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The EIGE Gender Equality Index (GEI)
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Gender Equality Index

1 − Υ 𝑥𝑖𝑡 = 1 −
ത𝑋𝑖𝑡
𝑊

෨𝑋𝑖𝑡
𝑎 − 1

α 𝑥𝑖𝑡 =
෨𝑋𝑖𝑡
𝑇

൯ma x( ෨𝑋𝑖𝑡
𝑇

Τ1 2

Γ 𝑥𝑖𝑡 = 1 + α 𝑥𝑖𝑡 ∗ 1 − Υ 𝑥𝑖𝑡 ∗ 99

𝑰𝒊
𝒕 =ෑ

𝒅=𝟏

𝟔

ෑ
𝒔=𝟏

𝒏𝒔𝒅

෍
𝒗=𝟏

𝒏𝒔 Γ 𝑥𝑖𝑡

𝒏𝒔

𝟏
𝒏𝒔𝒅

𝒘𝑨𝑯𝑷𝒅
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From GEI to R-GEI

Description GEI R-GEI

S
u
rv

e
y

Labour Force Survey - LFS (Eurostat)
✓ ✓

European Working Conditions Surveys –

EWCS (Eurofound)
✓ 

European Union Statistics on Income and 

Living Conditions - EU-SILC (Eurostat)
✓ ✓

Aspects of Daily Life – ADL (Istat)
 ✓

European Health Interview Survey – EHIS 

(Eurostat) ✓ 

O
ff
ic

ia
l
D

a
ta

b
a
s
e

Eurostat Education Statistics ✓ 

EIGE Gender Statistics database
✓ 

Eurostat Mortality data ✓ 

Ministero dell'interno  ✓

INPS  ✓

1. Assessment of the original GEI variables

in terms of data sources and relevance at

a regional level;

2. Computation of single indicators at a 

NUTS2 level using GEI survey microdata

(when representative), alternative surveys

(when original surveys are not

representative) or other official database;

3. Substitution of meaningless variables with 

others more consistent with the regional

perspective;

4. Use of the GEI methodology (third edition) 

to build the R-GEI.
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From GEI to R-GEI

• 10 out of the 31 original variables are exactly

based on GEI definition and data,

• 15 are based on a definition «as close as

possible» to those chosen by EIGE but using

data representative at a regional level,

• 6 variables could not be properly substituted.

DOMAIN

NUMBER OF 

VARIABLES

GEI R-GEI

WORK 5 3

MONEY 4 4

KNOWLEDGE 3 3

TIME 4 3

POWER 8 7

HEALTH 7 5

TOTAL 31 25
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From GEI to R-GEI
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R-GEI - RESULTS

REGION WORK MONEY KNOWLEDGE HEALTH TIME POWER

LOM 52.24 89.07 80.84 77.87 53.53 60.37

EMR 54.08 87.36 75.46 77.45 53.73 60.63

TOS 53.03 86.71 75.13 78.64 55.76 57.75

PIE 51.10 85.14 75.98 77.70 57.61 55.80

FVG 49.22 86.55 76.64 78.06 58.25 49.26

TAA 50.64 81.76 79.45 79.18 58.73 43.21

LAZ 51.57 81.83 72.37 76.21 49.14 55.16

VEN 50.30 83.41 66.28 77.01 56.33 51.52

LIG 45.95 84.06 72.33 76.07 53.70 52.01

MAR 49.10 82.78 74.70 77.32 46.98 50.35

UMB 47.96 78.57 74.42 76.69 49.69 50.66

SAR 39.07 72.95 68.67 76.73 58.53 50.19

VAO 51.88 87.64 47.01 78.04 59.85 49.34

ABR 47.40 75.27 69.51 77.09 45.25 38.68

MOL 42.61 69.97 78.96 75.19 41.08 42.03

PUG 38.63 65.50 67.92 74.50 43.65 40.29

BAS 45.03 61.34 67.62 74.69 37.79 36.82

CAL 37.20 57.63 69.24 72.26 39.54 40.67

CAM 37.50 59.78 67.09 72.68 31.18 41.07

SIC 33.99 58.45 62.52 75.99 32.70 46.61

ITALY 47.18 79.99 73.43 76.76 50.69 53.59

REGION R-GEI

LOM 66.88

EMR 66.18

TOS 65.65

PIE 64.99

FVG 63.43

TAA 62.33

LAZ 62.26

VEN 61.48

LIG 61.27

MAR 60.83

UMB 60.56

SAR 57.90

VAO 57.89

ABR 55.44

MOL 55.20

PUG 51.90

BAS 50.87

CAL 49.96

CAM 48.33

SIC 48.23

ITALY 61.20
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R-GEI - RESULTS
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The compensation problem
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The construction of a composite indicator is generally developed through a

series of subsequent steps (OECD 2008):

1) definition of the phenomenon to be measured; 

2) selection of indicators; 

3) normalization of individual indicators; 

4) weighting and aggregation of single indicators.

Although all the above-mentioned phases require a series of subjective

decisions by the researcher the aggregation step is the one responsible for

the compensation issue.
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Among the various issues that may arise when dealing with multi-indicator

systems, one particularly relevant is the compensation problem.

Compensation: When a synthetic indicator is, for instance, a weighted sum of

the elementary indicators, compensation means that a good value of such an

indicator may be the results of a very good value for some indicators which

masks potentially critical values for other indicators.

The compensation problem
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Different approaches have been proposed to mitigate the compensability drawback:

1. Geometric aggregation (e.g. HDI, UNDP 2010)

2. Mazziotta-Pareto Index (MPI; Mazziotta and Pareto 2011)

3. Mean-Min function (Mazziotta and Pareto 2015)

4. Multi-criteria Decision Analysis (MCDA; Munda and Nardo 2005)

5. Poset theory (Brüggemann and Patil 2011)

• POSAC: Partial Order Scalogram Analysis with base Coordinates (Shye, 

1985)

The compensation problem
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Given a scalogram Pnm , the POSAC procedure (Shye, 1985) produces a 

representation of partial ordering of profiles by two coordinates “as good as 

possible”.

The POSAC technique uses an iterative procedure to assign two scores to 

each profile 𝑝𝑖 (i = 1, …, n), X and Y (called base coordinates), so that the 

location of the points in the space reflects their partial ordering respect to 

the indicators mapping 𝑝𝑖 (𝑥𝑖 , 𝑦𝑖) such that:

𝑝𝑣 > 𝑝𝑤 𝑥𝑣 ≥ 𝑥𝑤 and 𝑦𝑣 ≥ 𝑦𝑤

𝑝𝑣||𝑝𝑤ቐ
𝑥𝑣 ≥ 𝑥𝑤 and 𝑦𝑣 ≤ 𝑦𝑤

𝑜𝑟
𝑥𝑣 ≤ 𝑥𝑤 and 𝑦𝑣 ≥ 𝑦𝑤

(1)

(2)

The POSAC procedure
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The POSAC algorithm starts by computing the matrix of weak monotonicity 

coefficients among all the indicators and it identifies the two indicators that 

are the least positively correlated. Then, the initial (𝑥𝑖 , 𝑦𝑖) coordinates of i-

th profile 𝑝𝑖 result from the following conditions:

being 𝑝𝑖𝑎and 𝑝𝑖𝑏 the scores of the two aforesaid least positively correlated 

indicators for the i-th unit. 

𝑥𝑖 + 𝑦𝑖 =෍
𝑗=1

𝑚

𝒑𝑖𝑗

𝑥𝑖 − 𝑦𝑖 = 𝒑𝑖𝑎 − 𝒑𝑖𝑏

(3)

(4)

The POSAC procedure
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All the values computed using conditions

(3) and (4) are transformed to place all

profiles within the unit square.

This initial approximation is improved

minimizing a loss function defined on

conditions (1) and (2).

A steepest-descent process is carried out

in the XY coordinates until it is not

possible to improve the solution.

The final result is a Cartesian space the

top right corner of which represents the

best theoretical profile and the bottom left

corner represents the worst theoretical

profile

The POSAC procedure
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The line joining the best and the worst

theoretical profiles (called Joint axis, or J-

axis: J = X + Y) is the main dimension of

the resulting two-dimensional space and

its interpretation is straightforward: as we

move along it, growing values of the

coordinates indicate strict improvement in

all rankings at the same time.

The line joining the two remaining

corners is called Lateral axis or L-axis

(L = X – Y) and it represents the

incomparability element of the profiles

(similar to “horizontal variability” of the

MPI).

The POSAC procedure
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The main «objects» that should be taken into account in a POSAC analysis

are:

• The POSAC plot

• The POSAC gof measure (measured as the proportion of order relations

out of all profile pairs, correctly represented by their twofold coordinates;

see “stress measure” in MDS)

• The correlation matrix of indicators

• The correlation table of indicators with J-axis

• The correlation table of indicators with L-axis

• …

The POSAC procedure
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POSAC and Hasse diagrams
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POSAC and Hasse diagrams

Introduction

The Gender Equality Index

The regionalization of GEI

Posetic R-GEI

Conclusions



E. di Bella Measuring gender equality 21

Non random incomparability is a really interesting condition to compare (!) 

observations:

1. incomparable situations (opposite to the J-axis) may suggest different 

policy actions;

2. single deviations from the J-axis may identify compensation situations;

3. correlations of indicators to the L-axis may help to identify the causes 

of different situations.

Incomparable: what now?
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Posetic R-GEI 1/2 (POSAC R-GEI)
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WORK MONEY KNOW. HEALTH TIME POWER

grouping grouping grouping grouping grouping grouping

POSAC POSAC POSAC POSAC POSAC POSAC

grouping

POSAC

SI SI SI SI SI SI

POSAC R-GEI

Synthetic Indicator (SI):

J-values
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Posetic R-GEI 2/2 (POSET R-GEI)
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WORK MONEY KNOW. HEALTH TIME POWER

grouping grouping grouping grouping grouping grouping

grouping

SI SI SI SI SI SI

POSET R-GEI

HASSE D. 

Synthetic Indicator (SI):

Extended average height

HASSE D. HASSE D. HASSE D. HASSE D. HASSE D. HASSE D. 
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POSET R-GEI : Work
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# Indicators 3

Cronbach’s Alpha 0,6529

Proportion of Profile Pairs Correctly Represented 0,869

VAR(L-axis values) 0,016
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POSET R-GEI : Money

Introduction
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# Indicators 4

Cronbach’s Alpha 0,9428

Proportion of Profile Pairs Correctly Represented 0,965

VAR(L-axis values) 0,004
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POSET R-GEI : Knowledge
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# Indicators 3

Cronbach’s Alpha 0,3194

Proportion of Profile Pairs Correctly Represented 0,787

VAR(L-axis values) 0,02
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POSET R-GEI : Time
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# Indicators 4

Cronbach’s Alpha 0,6984

Proportion of Profile Pairs Correctly Represented 0,896

VAR(L-axis values) 0,02
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POSET R-GEI : Power
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# Indicators 7

Cronbach’s Alpha 0,8506

Proportion of Profile Pairs Correctly Represented 0,994

VAR(L-axis values) 0,024
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POSET R-GEI : Health

Introduction

The Gender Equality Index

The regionalization of GEI

Posetic R-GEI

Conclusions

# Indicators 5

Cronbach’s Alpha 0,6877

Proportion of Profile Pairs Correctly Represented 0,801

VAR(L-axis values) 0,034
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POSET R-GEI : GLOBAL INDEX

# Indicators 6

Cronbach’s Alpha 0,9155

Proportion of Profile Pairs Correctly Represented 0,732

VAR(L-axis values) 0,006
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POSET R-GEI : GLOBAL INDEX
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# Indicators 6

Cronbach’s Alpha 0,9155

Proportion of Profile Pairs Correctly Represented 0,732

VAR(L-axis values) 0,06

Correlations
POSAC R-GEI

J axis L axis

Health 0,84 0,01

Knowledge 0,87 0,03

Money 0,89 0,08

Power 0,78 0,08

Time 0,84 0,31

Work 0,78 -0,44
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POSET R-GEI : GLOBAL INDEX
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WORK MONEY
KNOWL
EDGE

TIME POWER HEALTH
POSAC
R-GEI

proportion of correct pairs 0,87 0,97 0,79 0,90 0,81 0,80 0,73

Cronbach's Alpha 0,65 0,94 0,32 0,70 0,85 0,69 0,92

VAR(L) - right scale 0,016 0,004 0,020 0,020 0,024 0,034 0,006
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RANKINGS COMPARISONS
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REGION R-GEI POSAC R-GEI POSET R-GEI

LOM 1 2 2

EMR 2 3 3

TOS 3 1 1

PIE 4 7 5

FVG 5 9 7

TAA 6 5 6

LAZ 7 5 10

VEN 8 4 4

LIG 9 11 11

MAR 10 12 12

UMB 11 8 9

SAR 12 10 8

VAO 13 13 13

ABR 14 14 14

MOL 15 15 15

PUG 16 18 16

BAS 17 17 17

CAL 18 20 19

CAM 19 19 19

SIC 20 16 18

Spearman rank correlation matrix

R-GEI POSAC R-GEI

POSAC R-GEI 0,929

POSET R-GEI 0,947 0,968
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CONCLUSIONS

1. Posetic based synthetic indicators keep all inherent information of the 

indicators separate avoiding compensation.

2. In the posetic approach (POSET/POSAC R-GEI) there is no need to 

specify any weighting of variables/indicators to construct synthetic 

indicators.

3. Sources of incomparability are detectable and became sources of 

information.

4. POSAC is helpful to map regions and to define policy actions. 
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