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Introduction

Only limited experience in data analysis is required to undertake this practical; some approaches
to analysing the data are outlined using spreadsheet software. The session goes on to show how
the free Geographical Information System (GIS) package QGIS can be used to link the EGDI to
area data (LSOAs) and map deprivation scores by ethnic group.

The outputs from this part of the practical will include a profile of ethnic inequalities in a case study
area of your choice, including mapped deprivation scores. At the end of the practical, you will have
a well-developed idea of the characteristics of the EGDI and how it can be used to identify ethnic
inequalities for targeted interventions. Data excerpts for your local area can be made available
on request.

EGDI file

Open the EGDI file (.xIsx) in your spreadsheet software (e.g., Microsoft Excel).
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11|Ethnic Group Deprivation Index (EGDI)

12 |Release date: 16/05/2024
14 | Please contact C. Lloyd or G. Catney if you wish to share outside your team
15 | Contact: c.lloyd@qub.ac.uk/ g.catney@qub.ac.uk /info@gedi.ac.uk
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22 | Column name Description

23 |LSDAZ21CD Lower Layer Super Qutput Area (LSOA) code
24 |LSOA21NM LSOA name
25 |LAD22CD Local authority code
26 |LADZ22NM Local authority name
27 |RGN22CD Region code
28 [RGN2ZNM Region name
29 |Range Values closeto zero indicating that all ethnic groups have similar deprivation levels whilevalues closetoo
30 |Most deprived group Mame of the most deprived group
31 |Least deprived group Name of the least deprived group
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The EGDI file contains two spreadsheets. The first spreadsheet contains the Metadata, which
lists and defines what the data comprise. For example, you can see here that the data contain
information on the code and name of areas for several geographical scales — Lower Layer Super
Output Area (column names: LSOA21CD, LSOA21NM), Local Authority (column names:
LAD22CD, LAD22NM) and Region (column names: RGN22CD, RGN22NM).



The Metadata also details the 19 ethnic groups reported in the data.

The second spreadsheet ‘Data’ contains the EGDI data for Tower Hamlets. We will be using this
spreadsheet for our practical. The data are for Lower Layer Super Output Areas (LSOAS) within
Local Authority Districts in England and Wales in 2021.

Data sources

The EGDI is based on the following Census 2021 tables, which are all for LSOAs and cross-
tabulated by ethnic group:

(i) Table 1 (economic activity), Table 3 (highest level of qualification), Table 4 (occupancy rating):
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestim
ates/adhocs/1323ethnicgroupbreakdownsacrossdifferentoutcomesbylowerlayersuperoutputarea
senglandandwales2021 (Reference number: 1323)

(ii) Table 1 (general health) and Table 2 (age):
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestim
ates/adhocs/1373ethnicgroupbreakdownsacrosshealthandagebylowerlayersuperoutputareasengl
andandwales2021 (Reference number: 1373).



Part 1.
EXPLORING EGDI



1) Extracting data

To make the EGDI data easier to work with, we will extract only the information that is of interest.
To do this, click the Data tab on the Toolbar and then click the Filter command. You will see that
each of the columns in Row 1 now have a drop-down button in the bottom-right corner.
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To filter the data to contain only the information on your Local Authority of interest, click the drop-
down button next to LAD22NM (recall from the Metadata sheet that this column refers to the
Local Authority name).

A Filter dialog box will appear. In the search bar type out the name of your Local Authority of
interest. If we are interested in the Local Authority of Tower Hamlets, for example, we can type
‘Tower Hamlets’ in the search bar (as in the example to the left). Tower Hamlets appears as a
Local Authority which we can filter our data by. Click OK.
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To include data on more Local Authorities in addition to the Tower Hamlets, repeat the process
above: Click the drop-down button next to LAD22NM, a pop-up window will appear - type out the
name of the next Local Authority of interest in the search bar and click OK again. Repeat these
steps to include information on additional Local Authorities.

Once you have filtered the EGDI data to fit your interests, we want to extract this data and create
a separate worksheet or datafile to use for further analysis and for mapping in QGIS. To do this,
we first select and copy all the data that is now in your worksheet. You can easily select all the
data that is in the worksheet by using the keyboard shortcut to select all (i.e., press CTRL+A). We
have successfully selected all the data in the worksheet if it is now highlighted and looks like this:
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If your worksheet looks like the above, we can copy all the information that has been selected with
the keyboard shortcut (i.e., press CTRL + C) or by right-clicking and selecting Copy.

Create a new workbook in your spreadsheet software. In Excel, you do this by going to File >

New > Blank workbook.

In the first worksheet of your new workbook, paste the data you’ve copied from the main EGDI
datafile by using the keyboard shortcut (i.e., press CTRL + V), or paste by right-clicking and, under
Paste Options, selecting Paste. Your worksheet should now look something like this, with only
the information you’ve extracted for the areas you are interested in:
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For good measure, let’s save our extracted data for Tower Hamlets. In the Toolbar go to File >
Save As. Under Save As, you can click Browse and select the location in your computer where
you want to save your workbook.

Name your file in the File name box.

Save the file as the default file type of your spreadsheet software (i.e., for Microsoft Excel, save
as an Excel Workbook (*.xIsx)).

Click Save.

2) Exploring the data

We will now conduct some exploratory analysis using the extracted data for Tower Hamlets.

2a) Most/least deprived ethnic group in an area

To find out which ethnic group is the most deprived in your area (Tower Hamlets for this worked
example), we will use the PivotTable feature in Excel. Go to Insert > PivotTable > From
Table/Range

A dialog box will pop up and the content should look like something like below. Table/Range
selected should automatically be all the cells in your worksheet, since we didn’t choose any in
particular, and the place where we want the PivotTable to be placed is in a new worksheet. Click
OK.
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A new worksheet will be created and there will be a PivotTable Fields Task Pane to the right.

In the PivotTable Fields Task Pane, type LSOA in the search box under ‘Choose fields to add to
report:’. Select one of either LSOA21CD or LSOA21NM by clicking the box to the left of it. The
selected field should now appear somewhere in one of the four areas, Filters, Columns, Rows, or



Values. Drag LSOA21CD/LSOA21NM to Values. The PivotTable should now show the count of
LSOAs in Tower Hamlets, which is 169.

Next, go back to the search box and type Mostdeprivedgroup or Leastdeprivedgroup
depending on which one you are interested in. Again, click on the box to the left of the field, and
once you have clicked, make sure that this field is in the area Rows. If not, then drag it so that it is
in the Rows area. Your PivotTable should appear as shown below. It shows which ethnic groups
are the most deprived in LSOAs in Tower Hamlets and which ethnic group is the most deprived
(i.e., has the highest count of LSOASs in which this group is considered the most deprived in relative
deprivation). In the case of Tower Hamlets, we see that the Bangladeshi group is the most deprived
group in 158 out of the 169 LSOAs in Tower Hamlets. Note that there are two LSOAs in Tower
Hamlets with missing values, in which there is no information on the most deprived ethnic group
(in these locations, only one ethnic group is represented).

A B C
1
2
3 1Row Labels - Countof LSOA21CD
4 |Bangladeshi 158
5 |BlackAfrican 2
6 |Indian 2
7 INA 2
8 0therWhite 1
9 WhiteBritish 4
10 |Grand Total 169
11
12

We can change the output of the counts into percentages. To do this, right-click on one of the cells
in the PivotTable under Column B with the LSOA counts, then Show Values As > % of Column
Total. We see that the Bangladeshi group is the most deprived group in 93.49% of LSOAs in Tower
Hamlets. Again, note that this percentage includes the two missing LSOAs.

A B C

1

2

3 Row Labels ~ Countof LSOA21CD
4 |Bangladeshi 93.49%|
5 BlackAfrican 1.18%
6 |Indian 1.18%
7 NA 1.18%
8 OtherWhite 0.59%
9 'WhiteBritish 2.37%
10 |Grand Total 100.00%

11
12



To get rid of a Field selected for the PivotTable, left click the field (i.e., Mostdeprivedgroup) >
Remove Field.

A
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From the example above we found that the Bangladeshi group is the most deprived ethnic group
in Tower Hamlets. Therefore, we will use the Bangladeshi group as our main example from this
point onwards. The above analysis could be undertaken for other areas as well, while the rest
below could also be done considering other ethnic groups and other areas.

2b) Average and median decile by ethnic group and domain
combination

We will put the output of our exploratory analysis in a new worksheet so let’s begin by clicking the
+ on the bottom bar to add a new worksheet to your workbook.

In the Data worksheet, click the first row, Row 1, to highlight/select all the column names. From
the Home tab, click > Find. The ‘Find and Replace’ dialog box will pop up with the Find
tab already selected. Fill in Bangladeshi in the ‘Find what’ text box and click Find Next. This will
help us easily select one of these columns of interest to get the average and median deciles of
the Bangladeshi group in Tower Hamlets.

10



Note: A shortcut to find values in the worksheet is to press CTRL + F. This will bring up the ‘Find
and Replace’ dialog box.

To get the average health deprivation decile for the Bangladeshi group in Tower Hamlets, click
any blank cell in our new worksheet and type =AVERAGE( in the Formula Bar.

Go back to the previous worksheet containing the data for Tower Hamlets by clicking the Data tab
from the bottom bar. Next, click the column letter which contains the data of the health deprivation
decile for the Bangladeshi group (Column CW,; column name: GHRKDEC.Bangladeshi). This will
highlight/select the whole column. Click ENTER on your keyboard. You should now see that the
average health deprivation decile for the Bangladeshi group in Tower Hamlets has been calculated
in the blank cell you selected.

To get the median (i.e., 50" percentile) health deprivation decile for the Bangladeshi group in
Tower Hamlets, we repeat what we have just done with the average but click any blank cell and
type =MEDIAN( in the Formula Bar instead. You once again go back to the previous worksheet
containing the data for Tower Hamlets, click the column letter which contains the data of the health
deprivation decile for the Bangladeshi group (Column CW; column name:
GHRKDEC.Bangladeshi), and click ENTER on your keyboard. You should see that the median
health deprivation decile for the Bangladeshi group in Tower Hamlets has been calculated in the
blank cell you selected.

Your worksheet should now have the average and median health deprivation decile for
Bangladeshis in Tower Hamlets in 2021, like below.

A B C D
1.932927 Average health deprivation decile
2 Median health deprivation decile

B W N

The output suggests that, on average, the Bangladeshi group in Tower Hamlets is doing
relatively poorly in regard to the health domain - the most deprived 19% in health in England
and Wales. Additionally, Bangladeshi residents residing in half of the LSOAs in Tower Hamlets
have relatively high levels of health deprivation, the most deprived 20% in England and Wales.

2c) Plot EGDI scaled rank by ethnic group

We will create a histogram to visualise the EGDI scaled rank for the Bangladeshi group in Tower
Hamlets. The EGDI scaled rank by ethnic group ranges between 0, which indicates the least
deprived group, and 1, which indicates the most deprived group in England and Wales. This
histogram will show the range of EGDI scaled ranks in Tower Hamlets for the Bangladeshi group
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and the number of LSOAs that fall within each interval (e.g., how many LSOAs have an EGDI
scaled rank between 0.00 to 0.20).

We will begin by copying the columns with data that we are interested in into a new worksheet. We
should have one LSOA identifier column and the column with the EGDI rank for the Bangladeshi
group for each LSOA. Click on Column B or C to select and highlight the column for LSOA code
(column name: LSOA21CD) or LSOA name (column name: LSOA21NM). Copy the column by
pressing CTRL + C, or right-clicking on a highlighted column and click Copy. Make a new
worksheet by clicking + in the bottom bar next to the other worksheet tab. Paste the column into
the blank sheet by pressing CTRL + V, or paste by right-clicking cell A1 and, under Paste Options,
select Paste.

Go back to the worksheet with our extracted data. Next, we will copy the EGDI scaled ranks column
for the Bangladeshi group and paste this column into our second worksheet. To more easily find
this column in the data, click /O in the Home tab in the Toolbar > Find. The ‘Find and Replace’
dialog box will pop up with the Find tab already selected. Fill in Bangladeshi in the ‘Find what’ text
box. Click Find Next. Look for the column name, EDIRKS.Bangladeshi (Column CR). Click
Column CR to highlight/select the column, copy (CTRL + C), and paste (CTRL + V) to Column
B next to the LSOA column in our new worksheet.

You should now have two columns in the second worksheet — one LSOA column (LSOA code or
name) and the other column with the EGDI rank for the Bangladeshi group.

Before creating the histogram, there are two things we will modify in the data. First, we will fix the
number of decimal places for the scaled rank values. Click on cell B2, which is the first value of
the scaled rank column. Select the whole column from row B2 to row B170 by dragging down
after clicking on B2, or by pressing CTRL + SHIFT + down arrow. Once highlighted/selected, go
to the Home tab > Decrease Decimal in the Number section of the ribbon. Continue clicking
Decrease Decimal until the values have only two decimal points.

General v
g5~ % 9
0| .00

00| =0

Number I~

Next, we will change the cells with NAs to be blank. We highlight/select the scaled rank column by
clicking column B. Click in the Home tab in the Toolbar > Replace. The ‘Find and Replace’
dialog box will pop up with the Replace tab already selected.
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Type NA in the ‘Find what’ text box. You do not have to fill in anything in the ‘Replace with’ text
box because we want to replace the missing values with blank cells. Click Replace All. A small
pop-up will appear to let you know when all values have been replaced and how many
replacements there were. All missing values, labelled NAs, should now be replaced with blanks.

We are now ready to create a histogram. Highlight and select both columns by clicking the left-
mouse button on Column A (this should highlight/select this column) and, while still pressing down
on the left-mouse button, drag to Column B. With both columns highlighted/selected, go to Insert

iy ~

> Click > Histogram.

2 @ i

. T
‘[I]]] ‘Dl' Maps PivotChart

Histogram

il e |

Box and Whisker

i)

[[[h More Statistical Charts...

Having certain intervals for the range in the x-axis may be better here for visualisation purposes.
To set these intervals, double-click the x-axis with the left-mouse button to get the Format Axis
Task Pane on the right. Under Axis Options, make sure the Number of bins = 5. The Format
Axis Task Pane should look something like below:
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You will then get a histogram that looks like the following:

Chart Title
160
140
120
100
80
60
40
20
0 —
[0.59, 0.67] (0.67, 0.75] (0.75, 0.84] (0.84, 0.92] (0.92, 1.00]

To include titles for the x- and y-axis, go to Add Chart Element > Axis titles > Primary Horizontal/
Primary Vertical. Make sure to also rename the main title of the figure by clicking on the title on
the figure and renaming. One can also add data labels to show how many LSOAs are in each
interval: Click the histogram and go to Chart Design on the Toolbar. Then Add Chart Element >
Data Labels > Outside End.
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You can make your figure look something like this:

EGDI scaled ranks for the Bangladeshi group in Tower Hamlets, 2021
160

148
140
; 120
<L
% 100
S go
[]
0
E 60
=
40
20
9
2 1 2 —
0

[0.59, 0.67] (0.67, 0.75] (0.75, 0.84] (0.84, 0.92] (0.92, 1.00]
EGDI scaled rank

The histogram above shows that in 148 of the LSOAs in Tower Hamlets the Bangladeshi group
are among the most deprived in England and Wales.

Note: In a histogram, the square bracket [ in an interval means up to and including, whereas the
parenthesis ( means up to but excluding.

2d) Plot EGDI range of an area

We will create a histogram to visualise the between group difference in deprivation by LSOA using
the column name, Range. This difference is between the most deprived group and the least
deprived group. Values close to zero indicate that all ethnic groups have similar deprivation levels
while values close to one indicate pronounced ethnic inequalities (at least one group is highly
deprived and at least one ethnic group in that same area has low deprivation levels). This
histogram will show how many LSOAs fall within each range interval in Tower Hamlets.

While a range value close to zero indicates that all ethnic groups have similar deprivation levels in
that area, that area may have high levels of deprivation — meaning that all groups in that area
experience relatively high levels of deprivation. Something else to note is that missing values are
likely due to the LSOAs having only one ethnic group present in the area, therefore, making it
impossible to take the difference in EGDI deciles between two ethnic groups.

We once again want to begin by copying the columns with data that we are interested in into a new
worksheet. We should have one LSOA identifier column and the column with the range values for
each LSOA. Click on Column B or C to select and highlight the column for LSOA code (column
name: LSOA21CD) or LSOA name (column name: LSOA21NM). Copy the columns by pressing
CTRL + C, or right-clicking on a highlighted column and click Copy. Make a new worksheet by
clicking + in the bottom bar next to the other worksheet tab. Paste the column into the blank sheet
by pressing CTRL + V, or paste by right-clicking cell A1 and, under Paste Options, select Paste.
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Go back to the previous worksheet with our extracted data. Next, we will copy the Range column
and paste this column to our second worksheet. Click Column H to highlight/select this column
which contains information on the range. Copy (CTRL + C) and paste (CTRL + V) this column
next to the LSOA column in our new worksheet.

You should now have two columns in the second worksheet — one LSOA column (LSOA code or
name) and the other column with the range values for each LSOA.

Before creating the histogram, there are two things we will modify in the data. First, we will fix the
number of decimal places for the range values. Click on cell B2, which is the first value of the
range column. Select the whole column from row B2 to row B170 by dragging down after clicking
on B2, or by pressing CTRL + SHIFT + down arrow. Once highlighted/selected, go to the Home
tab > Decrease Decimal in the Number section of the ribbon. Continue clicking Decrease
Decimal until the values have only two decimal points.

|General V|
G~ % 9
-0| .00
{EII'_'I =0

Number M

Next, we will change the cells with NAs to be blank. We highlight/select the range column by
clicking column B. Click /O in the Home tab in the Toolbar > Replace. The ‘Find and Replace’
dialog box will pop up with the Replace tab already selected.

Type NA in the ‘Find what’ text box. You do not have to fill in anything in the ‘Replace with’ text
box because we want to replace the missing values with blank cells. Click Replace All. A small
pop-up will appear to let you know when all values have been replaced and how many
replacements there were. All missing values, labelled NAs, should now be replaced with blanks.

We are now ready to create a histogram. Highlight and select both columns by clicking the left-
mouse button on Column A (this should highlight/select this column) and, while still pressing down
on the left-mouse button, drag to Column B. With both columns highlighted/selected, go to Insert

iy ~

> Click > Histogram.
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l[[l:l More Statistical Charts...

Having certain intervals for the range in the x-axis may be better here for visualisation purposes.
To set these intervals, double-click the x-axis with the left-mouse button to get the Format Axis
Task Pane on the right. Under Axis Options, make sure the Bin width = 0.2, the Number of bins
=5, and the Underflow bin = 0.2. The Format Axis Task Pane should now look like this:

Format Axis vooX
Axis Options ~  Text Options
ReN ]
v Axis Options
Bins
O By Category
O Automatic

O Bin width |02
O Number of bins

] overflow bin

Underflow bin | 0.2 | |Rese

? Tick Marks

?> Number
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You will then get a histogram that looks like the following:

Chart Title
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To include titles for the x- and y-axis, go to Add Chart Element > Axis titles > Primary Horizontal/
Primary Vertical. Make sure to also rename the main title of the figure by clicking on the title on
the figure and renaming. One can also add data labels to show how many LSOAs are in each
interval: Click the histogram and go to Chart Design on the Toolbar. Then Add Chart Element >
Data Labels > Outside End.

You can make your figure look something like this:

Count of LSOAs by their difference between highest and lowest
deprivation levels
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Range

The histogram above shows that there are 70 LSOAs in Tower Hamlets with pronounced
ethnic inequalities where at least one group is highly deprived and at least one ethnic group
in that same area has relatively low deprivation levels — a difference of at least 0.80 in the
EGDI scaled ranks between the most and least deprived groups. There are only three LSOAS
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in Tower Hamlets where deprivation is experienced roughly equally by all the ethnic groups
present in those neighbourhoods.

2e) Plot association between rates for two deprivation domains
by ethnic group in an area

We will create a scatterplot to visualise the potential association between rates for two deprivation
domains (housing, employment, education, health) for an ethnic group in an area, in our case the
Bangladeshi group in Tower Hamlets. By association, we mean whether the two rates for different
deprivation domains may show a potentially positive or negative relationship to one another. A
positive association would suggest: the higher the rate for deprivation A, the higher the rate for
deprivation B. In contrast, a negative association would suggest: the higher the rate for deprivation
A, the lower the rate for deprivation B — and vice versa, higher rate for deprivation B, lower rate for
deprivation A.

First, choose two deprivation domain rates you want to compare against one another. As an
example, let’s explore the association between health deprivation and housing deprivation.

Back in the worksheet containing data for the Bangladeshi group in Tower Hamlets, click Row 1
to highlight the entire first row. To more easily find the columns related to the Bangladeshi group,
we can press CTRL + F, type Bangladeshi in the text box, and click Find Next — or go to the
Home tab > Editing > Find & Select > Find > type Bangladeshi in the text box > Find Next.

We need to select and highlight the columns with the column names srkOC.Bangladeshi (Column
BZ) for housing deprivation and srkGH.Bangladeshi (Column CB) for health deprivation. Click on
Column BZ to select and highlight the column for housing deprivation. While holding down the
CTRL button on your keyboard, click on Column CB which is the column for health deprivation.
You should now have both columns highlighted and selected like below.

BU BV BW BX BY BZ CA CB cC cD
s 0z 2 oz & =2 & g
oo ] = 5] ] [ T 0 — [
c o %0 = °0 [0} B0 <3} = =)
o 3 < G 5 2 c kS a &
& 2 8 2 3 2 3 s & 5
g @ o S G c T IS © S
w ﬂca:_ T @ @] g o ] ® I‘-\D:_
£ g E o E G E £ S g
£ oy £ I 2 * £ © = 5]
) X ) = @ = @ < = c
k= @ k= @ i= @ = 7 E >

220 0.04779 465 0.429523 675| 0.592002 670| 1.857739 220 49485.5
275 0.125062 575 0.468924 755/ 0.522836 845| 1.526521 275 66149
110 0.13058 250 0.359614 320| 0.468283 325/ 1.83318 110 66492
130 0.111932 265 0.470294 410/ 0.560161 410/ 1.57867 130 65141
195 0.125124 425 0.422928 660| 0.567653 665 1.64552 195 66153.5
185 0.131547 380 0.433469 540| 0.619528 545| 1.396072 185 66548.5
285 0.103941 540 0.39779 790| 0.588113 795| 1.624158 285 64364
470 0.095158 920 0.429053 1385| 0.573746 1385 1.5655171 470 63256
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We will copy and paste these two columns we are interested in into a new worksheet for easier
handling. Copy the columns by pressing CTRL + C, or right-clicking on a highlighted column >
Copy. Make a new worksheet by clicking + in the bottom bar next to the other worksheet tabs.
Paste the columns into the new worksheet by pressing CTRL + V, or paste by right-clicking cell
A1l and, under Paste Options, selecting Paste.

Before plotting, we need to take the missing data (NAS) into account. For simplicity, in this practical
we will ignore NAs and make these cells blank. To do this, first highlight and select both columns
by clicking the left-mouse button on Column A (this should highlight/select this column) and, while
still pressing down on the left-mouse button, drag to Column B.

0.

When both columns are highlighted, find and replace all NAs to blanks. Click found in the
Home tab in the Toolbar > Replace. The ‘Find and Replace’ dialog box will pop up with the
Replace tab already selected.

Fill in NA in the ‘Find what’ text box. You do not have to fill in anything in the ‘Replace with’ text
box because we want to replace the missing values with blank cells. Click Replace All.

A small pop-up will appear to let you know when all values have been replaced and how many
replacements there were. All missing values, labelled NAs, should now be replaced with blanks.

MARILINSE LS

Microsoft Excel X

{ o All done. We made 10 replacements.

R

To plot a scatterplot, highlight both columns, go to Insert > click on | ¥ | in the Charts
section on the ribbon > Scatter.
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Scatter

Use this chart type to:
i + Compare at least two sets of

values or pairs of data.
+ Show relationships between sets

Bubbl| of values

. Use it when:
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E More Scatter Charts... l ®
a

You will get a scatterplot that looks like below. Each point on the plotis an LSOA in Tower Hamlets.

srkGH.Bangladeshi
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To see the association between the two rates more clearly, we will include a trendline. Click on
your plot, Add Chart Element > Trendline > Linear. To include the proper titles for the x- and y-
axis, go to Add Chart Element > Axis titles > Primary Horizontal/ Primary Vertical. Make sure
you also rename the title of the figure by clicking on the title on the figure and renaming. You can
make your figure look something like this:
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Association between health and housing deprivation rates for
the Bangladeshi group in Tower Hamlets, 2021
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Housing deprivation rate

The scatterplot above with the trendline suggests a negative association between health and
housing deprivation rates for the Bangladeshi group in Tower Hamlets — meaning, the higher
the housing deprivation rate of LSOAs in Tower Hamlets, the lower their health deprivation
rate. A negative association also suggests the higher the health deprivation rate of an LSOA,
the lower their housing deprivation rate.

3) Save to a CSV file for mapping in QGIS

Before saving our data into a CSV file, we will change all the missing values (i.e., NA’s) to 0s. This
will make the dataset easier to work with in the mapping software, QGIS.

Go back to the Data worksheet. First, you will need to select the columns in which you want to
change all the missing NA values.

Click on Column H to highlight the entire column. We will select all the columns that come after
Column H (column name: Range) until the last column, Column VJ.

Note: Be careful when replacing the values for many columns at one time. Although not applicable

here, there may be columns or values that are characters (i.e., non-numeric values) with the letters
NA in it that will also accidentally get replaced with the number O.
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Data Review View Automate Help
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nE1200000:London 0.711404|Banglades WhiteBritis 1 8 135 0.014167 195

Next, press CTRL + SHIFT + > (right arrow key) at the same time to highlight all the columns
starting from K to VJ (the last column in the worksheet with values).
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Jop®

While the columns K to VJ are highlighted, click found in the Home tab in the Toolbar >
Replace.

The ‘Find and Replace’ dialog box will pop up with the Replace tab already selected.

Fill in NA in the ‘Find what’ text box. Fill in 0 in the ‘Replace with’ text box. Click Replace All.

Find and Replace O X
Find Replace
Find what: NA w
Replace with: |0 ~
Options = >

Replace Find All Find Next Close

All missing values, labelled NAs in our dataset, from Columns K-VJ have now been replaced with
the number 0. A small pop-up will appear to let you know how many replacements there were and
that all values have been replaced.

Note: A shortcut to get to the ‘Find and Replace’ dialog box is to press CTRL + H.

We repeat the above for the Range column. Click Column H to highlight the entire column and
replace the NAs to 0.

Next, we will save our extracted data of Tower Hamlets to a CSV file for mapping in QGIS. In the
Toolbar go to File > Save As. Under Save As, you can click Browse to select the location on your

computer where you'd like to save your workbook.

A dialogue box like below will appear. Name your file in the File name box.
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5
Bl Save As X
&« > v N « Postdoc GE.. > EGDI_data v G Search EGDI_data o
Organize ~ New folder = 0
! % Home Name Date modified Type|

E] Gallery No items match your search
{ > @ OneDrive

@ Desktop »
& Downloads #
= Documents #

B Pictures »

File name: | EGDI data_Tower Hamlets

Save as type: CSV (Comma delimited) ¥

Authors: Tags: Add atag

A Hide Folders Tools ~ Cancel

From the Save as type drop-down, choose to save the worksheet as CSV (Comma delimited)
(*.csv).

We need to save the file as a CSV file instead of Excel’s default .xIsx file type since the latter is
not supported by QGIS, the mapping software we are using in this practical.

Click Save.
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Note: A ‘POSSIBLE DATA LOSS’ warning may pop up in a yellow bar like above. In our case, this
can be ignored. This warning appears because we saved the data as a CSV file which might cause
a loss in some features, such as the loss of underlying formulas (which does not matter for us
now). CSV files also only save one worksheet in the workbook, meaning you will lose what you
have on other worksheets in the same workbook.
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Part 2.
MAPPING EGDI WITH QGIS
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Exploring Ethnic Deprivation in Tower Hamlets, London using QGIS

Install QGIS if you don’t already have it. You should install version 3.34 LTR (see Download

QGIS).
Open QGIS Desktop; click OK to close the tips window if it appears.

For this part of the exercise, we will use the data extracted for Tower Hamlets in the first part of
the practical. This datafile includes information on ethnicity and deprivation for the 169 LSOAs
found within Tower Hamlets. The datafile should be saved as a .csv file within your directory. For
this purpose, we will use the file name EGDI data_Tower Hamlets.csv. To keep things simple, it
is easier just to extract the columns you are interested in and then save a new version of the .csv
file. In addition, when tables are joined to areas in QGIS and exported to create a new permanent
file, the variables may be renamed. So, it is often useful to rename variables in input tables to
something short and simple — as an example, EDIRKDEC.Bangladeshi could be changed to
EDIdBan.

For this exercise, you should extract only the LSOA ID and the range columns and save the new
file as EGDI data_Tower Hamlets range.csv

You have also been provided with a shapefile containing the boundaries for each of the 169
LSOAs. This file is named Tower_Hamlets LSOA.shp.

1) Mapping ethnicity and deprivation variables in QGIS

To import the geographical boundary data for the Tower Hamlets Local Authority, go to the Layer

menu and select Add Layer > Add Vector Layer. The data file is in a common format called a
shapefile.
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Click the Browse button ' and navigate to your data directory where you have saved data files
related to this activity (e.g., Q:\EGDI Workshop). Click on ‘All files’ (bottom right of window) and
select ESRI Shapefiles. For this exercise, we are interested in the Local Authority Tower
Hamlets. Navigate to the Tower Hamlets file and double click on it to open this directory. Now
add the Tower Hamlets LSOA.shp and click Add and then Close. You should now see the
LSOAs found in Tower Hamlets mapped in the QGIS interface.

At present, the LSOAs in this Local Authority are coloured uniformly. The next stage is to attach
the extracted EGDI data and measures to the LSOAs to enable the associated data values to be
mapped. This is possible since each LSOA has a unique code in both the shapefile
and in the table EGDI data_Tower Hamlets range.csv.

To import the table go to the Layer menu, then Add Layer, and finally select Add Delimited Text

Layer. As before, go to your data directory ' and this time select the file EGDI data_Tower
Hamlets range.csv.

Click on the arrow next to Geometry definition and ensure No geometry (attribute table only)
is selected. Under Sample Data ensure that Range is specified as Decimal (double) (it may be
specified as Text (string)) by using the drop down option. Click Add and then Close.

Right click on Tower Hamlets LSOA (the entry with the tick next to it) in the Layers list on the
left hand side of the screen, select Properties. In the Layer Properties window, select Joins
from the list on the left hand side. Click the plus (+) symbol at the bottom of the window. In the
Join layer drop down list select the table EGDI data_Tower Hamlets; from the Join field drop list
select LSOA21CD, and from the Target field list select LSOA21CD. Click OK.
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(=) Add Vector Join X

Join layer f EGDI data_Tower Hamlets -
Join field abc | SOA21CD >

Target field abe | SOA21CD A
v | Cache join layer in memory
Create attribute index on join field
Dynamic form
» Editable join layer
» Joined fields

> Custom field name prefix

OK Cancel Help

In the Layer Properties window click OK.
To see the data now attached to each LSOA, you need to open the data layer attribute table. To
do this, right click on Tower Hamlets LSOA (again, the entry with the tick next to it) in the

Layer list and select Open Attribute Table. The scroll bar can be used to see the multiple data
fields.

Close the attribute table.

Next you will save the layer containing this information as a new permanent version. To do this,
right click on the Tower Hamlets LSOA layer and select Export > Save features as.

Navigate to your data directory and name the file Tower Hamlets LSOAs_EGDI.shp. Click OK.
Before proceeding, save the QGIS project: click Project in the menu at the top of the screen and

click Save As.... Navigate to your data directory. Specify the output as EGDI Tower Hamlets and
then click Save.

=
NB: You should click the Save button () regularly to avoid losing your work in the event of a
system crash.
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Now, right click on Tower Hamlets LSOA in the Layer list (on the left of the QGIS window) and
select Properties. In the Layer Properties window that appears, make sure that the Symbology
tab on the left is selected. Click on the drop-down arrow to the right of Single Symbol and select
Graduated.

Under Value select EGDI Data_Tower Hamlets_Range (between group difference in deprivation
by LSOA). Click Classify. Under Color Ramp (click the drop down arrow to the right) select
Spectral. Under Mode select Natural Breaks (Jenks) (this is a widely-used scheme that
generally provides strong contrasts between values). In the drop down box in the top right specify
Precision 2. Then click OK.
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You will now seea map of the range in deprivation levels between different ethnic groups
living in each LSOA in Tower Hamlets.

Values close to zero indicate that all ethnic groups have similar deprivation levels while
values close to one indicate pronounced ethnic inequalities within the LSOA (at least one
group is highly deprived and at least one ethnic group in that same area has low deprivation
levels).

By mapping the range, we are able to pinpoint the places with the highest inequalities in
deprivation between ethnic groups. The blue LSOAs (and, to a lesser extent, those shaded
green and yellow), indicate that some ethnic groups experience relatively high rates of
deprivation, while other groups in the same locale have relatively low deprivation levels. Only
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in a few LSOASs in Tower Hamlets is deprivation experienced roughly equally by all the ethnic
groups present in those neighbourhoods (coloured red).
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Although it is not essential, it is also possible to remove the dark boundaries of each LSOA. This
can be done by double- clicking on any of the five colours in the Symbol list to the left-hand
side of the window. Next, click Simple fill and change Stroke Style (you may need to resize the
window to see this option) style to No line. Click OK. This can be done for all five colours.
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2) Creating an output map

It is possible simply to save your maps as image files using Project > Save as image. But, you will
instead produce maps which include key cartographic elements such as a scale bar and north
arrow:

Go to Project > New Print Layout...

In the Create print layout title window which opens up, type: Ethic Deprivation in Tower Hamlets
and click OK. In the window, go to Add Item > Add map.

Click with the left mouse button in the top left corner of the window and hold down the button.
Drag to the bottom right and then let go. Your latest map should be drawn.

Right click on the map and select Item properties. In the window, change the Scale to 35000.
This should ensure that the whole Local Authority area is included in your layout.

You will insert a legend next, but before doing this we will change the label for the values we are
mapping — currently the layer will appear as Tower Hamlets LSOA. To change the legend text to
something more appropriate, go back to the main QGIS window (do not close the print layout,
just move between the windows), right click on Tower HamletsLSOA in the layer list and select
Properties. Select the Source tab and in the Layer name box replace Tower Hamlets LSOA with
a label which reflects what you have mapped (e.g., Ethnicity and deprivation in Tower Hamlets).
Click OK.

Go back to the Layout window.

To add a legend: Add Item > Add Legend. As for the map, draw a box where you want the legend
placed.

To add a scale bar: Next, go to Add Item > Add scale bar and draw the box for the scale bar,
as for other features.

To change the scale values and the number of segments, right click on the scale bar and adjust
the values under Item Properties.

To add a north arrow: Go to Add Item > Add North Arrow and draw a rectangle.
Once you have finished your map, go to Layout > Export as image. Specify the output type as
TIFF (this is done by clicking on the dropdown icon on the “save as type” dialogue box) and name

the file in a sensible way — e.g., call it Tower Hamlets EGDI_Range if it is a map showing the
ranges in deprivation between ethnicities in Tower Hamlets LSOAs. Click Save.

33



Range in deprivation between ethnicity groups in Tower Hamlets
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Other variables could be mapped in the same way (for example, the EGDI score, rank and deciles
of the most deprived ethnic groups in Tower Hamlets).

=
Save the layout with and close it. It can be opened in future in the main QGIS window
(Project > Layouts).

3) Adding a street map

Visualisation of maps can be enhanced by superimposing the data for LSOAs on street maps. As
a first step to doing this, return to the main QGIS window. Turn off the map layers (untick them).

We need to adjust the ‘transparency’ of the LSOA data so that we can underlay them with a street
map. Right click on the data layer (Tower Hamlets LSOAs, or whatever you have renamed it) in
the Layer list and select Properties. Select the Symbology tab and scroll down to Layer
Rendering. Click the arrow to expand it and set the Opacity to 50%. Click OK.
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Q Layer Properties - Range in deprivation between ethnicity groups in Tower Hamlets — Symbology X
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First, we need to enable tools that allow addition of roa
install plugins.

In the Search box type QuickMapServices. Select it fro

You will add the OpenStreetMap (OSM) Standard layer.
QuickMapServices > OSM > OSM Standard

d layers. Select Plugins > Manage and

m the list and then click Install Plugin.

To do this, go to Web >
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The OSM Standard layer will then be drawn under your existing data.
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To explore the values in more depth, pan and zoom the map. To pan, hold down the mouse wheel
or left mouse button and move the mouse; to zoom roll the mouse wheel forward / backwards, or

draw a box using the zoom tool 7 To get back to the original spatial extents of the data, right
click on the ward data layer in the Layer list and select Zoom to Layer Extent.

4) Exploring Ethnicity and Deprivation in Tower Hamlets

You could now use the tools introduced above to undertake additional analyses of deprivation in
different ethnicity groups in Tower Hamlets using data from the EGDI dataset. You will firstly want
to identify which ethnic group is most deprived in each LSOA within the Tower Hamlets Local
Authority.

Right click on the Tower Hamlets LSOA layer and go to Properties > Symbology. Change the
symbology from Graduated to Categorized. Under Column select Most deprived group. Click
Classify. Change the Color ramp from Random colors to Spectral. Click OK. Following the
same steps in section 2, create an output map which displays the most deprived group in each
LSOA.

We will now focus on the deprivation characteristics of the most common ethnic group identified
as the most deprived. In Tower Hamlets, this is the Bangladeshi ethnic group. We first want to
explore the levels of deprivation within each of the LSOAs where the Bangladeshi population are
most deprived. Firstly, we will produce an output displaying the EGDI score recorded for the
Bangladeshi population living in each LSOA where they have been identified as being the most
deprived ethnic group. To do this, right click on Tower Hamlets LSOA and go to Properties >
Symbology. Next, ensure the symbology option is changed from Categorised to Graduated.
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Under Column select EDI Bangladeshi. Click Classify. Change the Color ramp from Random
colors to Spectral, and ensure that the selected mode is Natural Breaks (Jenks). Click OK.
Follow the steps in Section 2 to produce an output map.

Secondly, repeat these steps and map the EGDI rank of the Bangladeshi ethnic group by selecting
EGDI data_Tower Hamlets _EDIRk.Bangladeshi. under Column. Finally, map the EGDI decile
by ethnic group by selecting EGDI data_Tower Hamlets EDIRKDEC under Column. For the
EGDI decile maps, change the symbology display option from Graduated to Categorised. Follow
the steps in Section 2 to produce the associated output maps.

Save the QGIS project by clicking the Save button ( ). Close QGIS.

37



