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GEDI Guidance: Methods and Measures

This document provides key information on methods for:

e Measuring ethnic diversity and segregation (Reciprocal Diversity Index (RDI) and
Index of Dissimilarity (D))
Areal weighting to transfer 1991-2001-2011 data into 2021 LSOAs
Constructing the Ethnic Group Deprivation Index (EGDI)

Use of this resource should be acknowledged as follows:

Catney, G., Lloyd, C.D., Ellis, M., Wright, R., Finney, N., Jivraj, S., Manley, D. and
Nishikido, M. (2024) GEDI Guidance: Methods and Measures. Geographies of Ethnic
Diversity and Inequalities (GEDI). www.gedi.ac.uk

Read more on the growth of ethnic diversity and decreasing ethnic residential segregation in
England and Wales in The Geographical Journal: https://rgs-
ibg.onlinelibrary.wiley.com/doi/10.1111/ge0j.12507

Read more on the novel Ethnic Group Deprivation Index (EGDI) in The Geographical Journal:
https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/ge0j.12563

This guidance document accompanies the GEDI Census briefings:

Catney, G., Lloyd, C.D., Ellis, M., Wright, R., Finney, N., Jivraj, S., Manley, D. and Nishikido,
M. (2024) England and Wales are Becoming Increasingly Ethnically Diverse and Less
Residentially Segregated. GEDI Evidence from the 2021 Census Briefing Series: Issue 1.
Geographies of Ethnic Diversity and Inequalities (GEDI). www.gedi.ac.uk

Lloyd, C.D., Catney, G., Wright, R., Ellis, M., Finney, N., Jivraj, S., Manley, D., and Nishikido,
M. (2025) The Ethnic Group Deprivation Index (EGDI) Reveals Stark Ethnic Inequalities
Within and Between Neighbourhoods in England and Wales. GEDI Evidence from the

2021 Census Briefing Series: Issue 2. Geographies of Ethnic Diversity and Inequalities
(GEDI). www.gedi.ac.uk
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Geographies for analysis

In the GEDI project, the main geographical unit of analysis are Lower Layer Super Output
Areas (LSOAs), which we refer to as neighbourhoods. Our analysis also makes use of
Local Authority Districts. In the 2021 Census, there were 331 districts, with an average
population of 180,053 people, and 35,672 neighbourhoods, with an average of 1,671
people.

Methods for measuring ethnic diversity and segregation

Reciprocal Diversity Index

The Reciprocal Diversity Index (RDI) is one way to measure the ethnic diversity of an area
and allows for the comparison of ethnic diversity levels over time™2.

RDI is computed as follows:

M N 2
RDI; =1/ Z (1\11m>
i

m=1

Take as an example 16 comparable ethnic groups from 2001 to 2021 (see Ethnic Groups
in the Census: Categorisation and Change):

Where there are M ethnic groups (in this case, 16), Ninis the number of people in group m
in areai(e.g., LSOA) and there are N, people in total in area i. RDI can be standardised to
range from zero to one by subtracting one and dividing by M-1 2. To ease interpretation,
the output can be multiplied by 100. This allows RDI scores to range from zero (only one
ethnic group in an area) to 100 (each group makes up an equal share of the total
population —for instance, 1/16" of the total population).

In 2001, the RDI For England and Wales was 2.02 and has gradually increased over time
t0 3.56in 2011 and 5.14 in 2021.
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Index of Dissimilarity

The Index of Dissimilarity (D) captures the unevenness of the spatial distribution of two
groups and is the most commonly used measure of segregation?®. An ethnic group is often
compared with all others (e.g., the Pakistani ethnic group is compared with all ethnic
groups other than Pakistani) but can also be compared with another group. Values of D
range from zero to one, where zero indicates a completely even distribution (all areas
have the same proportion of the two groups compared) and one indicates a completely
uneven distribution (all areas comprise 100% of one group or the other). D is computed

with:
Ny
D= 0.5*2 |N"m—%
i—1 Nm Nn
i=

Where N, are the number of zones (in our case, 2021 LSOAs), N, are the number of people
in group m in LSOA j and there are N, people in group m in England and Wales. N, and N,
are the equivalent for group n.
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Areal weighting method to transfer 1991-2001-2011 data into 2021 LSOAs

The data for the Censuses of 1991 (for which the smallest available output zones are
Enumeration Districts; EDs), 2001 (Lower Layer Super Output Areas; LSOAs) and 2011
(LSOASs) can be transferred to 2021 LSOAs using areal weighting®. The product of this
weighting method is used in the research article: Ethnic diversification and
neighbourhood mixing: A rapid response analysis of the 2021 Census of England and
Wales.

With this approach, the source geography (e.g., 1991 EDs) and target geographies (e.g.,
2021 LSOAs) are spatially overlaid, producing a new dataset which shows which parts of
each source and target zone overlap. Postcodes are then overlaid on these overlapping
segments. The area of each overlapping zone segment is then multiplied by the number
of postcodes in each segment (area x pc count). The product is then aggregated by
source zone code (sum(area x pc count)). The estimated population is derived with: (area
x pc count)/(sum(area x pc count)) x source zone population count. The product is
aggregated by target zone code to give an estimate of the population of the earlier period
(1991 in this example) on the most recent geography (here, 2021 LSOAs). This approach
was used to obtain population count estimates for 2021 LSOAs from 1991 EDs and 2001
LSOAs. For 2011 LSOAs, the approach was slightly different: The 2011-21 ONS lookup
table was used to determine LSOAs unchanged between 2011 and 2021. Unchanged
LSOAs were removed, and areal weighing was applied to all LSOAs which had changed
between 2011 and 2021. The estimates and values for unchanged zones were then
merged.

Note that the sum of ethnic group population counts derived from LSOAs (2001, 2011,
2021) differ slightly from published counts® due to small cell adjustment procedures
intended to protect confidentiality where counts are small®. Ethnic group population
counts for 1991 used for calculating the Index of Dissimilarity are derived from EDs. The
sums of these differ from published totals as not all EDs for which data are published link
to physical ED zones’.
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Constructing the Ethnic Group Deprivation Index (EGDI)

The rates for the employment, education, and housing domains are shrunk rates. With
shrinkage, a deprivation domain rate is a weighted combination of (i) data at Lower Layer
Super Output Area (LSOA) level and (ii) a more ‘robust’ rate derived from a larger
geographical unit — in this case (and in line with IMD) - the Local Authority (LA) within
which an LSOA sits. The degree to which shrinkage changes a ‘raw’ unshrunk rate is a
function of the magnitude of the standard error and the amount of heterogeneity among
the LSOAs within an LA district. The aim of shrinkage is to increase the efficiency of the
estimation, but not to increase bias?.

Using cross-tabulations of ethnic group by each domain, we first compute the shrunk
rates (employment, education, housing) and indirectly age standardized rates (health;
Plane and Rogerson, 1994). Shrinkage increases reliability where counts are small, but a
population threshold was still considered necessary given that with the smallest counts,
rates would be similar to LA-level rates, with less useful information on local-level (LSOA)
detail. The EGDI would then, in some areas at least, be based on very small populations
which do not provide a meaningful measure of local ethnic inequalities.

Unemployment is taken as an example of the production of our index. Below are the ten
highest shrunk rates, with the highest first. Note that Denom is the denominator and
Shrrate is the shrunk rate:

GEDI Guidance: Methods and Measures

LA code LSOA code Ethnic group Denom Shrrate
E08000001 E01004876 Other Asian 35 0.75
E06000018 E01013959 Any other ethnic group 95 0.73
E09000015 E01002232 Arab 55 0.72
E09000026 E01003774 Other Mixed 50 0.70
E0S000009 E01001225 Other Mixed 65 0.70
E08000032 E01010838 Black African 40 0.69
E08000001 E01004822 Arab 20 0.67
E06000032 E01015729 Any other ethnic group 85 0.66
E09000022 E01003081 Other Black 55 0.65
E08000025 E01009352 Black African 80 0.65

Source: Census 2021, requested cross-tabulations from ONS. Full table details in footnote 6 and
Data Availability Statement of journal article.
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The table emphasises how each LSOA-ethnic group combination has its own shrunk rate.
Note that the table includes one case where the denominator is smaller than 30. In this
case, the row would be dropped when it is merged with the other domain scores.
Similarly, any row with any domain denominator below 30 would be dropped. The EGDI
is based on ranks which relate to the LSOA-ethnic group combinations. The first entry in
the above example would be top ranked on the employment domain, assuming that the
denominator for the other domains are 30 or more.

All equivalent tables of rates for each of the four domains are combined using the merge
of LSOA code and ethnic group name (LSOAEG).

The minimum denominator is then computed for all four input tables.

The row is removed if the minimum denominator (given all four domains) for that row
(LSOAEQG) is less than the threshold.

All four sets of rates are ranked, where 1 = the lowest deprivation level. The highest
deprivation level would be indicated by n, where n is the number of rows in the dataset.

Scaled ranks are derived with: rank / max(rank). Here, O represents the lowest deprivation
and 1 represents the highest deprivation.

The scaled ranks are exponentially transformed. This has the effect of reducing
cancellation when the transformed ranks are added together:

Given a constant (here, 23), the ranks are transformed with: -constant*log(1-
scaledrank*(1 - exp(-100.0/constant))).

The constant of 23 used here is the same as for the IMD and it is intended to achieve
approximately 10% cancellation. This means that an LSOA with a domain ranked highest
of all areas but with another domain ranked lowest of all areas would, if the two domains
were weighted equally, be ranked in the 90th percentile (that is, the most deprived 10%)8.

The scaled domain ranks are then summed for each row (LSOA-Ethnic group), with equal
weights. The product is then ranked (thus, these are the EGDI ranks).

The EGDI ranks are scaled as for the domains. These scaled ranks are used in the analysis
of ranges, showing for each LSOA how large the differences are between the most
deprived ethnic group and the least deprived ethnic group.
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