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SOCIO-ECONOMIC INDEXES FOR INDIVIDUALS AND FAMILIES

Joanne Baker & Pramod Adhikari
Analytical Services Branch

ABSTRACT

The Australian Bureau of Statistics has released Socio-Economic Indexes for Areas
(SEIFA) based on the Census of Population and Housing since 1986.  The SEIFA
indexes are widely used measures of relative socio-economic status at a small area
level.  The indexes rank and identify areas that are relatively more, or less,
disadvantaged.  They provide contextual information about the area in which a person
lives.  Yet, within any area there will be individuals and sub-populations with very
different characteristics to the overall population of the area.  When we make
judgments about individuals, based on the characteristics of the area in which they
live, there is potential for error in our conclusions.  This potential for error is referred
to as the ecological fallacy.

Using Census data for Western Australia, this paper explores the feasibility of creating
individual and family level socio-economic indexes using the same conceptual and
methodological basis as SEIFA.  The analysis shows that a feasible index of
disadvantage for individuals and families can be created.

Both the individual and family level indexes showed a wide range of low index scores,
reflecting a wide range of indicators of disadvantage and a high incidence of multiple
disadvantage.  However, we found a large amount of heaping on a small number of
high index scores.  These people, and families, experienced few or no indicators of
disadvantage.

Using these indexes, we investigate the extent of the ecological fallacy when SEIFA is
used as a proxy for individual and family level socio-economic status.  The analysis
shows that there is a large amount of heterogeneity in the socio-economic status of
individuals and families within small areas.  These findings indicate that there is a high
risk of the ecological fallacy when SEIFA is used as a proxy for the socio-economic
status of smaller groups within an area and there is considerable potential for
misclassification error.
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1.  INTRODUCTION

The Australian Census of Population and Housing is a rich source of information on
income, education, occupation, housing tenure and other characteristics which are
associated with socio-economic status.  After the 1971 Census, the Australian Bureau
of Statistics (ABS) used this information to create a measure of socio-economic
disadvantage.  The ABS has released Socio-Economic Indexes for Areas (SEIFA) for
each Census since 1986.

SEIFA is created at the Census Collection District (CD) level by summarising a range of
area level Census variables which relate to a concept of access to material and social
resources.  The SEIFA indexes aim to identify and rank small areas that are relatively
more, or less, disadvantaged.  The SEIFA indexes are widely used in a range of
research at the small area level.  For individual and household level analyses, SEIFA
can provide contextual information about the area in which a person lives.  To
support this type of analysis, the ABS includes a SEIFA measure on many of its public
use confidentialised unit record files.

Although SEIFA is an area level measure, a literature review found that SEIFA is often
used as a proxy for the socio-economic status of individuals.  In this type of analysis all
people within an area are assumed to have the same level of advantage or
disadvantage.  However, we know that within any area there will be individuals and
sub-populations which have very different characteristics to the overall population of
that area.  For example, Kennedy and Firman (2004) showed that there were large
differences when SEIFA scores were calculated separately for Indigenous and
non-Indigenous populations in 483 areas throughout Queensland.

If we use area level data to make inferences about the characteristics of individuals, or
subgroups within that area, our conclusions could potentially be misleading, or even
wrong.  The potential for this type of error is called the ecological fallacy.  The
ecological fallacy is most likely to be an issue in areas where the characteristics of
individuals or other small groups are very different to the average characteristics of
people in the area.  Because of this type of issue, there is interest in the creation of an
individual or family level index of relative socio-economic disadvantage from
researchers, policy makers and the ABS.

This research paper describes an initial foray into the development of individual and
family level indexes of relative socio-economic disadvantage using 2001 Census data
for Western Australia.  There were two main aims for this explorative work.  The first is
to improve understanding of SEIFA and its uses.  The second is to stimulate discussion
on how to create a socio-economic index for individuals from Census data.

The paper describes how we derived an individual level index (SEIFI) and a family
level index (SEIFF) using a similar conceptual and methodological basis as is used for
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SEIFA.  Using these indexes we investigate the extent of the ecological fallacy when
SEIFA is used as a proxy for individual and family level socio-economic status.

In the next section we describe the concept of disadvantage used for SEIFA and
explore the differences between area level and individual level disadvantage.  This
section also looks at how the framework used for SEIFA can be adapted to the
creation of individual and family level socio-economic indexes.  We have included a
discussion of some of the practical issues we found in adapting the Census variables
from area level variables to the individual and family levels.  This is followed, in
Section 3, by a description of the data and methodology used for SEIFA and how this
method can be adjusted to the development of individual and family level indexes.  In
Section 4 we see how well the indexes allow us to identify and rank individuals, and
families, as more, or less disadvantaged.  In Section 5 we use the new individual and
family level indexes to investigate the ecological fallacy by analysing the heterogeneity
of individuals and families within the same area.  In Section 6 we summarise our
findings and outline possible directions for future research into the construction of
individual level indexes.
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2.  SOCIO-ECONOMIC INDEXES

2.1  The notion of relative socio-economic disadvantage 1

Relative socio-economic disadvantage is a complex and multi-dimensional concept.
Using a concept of relative socio-economic disadvantage means that we need to look
at whether the conditions experienced by individuals, families, or subgroups can be
considered deprived relative to the wider community (Townsend, 1987).  Townsend
(1979) described some of the dimensions of relative disadvantage in his definition of
relative deprivation.  Under this definition, an individual may be deprived “if they lack
the material standards of diet, clothing, housing, household facilities, working,
environmental and locational conditions and facilities which are ordinarily available in
their society, and do not participate in or have access to the forms of employment,
occupation, education, recreation and family and social activities and relationships
which are commonly experienced or accepted” (page 413).

As an example of the multi-dimensional nature of relative disadvantage, consider a
community with relatively high levels of material wealth.  We could conclude that this
community is relatively advantaged.  But if this community also has very high crime
rates, high unemployment, or experiences relatively high levels of pollution, the
community could be considered relatively disadvantaged.

The Census only collects information on a few dimensions of relative disadvantage.
This is a difficulty that often arises in identifying a measure of relative disadvantage
which could cover many economic, social, physical and spiritual dimensions.  Around
the world numerous socio-economic indexes have been developed.  Most of these
indexes include at least three main characteristics: employment, education and
financial well-being.

Based on this international research and the type of information collected during the
Census, we define socio-economic disadvantage in terms of an individuals’ access to
material and social resources, and their ability to participate in society.

Area versus individual level disadvantage

Area level and individual level socio-economic disadvantage are two separate, though
interrelated, concepts.  There are a wide range of factors and concepts associated with
both area and individual level disadvantage.  There are also many interlinkages
between the two.  For the purposes of this paper we have decided to use working
definitions of area level disadvantage and individual level disadvantage.  These are
discussed below.
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Area level disadvantage is related to the characteristics of the community or
neighbourhood as reflected in the attributes of the people living in that area.  These
characteristics may also be related to a lack of social and public resources, or
characteristics which limit the access of residents to material resources or their ability
to participate in society.  More disadvantaged areas may lack employment
opportunities, educational facilities, or transport infrastructure.  There may also be an
inadequate stock of housing, low levels of social capital, or high pollution and crime
rates.

Individual level socio-economic disadvantage is a more personal concept relating to a
person’s own ability to access resources and participate in society.  Individual
disadvantage is related to a wide range of personal circumstances including personal
and household income, educational background and qualification levels, employment
status and occupation, health and disability, and family structure.

There will be interactions between area and individual level socio-economic
disadvantage.  For example, area level disadvantage can impact on the well-being of
the residents of that area.  There is a long history of research into the impact of area
level disadvantage on individual outcomes including health and educational
outcomes. 2  On the other hand, individual disadvantage will affect how well a person
can take advantage of the services and opportunities available in the area where they
live.

2.2  The ABS Index of Relative Socio-economic Disadvantage: Area level

2001 SEIFA is a set of four indexes designed to capture different aspects of relative
socio-economic disadvantage at the small area level.  The smallest area used to
calculate SEIFA is the Census Collection District (CD) level.  SEIFA is also available for
other small areas, such as Statistical Local Areas (SLA) and Local Government Areas
(LGA).

Literature reviews and user consultations indicate that the most commonly used
SEIFA index is the Index of Relative Socio-Economic Disadvantage (IRSD).  The IRSD
was designed to be a general measure of relative socio-economic disadvantage at the
area level.  The variables included in the index are listed in table 2.1.  The table also
shows the index weights 3 which are applied to each variable.

Since this index only summarises variables that indicate disadvantage, a low IRSD
score indicates that an area has a relatively large proportion of low income families,
people with little training, or people working in relatively low skilled occupations.
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2.1  Variables used for the Index of Relative Socio-Economic Disadvantage

20.4–0.1131% Employed males classified as ‘Tradespersons’

1.0–0.1279% Occupied private dwellings with two or more families

14.2–0.1342% Employed females classified as ‘Elementary Clerical, Sales and Service Workers’

2.8–0.1468% Lacking fluency in English

2.2–0.1796% Indigenous

1.1–0.1848% People aged 15 years and over who did not go to school

2.5–0.1853% Employed females classified as ‘Intermediate Production and Transport Workers’

10.6–0.1912% Dwellings with no motor car

10.8–0.1949% People aged 15 years and over who are separated or divorced

4.9–0.2196% Households renting from Government Authority

3.9–0.2296% Families with income less than $15,600

13.0–0.2370% Employed males classified as ‘Intermediate Production and Transport Workers’

45.1–0.2505% People aged 15 years and over who left school at Year 10 or lower

8.8–0.2536% One-parent families with dependent offspring only

10.2–0.2685% Employed males classified as ‘Labourers and Related Workers’

7.2–0.2689% Employed females classified as ‘Labourers and Related Workers’

8.0–0.2702% Males in labour force unemployed

6.6–0.2750% Females in labour force unemployed

7.5–0.2927% Families with offspring having parental income less than $15,600

56.6–0.3052% People aged 15 years and over with no qualifications

Prevalence

(%)WeightVariable

The low score suggests that this area is disadvantaged relative to other areas.
Correspondingly, an area with a high index score is relatively less disadvantaged than
other areas.  It is important to note that a high score reflects lack of disadvantage.  It
does not necessarily mean that the area is relatively advantaged.

2.3  Individual and family level indexes

In the past, the ABS has calculated socio-economic indexes at an area level.  The
underlying concepts and methodology that we use to calculate area level indexes
could also be applied to individual people, or families.  In this paper we have decided
to explore the derivation of an individual level index (SEIFI) and a family level index
(SEIFF) using the same conceptual basis as the area level IRSD.  However, there are
some practical issues which need to be considered when creating indexes at the
individual and family level from Census variables.

One practical issue is that many of the variables used in the IRSD focus on
employment, education and current income.  For some individuals, access to material
and social resources, and the ability to participate in society will not be captured well
by these variables.  For some groups, particularly older people, access to resources
and the ability to participate will be partly determined by factors such as wealth,
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accumulated assets and health.  Information on these factors is not collected in detail
in the Census.  Because of this, the creation of an index for older people based on
Census variables may be somewhat problematic.

For other people, like children, access to resources and the ability to participate will
be highly dependent on the socio-economic status of their parents, guardians and
other family members.  Because of these issues, in this initial exploratory work we
have decided not to include people under the age of 15 or over the age of 64 in the
calculation of our individual level index.

For practical purposes we will also assume that resources are shared equitably within
families.  So, couples are assumed to have the same access to material and social
resources, and the same ability to participate in society.  Similarly, we assume that
children within a family have the same socio-economic status as their parents or
guardians.

Individual and family level variables

The creation of the individual and family level indexes started with the same list of
Census variables as shown in table 2.1.  Each of these area level variables has been
transformed into an individual and family level variable.  For individuals, each area
level variable is transformed into a binary variable.  For example, the continuous area
variable “% Occupied private dwellings with two or more families” becomes a binary
variable taking the value 1 if the individual lives in an occupied private dwelling with
two or more families, and 0 otherwise.

For the family level index, each of the dwelling and family level Census variables such
as “% Occupied private dwellings with two or more families” or “% Families with
income less than $15,600” are also transformed into binary variables.

There are also a wide range of person level Census variables such as unemployment,
lack of qualifications, low education, occupation and Indigenous status.  For these
variables, the transformation from an area level variable into a family level variable is
not so clear cut.  This is because more than one family member can display the
characteristic.  For example, within a family there may be more than one unemployed
person.  Holding other factors – such as family structure and income – constant, the
level of relative disadvantage for this family is likely to be higher when there are more
unemployed people in the family.  For simplicity in this initial investigation, we have
decided to use binary variables for all family level indicators of disadvantage.  Future
work may investigate the use of family level variables which reflect how increasing
prevalence within the family affects the family’s level of relative disadvantage while
also taking family structure into account.
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Finally we considered the gender specific nature of the area level occupation and
unemployment variables.  In creating an index for individuals, the presence of these
gender variables leads us to question whether relative socio-economic disadvantage
differs by gender.  There is also the question of whether the relationship between
other variables and disadvantage may also vary by gender.  Our early investigations
found that there was little difference between the loadings on gender specific
occupation and employment variables.  The inclusion of a gender variable was also
considered initially, but the variable failed to meet our inclusion criteria. 4  Because of
these findings, we decided not to include gender specific variables in the calculation
of our individual or family level indexes.

This leaves us with an initial set of 17 binary indicators which can be used in the next
stage of the development process for our individual and family level indexes.  The
individual and family level variables are shown in table 2.2 along with the analogous
area level variables.  Table 2.2 also shows the percentage of individuals and families
with each of these characteristics.

2.4  Excluded observations

Excluded from SEIFA

For consistency with SEIFA, our analysis only included people and families found in
Western Australian Census Collection Districts (CDs) which were included in the
original SEIFA analysis in 2001.  CDs were excluded for reasons including small
population size and low levels of response to variables used in SEIFA.

Excluded from the individual level analysis

For the individual level analysis, people were excluded if they did not respond to all
person level, family level and dwelling level indicators.  Due to the issues described in
Section 2.2, we also excluded people under the age of 15 and people aged 65 years
and over.

Excluded from the family level analysis

Families were excluded from the analysis if they were:

! in non-family or non-classifiable households (includes people in single person or
group households)

! non private dwellings

! family or dwelling level indicators were missing for the family

! person level indicators were missing for at least one member of the family
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After making these exclusions, we calculated the individual index using 915,429
people and calculated the family index using 384,350 families.

2.2  List of variables considered for the individual and family level indexes with prevalence

1.1At least one member aged 15+
years did not go to school

0.5Did not go to school% People aged 15 years and over
who did not go to school

2.9At least one member does not
speak English well 

1.5Does not speak English well % Do not speak English well

2.1Family lives in occupied private
dwelling with two or more
families

1.9Lives in occupied private dwelling
with two or more families

% Occupied private dwellings with
two or more families

3.1Lives in dwelling with no car at
dwelling

2.3Lives in dwelling with no car at
dwelling

% Dwellings with no car at
dwelling

2.8At least one member Indigenous2.4Indigenous% Indigenous

4.5Family has offspring and parental
income < $15,600

3.3Family has offspring and parental
income < $15,600

% Families with offspring:
parental income < $15,600

4.0Household rents from
Government Authority

3.7Household rents from
Government Authority

% Households renting from
Government Authority

8.4At least one member
unemployed

4.8Unemployed% (males / females) unemployed

7.5Family income < $15,6005.2Family income < $15,600% Families with income <
$15,600

10.5At least one member employed
as 'Intermediate Production and
Transport Worker'

5.6Employed as 'Intermediate
Production and Transport Worker'

% Employed (males / females) as
'Intermediate Production and
Transport Workers'

9.3One-parent family with
dependent offspring only

5.7Part of one-parent family with
dependent offspring only

% One-parent families with
dependent offspring only

10.3At least one member employed
as 'Labourers and Related
Worker'

5.9Employed as 'Labourers and
Related Worker'

% Employed (males / females) as
classified as 'Labourers and
Related Workers'

12.4At least one member employed
as 'Elementary Clerical, Sales
and Service Worker'

6.9Employed as 'Elementary
Clerical, Sales and Service
Worker'

% Employed females classified as
'Elementary Clerical, Sales and
Service Workers'

15.0At least one member aged 15+
years: separated or divorced

8.4Separated or divorced% People aged 15+ years:
separated or divorced

16.3At least one member employed
as 'Tradesperson'

9.0Employed as 'Tradesperson'% Employed males classified as
'Tradespersons'

61.0At least one member aged 15
years and over left school at
Year 10 or lower

40.2Left school at Year 10 or lower% People aged 15 years and over
who left school at Year 10 or
lower

74.3At least one member aged 15+
years with no qualifications

55.4No qualifications% People aged 15 years and over
with no qualifications

(%)Variables(%)VariablesVariables

FamiliesIndividualsAreas
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3.  PRINCIPAL COMPONENT ANALYSIS

3.1  The method

The SEIFA indexes are calculated using a technique called Principal Components
Analysis (PCA).  PCA is used to reduce a large number of related, or correlated,
variables into a smaller set of transformed variables, called ‘components’.  The
components capture much of the information, or variation, contained in the original
variables.

The first principal component accounts for the largest proportion of the variation in
the original data set.  The rest of the principal components are extracted so that they
are uncorrelated with each other and account for progressively smaller amounts of the
remaining total variation.  While it is possible to extract as many principal components
as there are original variables, the goal in PCA is to summarise a large number of
related variables into a small number of meaningful components.  IRSD is the first
principal component created from a set of 20 variables which indicate disadvantage in
an area.  For more detail on the technical method see the ABS publication Census of
Population and Housing: Socio-Economic Indexes For Areas (SEIFA) (ABS cat. no.
2039.0.55.001).

Results from the PCA include:

! Loadings:  which indicate the relationship, or correlation, between each of the
observed variables and the principal components.

! Eigenvalues:  which indicate how much variance in the original variables is
explained by each component.

! Weights:  which are calculated by dividing each loading by the square root of the
eigenvalue.

! Scores:  which are calculated by

! standardising each of the original variables,

! multiplying each standardised variable by the appropriate weight, and

! summing to produce a raw score for each unit in the analysis (e.g. CD,
person, family),

! for presentation purposes, the raw score is standardised to a mean of 1,000
and standard deviation of 100.

PCA is usually based on a set of continuous variables – or a set of ordinal variables
which are treated as if they are continuous.  The correlation matrix for these variables

is commonly calculated using Pearson’s ρ.  The SEIFA indexes were constructed using
this type of PCA.  If we use Pearson’s ρ to calculate the correlation matrix for our
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binary individual and family level variables, our PCA results will be biased (Rigdon and
Ferguson, 1991).

Because of this, we have conducted PCA based on a tetrachoric correlation matrix.
Tetrachoric correlation (or polychoric correlation for ordinal variables) calculates the
correlation between latent variables which are assumed to underlie the binary
variables.  For example, although we only observe whether a person is unemployed or
not unemployed, we assume that there is an underlying continuous variable which
determines these two outcomes.  The correlation matrices for individuals and for
families are shown in Appendix A.

3.2  Creating the individual and family level indexes

Removal of highly correlated variables

Although PCA is based on the correlation of a set of variables, highly correlated
variables may lead to instability in the PCA weights.  So, before beginning our analysis,
we needed to identify highly correlated variables and decide whether to drop one of
the two variables.  In line with the decision rule for IRSD, if the (tetrachoric)
correlation coefficient of two variables was greater than 0.8 we consider the two
variables to be highly correlated.  For both individuals and families (see Appendix A
for the correlation matrices), we found very high correlation between:

1.  Low family income and Low parental income, and

2.  No schooling and Left school at year 10 or earlier.

Low parental income is a subset of Low family income, and No schooling is a subset
of having Left school at year 10 or earlier.  So, we would expect to find a high
correlation between these pairs of variables at the individual and family level.  For
these two pairs of variables, we decided to drop the two variables with lower
prevalence: Low parental income and No schooling.  The prevalence of these
variables was shown in table 2.2.

For individuals, we also found very high negative correlation between being
unemployed and each of the occupation variables.  This is because unemployed
people cannot be employed in any occupation and vice versa.  The tetrachoric
correlation matrix for individuals, shown in table A.1 of the Appendix, indicates that
the occupation variables tend to have a negative correlation with the other indicators
of disadvantage.  This suggests that being employed, in any occupation, may not be a
good indicator of disadvantage for individuals.  Because of this, we decided to drop all
the occupation variables from our analysis of individuals.  This leaves us with 11 binary
variables for the individual analysis and 15 variables for the family analysis.  These
variables are listed in table 3.1.
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3.1  List of initial individual level variables

tradesAt least one member employed as
'Tradesperson'

15.

prod&transAt least one member employed as
‘Intermediate Production and Transport
Worker’

14.

labourerAt least one member employed as
‘Labourers and Related Worker’

13.

cleric&salesAt least one member employed as
'Elementary Clerical, Sales and Service
Worker'

12.

year10schAged 15 years and over: left school at 
Year 10 or lower

11.Left school at Year 10 or lower11.

unempAt least one member unemployed10.Unemployed10.

divorcedAt least one member aged 15+ years
separated or divorced

9.Separated or divorced9.

govrentHousehold rents from Government
Authority

8.Household rents from Government
Authority

8.

oneparentPart of one-parent family with dependent
offspring only

7.Part of one-parent family with dependent
offspring only

7.

noqualAt least one member aged 15+ years 
with no qualifications

6.No qualifications6.

nocarLives in dwelling with no car at dwelling5.Lives in dwelling with no car at dwelling5.

multifamLives in private dwelling with two or 
more families

4.Lives in private dwelling with two or 
more families

4.

lowincfamFamily income < $15,6003.Family income < $15,6003.

indigenousAt least one member Indigenous2.Indigenous2.

englishpoorAt least one member does not speak
English well

1.Does not speak English well1.

CodeFamily level variablesIndividual level variables

Removing variables poorly correlated with the first component

Now that we have identified the initial list of variables, we can undertake PCA using
the tetrachoric correlation matrices.  Because we are attempting to create indexes
analogous to the 2001 index of disadvantage, we retained the first unrotated
component for our family and individual indexes of disadvantage (see ABS, 2004, pp.
23–24 for more details).  Although other components were considered, the first
component seemed to provide the most intuitive index of disadvantage.

Once we have run our initial PCA we can look at the loading of each of the 11 variables
for the first principal component.  If a variable has a low loading, its weight in the
index will normally be small.  For IRSD, variables with a loading between –0.2 and 0.2
were dropped from the index.  In the individual level analysis, we found that there
were no variables with a loading of less than 0.2.
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For the family level analysis, we found that having Left school at year 10 or earlier and
being employed as a Labourer both had loadings between –0.2 and 0.2.  We decided
to drop both of these variables from our analysis.  After dropping Left school at year
10 or earlier from the analysis, we decided to reintroduce No schooling.  No
schooling had previously been removed from the analysis due to high correlation
between the two schooling variables.

At the family level, we also found that three of the occupation variables –
Tradesperson, Intermediate production and transport worker and Elementary
clerical, sales and service worker – had loadings of –0.47, –0.26 and –0.22
respectively.  The relatively strong negative loading suggests that these variables are
related to advantage rather than disadvantage.  Since we only want to include variables
which are related to disadvantage, we decided to drop variables with a negative
loading.

Final loadings and weights

The final loadings for the family and individual PCA are shown in table 3.2.  In both the
individual and family level results, the variables with the highest loadings are Living in
a dwelling with no car and being Indigenous.  Renting from a government authority
and Living in a multifamily household also had high loadings.

3.2  Loadings and weights for each of the indexes

0.190.500.150.270.180.33divorced

0.150.380.280.510.200.35englishpoor

n/an/a0.170.310.200.37unemp

0.250.64n/an/a0.210.37year10sch

0.310.780.220.400.250.44noqual

0.230.590.290.530.300.53lowincfam

0.130.330.310.560.300.54multifam

0.250.650.260.470.310.56oneparent

0.220.560.330.600.360.65govrent

0.190.470.340.62n/an/anoschool

0.180.460.410.730.420.76indigenous

0.190.490.420.750.440.80nocar

WeightLoadingWeightLoadingWeightLoadingVariable 

IRSDFamilyIndividual
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While most variables have similar loadings in both the family and individual analysis,
Not speaking English well has a much higher loading for families (0.51) than for
individuals (0.35).  The two schooling variables – with only one variable included in
each analysis – show large differences in loadings.  No schooling has a loading of 0.62
in the family analysis, while Left school at year 10 or earlier has a loading of only 0.37
in the individual analysis.

3.3  The principal component scores

For each individual and for each family we can calculate a principal component score
based on the weights given in table 3.2.  In SEIFA, low scores indicate higher levels of
disadvantage.  For our individual and family level indexes we would also like low
scores to represent higher levels of disadvantage.  To achieve this, each of the weights
in table 3.2 is multiplied by minus one.  Then we follow the process outlined in
Section 3.1 to calculate our individual and family scores.  We standardise each of the
original binary variables, multiply each standardised variable by the appropriate
weight, and then sum to produce a raw score.  For presentation purposes, the raw
scores are standardised to a mean of 1,000 and standard deviation of 100.

As with SEIFA scores, both the socio-economic index for individuals (SEIFI) scores and
the socio-economic index for families (SEIFF) scores are ordinal.  For example, a
family with a SEIFF score of 500 is not twice as disadvantaged as a family with a score
of 1000.

3.3  Distribution of IRSD scores
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For comparison purposes, figure 3.3 shows the distribution of area level IRSD scores
for CDs in Western Australia.  Because IRSD only uses indicators of disadvantage there
are few indicators to distinguish between CDs with relatively low levels of
disadvantage.  This results in scores which are skewed towards the bottom end of the
distribution.  The bottom 10% of scores range between 232 and 884.  80% of scores
are within the range 884 to 1102 and the top 10% of scores only range between 1102
and 1211.

Figure 3.4 shows how the SEIFI scores are distributed across individuals.  While the
SEIFI scores range from a low of –20 to a high of 1075, the distribution is highly
skewed towards the bottom end of the distribution, even when compared with the
IRSD distribution.  While there are a wide range of scores below 1002, there is a large
amount of heaping on a few scores above 1002.  One-quarter of scores are below
1002.  The lowest 10% of scores were below 889, but only 1% of people have scores
below 569.

3.4  Distribution of SEIFI scores
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At the top end of the distribution we can see a large amount of heaping on particular
scores.  There are actually only five distinct scores above 1002.  Table 3.5 shows the
number of people with these top five scores and the indicators of disadvantage
associated with each score.  The top score, 1075, is given to all 228, 886 people who
have no indicators of disadvantage.  The next three highest scores are given to people
with only 1 indicator of disadvantage.  These people either have No qualifications,
Left school at year 10 or earlier, or are Separated or divorced.  The fifth highest score
is given to people who have Left school at year 10 or earlier and also have No
qualifications.

ABS METHODOLOGY ADVISORY COMMITTEE • JUNE 2007

ABS • SOCIO-ECONOMIC INDEXES FOR INDIVIDUALS AND FAMILIES• 1351.0.55.086 15



3.5  The top five SEIFI scores

None25.0228,8861075

Left school at year 1010.494,7741043

No qualifications21.2193,8531037

Separated or divorced1.312,1931024

No qualifications and Left school at year 1017.5160,1331004

Indicators of disadvantage% of peopleNumber of peopleSEIFI score

No qualifications, Left school at year 10 or earlier, and being Separated or divorced
are all indicators which have relatively low weightings (shown in table 3.2).  They are
also the three most prevalent of the eleven individual level indicators (see table 2.2).
Since each binary variable is standardised to take account of prevalence, this results in
higher scores for the most prevalent variables.  The combination of high prevalence
and relatively low weights result in high SEIFI scores for these people.

Figure 3.6 shows how the SEIFF scores are distributed across families.  This
distribution is very similar to the distribution of SEIFI scores.  As with SEIFI scores,
SEIFF scores are highly skewed towards the bottom end of the distribution.  Again we
see a wide range of low scores and a large amount of heaping on a few high scores.
SEIFF scores range from a low of –73 to a high of 1077.  Just over one-quarter of
scores are below 1000.  The lowest 10% of scores are below 887, but only 1% of
families have scores below 569.

3.6 Distribution of SEIFF scores
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There are only six distinct SEIFF scores above 1000.  Table 3.7 shows the number of
families with these top six scores and the indicators of disadvantage associated with
each score.  The top score, 1077, is given to all families with no indicators of
disadvantage.  Almost half of all families have at least one member with No
qualifications and no other indicators of disadvantage.  Each of these families is given
a score of 1038.  Other high scores are given to families with one relatively low
weighting indicator of disadvantage.  The sixth highest score is given to families who
have at least one member who has No qualifications and one member who is
Separated or divorced.  As with the SEIFI scores, the combination of high prevalence
and relatively low weights result in high SEIFF scores for these families.

3.7  The top six SEIFF scores

None17.968,7871077

Separated or divorced1.55,6191045

No qualifications46.5178,5981038

Unemployed0.83,2441030

One parent family0.62,2541008

No qualifications and Separated or divorced5.320,3131006

Indicators of disadvantage% of familiesNumber of familiesSEIFF score
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4.  ANALYSING INDIVIDUAL AND FAMILY INDEXES

4.1  Creating SEIFI and SEIFF groups

To examine the extent of relative disadvantage, SEIFA scores are often ranked into
deciles or quintiles.  This provides us with a relatively simple way of comparing
characteristics of areas at the extremes of the distribution.  Ideally, we would also like
to group the SEIFI and SEIFF scores in a similar way.  By definition, each deciles
should each contain 10% of people or families, and each quintile should contain 20%.
However, the heaping at the top end of the SEIFI and SEIFF distributions make it
difficult to create groups of an equal size.  For example, how should we split the 47%
of families with a score of 1038?  Or the 25% of people with a score of 1075?

We have roughly divided the SEIFI scores into quartiles.  In practice each of these four
groups contain around 20–30% of people.  We also attempted to split the SEIFF scores
into four even groups, but the 47% of families with one score make this highly
problematic.  The scores were split into the following groups:

Group 1: families with the bottom 20% of scores

Group 2: families with scores between 960 and 1030 (14% of families)

Group 3: families with the 2nd and 3rd highest SEIFF scores (48% of families)

Group 4: families with no indicators of disadvantage (18% of families)

Table 4.1 shows selected details of each SEIFI and SEIFF group.

4.1  Distribution of SEIFI and SEIFF scores by group

1077–73100.0384,3501075–20100.0915,429Total

1077107717.968,7871075107525.0228,8864

1045103847.9184,2171043103731.6288,6273

103096013.953,3251024100418.8172,3262

959–7320.378,0211001–2024.6225,5901

Max scoreMin scorePercentNMax scoreMin scorePercentNGroup

SEIFF scores for familiesSEIFI scores for Individuals 
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4.2  Characteristics of the SEIFI and SEIFF groups

In Section 3 we examined the indicators of disadvantage experienced by people and
families with the highest SEIFI and SEIFF scores.  We found that these people, and
families, have either no indicators of disadvantage or only one, or two, low weight and
high propensity indicators of disadvantage.  In this section we use the groups
described in Section 4.1 to explore the characteristics of people and families with
lower scores.

Table 4.2 shows the number of indicators of disadvantage experienced by each person
within the four SEIFI groups.  The highest SEIFI group (group 4) contains all of the
228,886 people with no indicators of disadvantage.  In contrast, 87% of people in the
lowest SEIFI group (group 1) have at least two indicators of disadvantage and over
50% have at least three indicators of disadvantage.  It should be noted that 97% of
people with the lowest 10% of SEIFI scores have at least two indicators of
disadvantage and 43% have at least four indicators of disadvantage.

4.2  Characteristics of the SEIFI groups

915,4293,7019,21226,40777,207240,748329,268228,886Total

228,8860.00.00.00.00.00.0100.04

288,6270.00.00.00.00.0100.00.03

172,3260.00.00.00.092.97.10.02

225,5901.64.111.734.235.712.60.01

6–9543210 N

Number of indicators of disadvantage

SEIFI 

group

While many people in the lowest SEIFI group have multiple indicators of
disadvantage, some people in this group have only one indicator.  For example, we
found that all people with No car at their dwelling are in the lowest SEIFI group.  For
7% of these people having No car is their only indicator of disadvantage.  Similarly,
even if they only have one indicator of disadvantage, all people who are Indigenous,
Rent from a Government Authority, are part of a One parent family, Live in a
dwelling with two or more families, have Low family income, are Unemployed, or Do
not speak English well are in the lowest SEIFI group.  These people are assigned
relatively low SEIFI scores, because their one indicator of disadvantage has a
combination of low prevalence and a relatively high weight.
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The lowest SEIFI group also contains 30% of people with No qualification, 30% of
people who Left school at year 10 or earlier and 84% of people who are Separated or
divorced.  Each of these people experienced multiple indicators of disadvantage.

Table 4.3 shows the number of indicators of disadvantage, for each family by SEIFF
group.  By our definition, all families in the highest SEIFF group (group 4) have no
indicators of disadvantage.  However, 95% of families in the lowest SEIFF group
(group 1) have at least two indicators of disadvantage and over a third of these
families have at least four indicators of disadvantage.

4.3  Characteristics of the SEIFF groups

384,3501,2743,52310,34730,03073,881196,50868,787Total

68,7870.00.00.00.00.00.0100.04

184,2170.00.00.00.00.0100.00.03

53,3250.00.00.00.083.616.40.02

78,0211.64.513.338.537.65.00.01

6–9543210 N

Number of indicators of disadvantage

SEIFF 

group

As with the lowest SEIFI group, many families in the lowest SEIFF group have multiple
indicators of disadvantage.  However, some of these families have only one indicator
of disadvantage.  Each of these indicators has a combination of low prevalence and a
relatively high weight.  All families with No car at the dwelling, who Rent from a
Government Authority, live in a Multi-family household, at least one member is
Indigenous, Did not go to school, or Does not speak English well are in the lowest
SEIFF group, even if the family has only one indicator of disadvantage.

The lowest SEIFF group also contains two-thirds of One parent families, 88% of Low
income families, 45% of families with members who are Unemployed or Separated or
divorced, and 24% of families where at least one member has No qualifications.  Each
of these families experienced multiple indicators of disadvantage.

Figures 3.1 and 3.2 showed that there are a wide range of SEIFI and SEIFF scores at
the bottom end of the SEIFI and SEIFF distributions.  In this section we have found
that the wide range of scores is due to the range of indicators of disadvantage
experienced in the lowest SEIFI and SEIFF groups, and the high incidence of multiple
indicators of disadvantage.

IRSD scores can be used to identify areas which are relatively more disadvantaged
than other areas.  Since the variables included in the SEIFI and SEIFF fit the notion of
disadvantage given in Section 2.1, we should be able to use our SEIFI and SEIFF scores
to identify which individuals, or families, are relatively more disadvantaged than
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others.  For people and families with low scores, the wide range of scores indicates
that we will have fairly good discriminatory power in identifing and ranking individuals
and familys as relatively more, or less, disadvantaged.  However, the large amount of
heaping on a few high scores means that we will be very limited in our ability to
identify, or rank, individuals with relatively low levels of disadvantage.
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5.  THE ECOLOGICAL FALLACY

When there is no information available on the socio-economic status of individuals, an
area level measure such as the SEIFA indexes is sometimes used as a proxy.  This type
of analysis assumes that all people in an area have the same socio-economic status.
This assumption will not be valid if people within an area are heterogeneous in their
characteristics and in their level of relative socio-economic disadvantage.  There may
be people living in a relatively more disadvantaged area who are not disadvantaged.
In contrast, there may be people living in a relatively less disadvantaged area who are
highly disadvantaged.  If we use area level data, like the SEIFA scores, to make
inferences about the characteristics of individuals, or subgroups within that area, our
conclusions could potentially be misleading, or even wrong.  The potential for this
type of error is called the ecological fallacy.

The creation of SEIFF and SEIFI allows us to explore the extent of the ecological
fallacy when the IRSD is used as a proxy for individual or family disadvantage.  This can
be determined by analysing the distribution of SEIFF and SEIFI scores within each of
the IRSD deciles.

If there is a high level of homogeneity among people or households within each area,
we will find a strong relationship between IRSD scores and both SEIFI and SEIFF
scores.  In the lowest IRSD decile we would expect to find a high level of disadvantage
amongst the people and families residing in the area.  Higher deciles are expected to
have people and families who are relatively less disadvantaged than lower deciles.  In
this case there may be less risk of an ecological fallacy.

Figure 5.1 provides an illustration of how individuals in the SEIFI groups are
distributed across the IRSD deciles.  If SEIFI groups are distributed evenly across the
IRSD decile, then we would expect to see around 10% of the SEIFI group in each IRSD
decile.  To simplify the graphic we have combined SEIFI groups 2 and 3.  Appendix B
contains more detailed information on the distribution of SEIFI and SEIFF scores
across IRSD deciles.
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5.1  Percent of people in each IRSD decile by SEIFI group
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For the highest SEIFI group (who have no indicators of disadvantage) we can see a
positive relationship with the IRSD deciles.  Less than 5% of people in the highest
SEIFI group live in the CDs of the lowest IRSD decile.  This proportion rises with each
IRSD decile, reaching 18% in the top IRSD decile.  The reverse is seen for people in
the lowest SEIFI group.  19% of people in the lowest SEIFI group live in CDs found in
the lowest IRSD decile and less than 6% live in the CDs of the highest IRSD decile.

While there does appear to be a relationship between SEIFI and IRSD scores, over a
third of people in the bottom SEIFI group live in the top five IRSD deciles.  A similar
proportion of people in the highest SEIFI group live in the bottom five IRSD deciles.
We can also see in figure 5.1 that SEIFI groups 2 and 3 are fairly evenly distributed
across the IRSD deciles.

Figure 5.2 shows similar patterns in the distribution of families across the IRSD deciles
by SEIFF group.  Again we can see a positive relationship between the IRSD deciles
and the highest SEIFF group.  We can also see a negative relationship with the lowest
SEIFF group.  However, as with SEIFI, around a third of families in the bottom SEIFF
group live in the top five IRSD deciles and a similar proportion of the highest SEIFF
group live in the bottom five IRSD deciles.  SEIFF groups 2 and 3 are also fairly evenly
distributed across each of the IRSD deciles.
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5.2  Percent of families in each IRSD decile by SEIFF group
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This analysis shows that using an area level indicator of socio-economic disadvantage
will not be a good proxy for the socio-economic status of many of the individuals and
families living within that area.  Because of this, analyses which use SEIFA indexes
such as the IRSD as a proxy for family and individual socio-economic status will be at
high risk of an ecological fallacy.
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6.  CONCLUDING REMARKS

ABS has a long history of creating socio-economic indexes at an area level.  In this
research paper we presented the results of a preliminary exploration into the creation
of individual and family level indexes of relative socio-economic disadvantage.

We found that the distribution of SEIFI and SEIFF scores were highly skewed towards
the left.  There were a wide range of low scores, reflecting a wide range of indicators
of disadvantage and a high incidence of multiple disadvantage.  At the top end of the
distribution we found a large amount of heaping.  These people, and families,
experienced few or no indicators of disadvantage.  The addition of indicators of
advantage into the indexes may allow us to identify more and less advantaged
individuals and families at the higher end of the distribution.

We used the individual and family indexes to examine whether there is a high risk of
an ecological fallacy if the IRSD is used as a proxy for individual or family level
disadvantage.  Our analysis found that individual and family relative socio-economic
disadvantage was quite diverse within areas.  This means that there is a high risk of an
ecological fallacy if we use the SEIFA indexes as a measure of individual level
disadvantage, rather than a measure of area level disadvantage.

Comments from the ABS Methodology Advisory Committee

A version of this paper was presented to the ABS Methodology Advisory Committee
(MAC) in June 2007.  The MAC members were very enthusiastic about ABS working
to create a socio-economic index for individuals.  They encouraged ABS to
continue with this development work, as they felt that this type of index would be
very valuable for researchers and policy makers.  MAC members maintained that
area level indexes (i.e. SEIFA) are only used, incorrectly, as a proxy for individual
socio-economic status because no other information is available.  In addition to a
census based individual index, MAC suggested that ABS should also consider an
index that derived from variables included in social surveys.  MAC acknowledged
that future work on the development of this type of index needs to proceed
carefully.
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ABS is considering work to develop these indexes.  Taking into account the findings
from this preliminary work, and the comments from MAC, this would involve
thorough investigation and resolution of a range of issues, including:

! A review of the definition of individual level disadvantage,

! The selection of the best individual level Census variables,

! The use of both advantage and disadvantage related variables,

! The minimisation of population exclusions,

! Indexes for different age groups,

! Validation process for the indexes.

User consultation would be an important part of any future development of individual
and family level indexes of socio-economic disadvantage.
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APPENDIXES

A.  CORRELATION MATRICES

A.1  Tetrachoric correlation matrix for individual level index

1.000.050.200.130.140.20–0.021.000.290.180.120.040.120.170.260.19–0.07year10

1.00–1.000.080.18–0.930.140.050.110.240.070.270.25–0.930.170.09–0.92unemp

 1.00–0.08–0.15–1.00–0.26–0.09–0.31–0.23–0.06–0.29–0.33–1.00–0.16–0.07–1.00trades

   1.000.17–0.020.66–0.010.000.160.020.230.120.00–0.02–0.07–0.04divorced

    1.00–0.080.310.170.170.470.100.290.230.050.580.11–0.07govrent

     1.00–0.19–0.060.19–0.14–0.01–0.25–0.29–0.92–0.07–0.05–1.00p&trans

      1.00–0.030.140.370.220.530.36–0.040.17–0.060.041parent

       1.000.380.310.320.200.220.150.320.70–0.17nosch

        1.000.230.120.150.160.280.290.230.30noqual

         1.000.340.360.340.130.640.25–0.12nocar

          1.000.230.230.140.510.31–0.04multifam

           1.001.00–0.070.200.19–0.11lowincp

            1.00–0.110.130.23–0.16lowincf

          1.000.220.19–1.00labourer

            1.000.08–0.12indig

               1.00–0.22engpoor

                1.00c&sales

year10unemptradesdivorcedgovrentp&trans1parentnoschnoqualnocarmultifamlowincplowincflabourerindigengpoorc&sales

A.2  Tetrachoric correlation matrix for family level index

1.000.090.210.000.110.24–0.170.960.510.140.05–0.070.000.230.240.190.09year10

1.00–0.140.180.15–0.090.050.080.140.170.050.200.19–0.040.160.10–0.06unemp

1.00–0.10–0.20–0.17–0.40–0.120.02–0.33–0.10–0.38–0.42–0.04–0.13–0.080.03trades

1.000.19–0.040.69–0.030.010.130.010.210.070.020.05–0.110.04divorced

1.00–0.110.350.150.130.450.070.340.280.040.540.08–0.10govrent

1.00–0.31–0.040.31–0.22–0.04–0.33–0.360.03–0.02–0.030.04p&trans

1.00–0.14–0.110.380.270.580.40–0.150.28–0.14–0.081parent

1.000.490.350.330.080.150.150.340.75–0.10nosch

1.000.200.100.000.050.330.230.270.27noqual

1.000.250.330.330.030.550.31–0.19nocar

1.000.280.290.100.460.33–0.07multifam

1.001.00–0.130.260.14–0.17lowincp

1.00–0.170.190.19–0.22lowincf

1.000.200.170.01labourer

1.000.10–0.09indig

1.00–0.11engpoor

1.00c&sales

year10unemptradesdivorcedgovrentp&trans1parentnoschnoqualnocarmultifamlowincplowincflabourerindigengpoorc&sales
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B.  SEIFI AND SEIFF SCORES ACROSS IRSD DECILES

This appendix provides greater detail on the distribution of SEIFI and SEIFF scores
across the IRSD deciles.  Ideally, we would like to group the SEIFI and SEIFF scores
into deciles, each containing 10% of scores.  However, the heaping at the top end of
the SEIFI and SEIFF distributions make it difficult to create groups of an equal size.  In
Section 5, figures 5.1 and 5.2 used three broad SEIFI and SEIFF groups.  In this
appendix we split the three broad groups into smaller groups which are described
below.

The broad group labeled ‘low’ in Section 5 becomes:

! three smaller groups for SEIFI labeled “1” to “3”, where smaller group “1”
contains the lowest 10% of SEIFI scores, and

! two smaller groups for SEIFF labeled “1” and “2”, where group “1” contains the
lowest 10% of SEIFF scores

The broad group ‘middle’ becomes four smaller groups labeled “4” to “7”.

The broad group ‘high’ remains as one group (containing all people and families with
no indicators of disadvantage).  This is labeled as smaller group “8”.

Table B.1 provides details on the smaller SEIFI and SEIFF groups.

B.1  Distribution of SEIFI and SEIFF scores by group

1077107717.968,7871075107525.0228,8868High

104510451.55,6191043104310.494,7747

1038103848.0178,5981037103721.2193,8536

103010066.725,811102410241.312,1935
9989607.227,5141004100417.5160,1334Middle

n/an/an/an/a10019635.046,1203

95988710.339,6719548899.788,9892

884–7310.038,350883–209.990,4811Low

MaxMinPercentNMaxMinPercentN

SEIFF scores for familiesSEIFI scores for Individuals

Smaller

group

 

Broad

group

Tables B.2 and B.3 show the distribution of these smaller SEIFI and SEIFF groups
across the IRSD deciles.  As shown in Section 5, there is a negative relationship with
between IRSD deciles and the lowest SEIFI and SEIFF groups.  There is also a positive
relationship for the highest SEIFI and SEIFF group.  The middle SEIFI and SEIFF
groups are fairly evenly distributed across each of the IRSD deciles.
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B.2  Count of people in each IRSD decile by SEIFI score

915,429228,88694,774193,85312,193160,13346,12088,98990,481Total

91,66040,0727,51421,3371,5458,7884,1195,5052,78010

91,38331,9349,60021,5661,44712,1334,5226,5503,6319

91,54028,03810,31821,5771,44114,2604,3786,9604,5688

91,59725,55710,30220,9821,28815,3904,6977,9895,3927

91,59722,82510,58820,2121,18616,9534,5678,6856,5816

91,54620,87610,24319,6901,25917,6674,7329,5457,5345

91,37718,25410,46119,2111,11418,9014,6279,8888,9214

91,60116,3529,84718,4251,07019,3545,04310,80210,7083

91,50214,4079,04717,2421,07219,6935,00811,33713,6962

91,62610,5716,85413,61177116,9944,42711,72826,6701

87654321

Total in

decile

SEIFI groups

IRSD

decile

B.3  Count of families in each IRSD decile by SEIFF score

384,35068,7875,619178,59825,81127,51439,67138,350Total

38,46512,97972916,8962,0182,3482,3201,17510

38,36110,10070418,3192,2892,4932,8891,5679

38,4118,73770918,7942,4712,4713,2441,9858

38,5667,63961419,2062,3892,7343,6132,3717

38,3076,84955718,9022,6092,5873,9442,8596

38,5396,10259318,7952,7112,7294,3503,2595

38,3855,23348318,7872,8212,9654,3163,7804

38,4584,65048918,0012,9153,0734,7214,6093

38,4243,80341317,3292,9573,2254,9925,7052

38,4342,69532813,5692,6312,8895,28211,0401

8765421

Total in

decile

SEIFF groups

IRSD

decile
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