.

5. The user specifies a file of eg. census data for a set of zones and retrieves the data re-aggregated to a different geography, using the address-based weights available on the look-up tables.

Continuation strategy

Discussions between ONS, Ordnance Survey and the Royal Mail, are likely to result in further accuracy for entries and an expanded content of the ‘All fields Postcode Directory’ that is at the core of this project. 

The ESRC/JISC will be able to plan and negotiate the purchase of annual postcode directories as part of a 2001 Census agreement, with considerable strength. It will already be making use of, and know the quality of, the same postcode directories for 1998 and 1999. It will have routines available for preparing future databases.

Above all, there is likely to be immediate usage of the look-up tables for 1998 and 1999, providing a guide to the demand for their retention and expansion in future years.

Research personnel
This project would be well suited to strong database (SQL) and GIS skills. Familiarity with manipulating very large data files and a working knowledge of NT and UNIX platforms is essential. 

The short time-frame of the project would preclude extensive on-the-job training, and therefore someone with relevant experience in these areas has been sought, and salary range determined accordingly. Justin Hayes will be based at the University of Manchester.
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