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Introduction

This tutorial takes the user through the basic practical stages of The Core Database, Risk Analysis and Mapping – Stages 3, 4 and 5 in the LINK Toolkit. It is based on a small sample of fictitious data. Please download the data from the Tutorial page on the LINK Toolkit. You are prompted to use these datasets when the text is in red.

The principles can be applied to your own data and project.

This tutorial assumes knowledge of using MS Access databases and GIS software.

The data is in MS Access and MS Excel 2000.

1: The Core Database

This stage details how to organise all the datasets you have obtained, how to clean and match them and how to record all the variables on a core matrix database.

1.1: Organising Data

It is important to record and organise your datasets at the beginning of your analysis.

· Save the files you obtain in a dedicated ‘Original Data’ folder with meaningful names in an appropriate structure (see Figure 1).
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· Set up a MetaDatabase. You can create your own table to record information about each dataset: title, format, description, field names, storage location, size, geographical area covered, number of records, date received, source, point of contact, contact details etc. Alternatively, use the template provided (dbLINK_MetaDatabase)

· Finally, import all your datasets into one database so that they are all in the same format and ready to be cleaned and used. 

· Download and view database dbLINK_AllData containing exemplar datasets for the rest of the tutorial.

1.2: Data Matching

Datasets need to be linked together by a common denominator to allow profiling and analysis.

· Each dataset in dbLINK_AllData needs to be address matched. This means being able to easily identify an address in one dataset, in any of the other datasets. This is difficult to do with a straightforward matching query because the same address is often recorded differently.

· For example, in dbLINK_AllData, open table tblCouncil_Tax_Band and navigate to record 47:

Flat D 91 Oak House West Hill Way LP4 8DY

 Now open table tblSchool_Pupils and find record 25: 

91D Oak Hse. West Hill Way LP4 8DY
This illustrates how different address formats can be. We could not link the datasets on the address fields in this format alone.

· Instead, each address needs to be standardised into the same format so that they match exactly. The Local Land and Property Gazetteer (LLPG) lists every property address in a local authority in a standardised address format (BS7666). Each address is represented by a unique code, usually a Unique Property Reference Number (UPRN). It is more convenient to represent each address in our datasets by the UPRN rather than the full address string. The UPRN can then be used to easily link our datasets together.

· Open dbLINK_LLPG and tblLINK_LLPG within it. The UPRN is the first column in the table. The corresponding UPRN needs to be assigned to each address in the datasets.

· To do this, we search for each of the addresses in the LLPG. This can be done with a manual database query if you don’t have a lot of data. 
· In dbLINK_LLPG, open tblSocial_Housing. You will see that a new field has been added called ‘UPRN’. Open up query qrySearch_LLPG in the database. This is set up to type in search criteria from an address to be found in the LLPG. When the correct address is found, the UPRN is copied and pasted over. Arrange the table and the query on your screen so you can see both. Try searching for an address from tblSocial_Housing, using the usual operators where necessary (Figure 2).
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· If you have a lot of data to be address matched, manual database querying of each individual record is very time consuming. A batch process is quicker. Setting up a database or SQL query that compares every address against the LLPG and attaches the UPRNs could do this. Or you may be able to code an algorithm to do this yourself. The Δnkm team have developed an application that does this efficiently
.
· There will usually always be a small % of records in a dataset that do not match to the LLPG in an automatic batch process. This occurs when the address is very differently formatted, is incorrect or incomplete, or is not within the local authority. These should be searched for individually using the manual database search. Some addresses will not be able to be assigned a UPRN.
· All datasets should finally be address matched and contain UPRNs, as in dbLINK_UPRN.

1.3: The Core Database
The address matched datasets need to be linked in such a way to allow easy variable extraction and analysis. 

· A file is set up listing every UPRN and the presence or absence of a dataset or variable in a binary matrix.

· Open dbLINK_Matrix. Table tblLINK_Matrix lists all the UPRNs from the LLPG and some columns where the presence or absence has been recorded with a 0 or a 1.

· To add a new variable, create a new column on tblLINK_Matrix. You can see that the last column ‘Council Tax Band’ is blank. To update this, create a new query in dbLINK_Matrix and add in tblLINK_Matrix and tblCouncil_Tax_Band_UPRN. Join the 2 tables by the UPRN field. Update the ‘Council Tax Band’ column with the ‘Band’ value from tblCouncil_Tax_Band_UPRN (Figure 3).
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· Full use is made of the data by recording in the matrix not only the presence of a dataset, but any of the more detailed and derived variables within the data. For example, as you can see in tblLINK_Matrix, not just the presence of any school children at a UPRN, but if they are recorded as from the Black and Minority Ethnicities ethnic groups. This can be used as a proxy for the ethnicity of everyone in the household.
· Note that:
· The matrix can contain actual text values, as in the case of the Council Tax Band.
· The matrix relates to circumstances at the household level by address, not on an individual level. Therefore the household composition will affect the circumstances recorded against an address.
· The matrix is the basis for all Δnkm analysis. The required variables and sub-groups of the population can be selected out as necessary.

2: Risk
The matrix can be used to select risk factors, study risk factor associations and quantify the risk of an event occurring and the number of households in a risk category.

2.1: Summary Tables

· Let’s say we are studying the risk of school exclusion. Based on the variables we have available and prior expert knowledge, we choose to look at the risk of school exclusion in relation to social housing, free school meals and council tax band.

· Open dbLINK_Matrix and create a new query. Add in tblLINK_Matrix and select out the following fields into a new table:

· UPRN

· School Pupil: any exclusion

· Social Housing

· School Pupil: FSM

· Council Tax Band

· X

· Y

· Call the table tblRisk.

· We require binary variables to calculate risk. The Council Tax Band is still a text field. Create a new field in tblRisk called CT Band A-C, as an integer field.

· We will now update this field with a value of 1 if it has a Council Tax Band of A, B or C.

· In a new update query, update the field as required (see Figure 4).
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· Update any null values to 0.

· A summary table can be created calculating the number of times each combination of the 4 factors is present and the number of times each individual factor is present (see Figure 5).
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· The summary table shows the frequency of association between each variable. This can be calculated manually or the Δnkm team have developed an algorithm to automate this
.
2.2: Risk tables

· A risk table can be created calculating the number of households in each combination of risk factors and the number of times the feature at risk, in this case Factor A, school exclusion, is present (see Figure 6).
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· The risk table shows the risk of an event consequent on every combination of risk factors. This can be calculated manually or the Δnkm team have developed an algorithm to automate this

· These tabulations are used as a starting point for a range of descriptive statistics, risk analyses, statistical modelling and mapping to determine which factors are relevant, their frequency, affinity to other factors, spatial concentration etc.
3: Mapping

Mapping the risk analysis results or any of the data variables is possible by geo-referncing the UPRNs. Maps are a useful and powerful visual aid.

3.1 Assigning risk to UPRNs

· Open LINK_Risk.xls. This is the risk table for school exclusion based on the 3 factors: Social Housing, Free School Meals and Council Tax Band A-C.

· We are going to assign the % risk of school exclusion to each UPRN and map it.

· Open dbLINK_Matrix and your tblRisk. Create a new column called ‘Risk Code’ as a text field.

· Each record and UPRN will be updated with the combination of the 3 risk factors it has, as in Column B on LINK_Risk.xls.

· To do this, create a new update query, add in tblRisk, and set column ‘Risk Code’ to:

· Column Social Housing & column School Pupil: FSM & column CT Band A-C (see Figure 7)

[image: image7.png]E Microsoft Access - [Query1 : Update Query]
& File Edit View Insert Query Tools Window Help NEIEY
! % M= a- 0.

chool Pupit: Any Exclusion
Sacial Housing

chool Pupit Fstt

Council Tax Band

(CT Band A-C.

x

v

Risk Cade.

Field: [Rgk Code

Table: [tblRsk.
Update To: |[tbIRsk] [Sacial Housing] & [FHRiSK] [School Pupl P30t & [RGEKJI[CT Band A-C]
Crieria

Ready M





· The ‘Risk Code’ values should look like: 000, 001, 011 etc.

· Create a new column called ‘%Risk’ as a number field. In a new update query, update each record with the % risk value from LINK_Risk.xls, based on the Risk Code. E.g. if the Risk Code is ‘001’, update the % Risk to ‘2’ (see Figure 8)
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3.2: Geo-referencing

· To be able to map data it needs to be geo-referenced. This is assigning geographical coordinates or location information. The UPRNs are already geo-coded with x,y coordinates (Ordnance Survey British National Grid coordinates) from the Property Database. These are columns x and y in tblRisk.

3.3: Mapping risk

· Mapping requires GIS software. If you do not already have the software, there are free downloadable viewers available to view your data in (e.g. ESRI ArcExplorer, ESRI MapExplorer, Geomatica Freeview, Geomedia Viewer). Full desktop GIS software is preferable for a wider range of functionality.

· GIS software will read the x,y coordinates and display them as points in their real locations (see Figure 9).
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· GIS software also stores the attributes of the mapped data. The attributes can be mapped also (see Figure 10).



· This is a very basic mapping method. For examples of other mapping examples, please see the LINK Toolkit.
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�  Any Property Database can be used in the same way if you do not have access to a LLPG, as long as it has a unique reference code for each address. Ordnance Survey Address Point is a common alternative.


� Please see � HYPERLINK "http://www.nkm.org.uk/software.html" ��http://www.nkm.org.uk/software.html� for more information


� Please see � HYPERLINK "http://www.nkm.org.uk/software.html" ��http://www.nkm.org.uk/software.html� for more information
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