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THE AMELI PROJECT

The goal to turn the EU into the most competitive and dyna-
mic economy by 2010 demands a full benchmarking system
to monitor policy performance and their impact on progress.
For this reason, the European Commission has engaged in
selecting, collecting and analysing a set of indicators that are
published each year. The Stockholm European Council has
further emphasised the need for effective, timely and relia-
ble statistics and indicators. A main challenge is to develop
indicators for the main characteristics and key drivers. An ut-
most important and challenging area to be measured is soci-
al cohesion. Based on a clear definition of social cohesion, a
universally-accepted high-quality and robust statistics to ade-
quately measure social cohesion is required. Further, tools for
measuring temporal developments and regional breakdowns
to sub-populations of relevance will be of great importance. In
order to measure social cohesion with Laeken indicators ade-
quately while regarding national characteristics and practical
peculiarities from the newly created EU-SILC, an improved
methodology will be elaborated within AMELI. This will ensu-
re that future political decision in the area of quality of life can
be based on more adequate and high-quality data and a pro-
per understanding of the Laeken indicators by the users. The
study will include research on data quality including its mea-
surement, treatment of outliers and nonresponse, small area
estimation and the measurement of development over time.
A large simulation study based on EU-SILC data will allow
a simultaneous elaboration of the methodology focusing on
practical issues aiming at support for policy. Due to the fact
that the Laeken indicators are based on a highly sophistica-
ted methodology the project’s outcome may also serve as a
methodological complement for other FP7 projects in the area
of indicators.

PROJECT INFO

Project period: 1 April 2008 - 31 March 2011

Project No.: 217322

Workshops: Vienna, Spring 2010
Trier, Spring/Summer 2011

COORDINATION

Ralf Münnich
University of Trier
Faculty IV
Dept. of Economic and Social Statistics
Universitätsring 15, D-54286 Trier, Germany
muennich@uni-trier.de

PARTNERS

University of Trier
Federal Statistical Office of Germany
University of Applied Sciences NW Switzerland
Swiss Federal Statistical Office
Statistics Austria
Statistics Finland
University of Helsinki
Vienna University of Technology
Statistical Office of the Republic of Slovenia
Statistics Estonia

 

http://ameli.surveystatistics.net/

©22. 10. 2009 FHNW/Beat Hulliger 1



Contents

Introduction

Robusti�cation of the QSR

Sampling and variance estimation

Some results

©22. 10. 2009 FHNW/Beat Hulliger 2



Introduction

Laeken indicators

▶ European statistical indicators on poverty and social

exclusion

▶ Lisbon Strategy: coordination of European social policies

▶ European Statistics on Income and Living Condition

(EU-SILC): Coordinatet surveys across European Countries

▶ Survey methodology not main concern in development of

the Laeken indicators: AMELI

Lisbon strategy (2000): "to become the most competitive and

dynamic knowledge-based economy in the world capable of

sustainable economic growth with more and better jobs and greater

social cohesion"
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Introduction

AMELI

▶ Advanced Methodology for European Laeken Indicators

▶ Reserach project of 2008-2011 EU FP7 SSH programme.

▶ Methodology: robustness, small area estimation, variance

estimation, visualisation.

▶ Development and evaluation by simulation.

▶ 10 Partners (4 Universities, 6 NSI)

▶ April 2008 - March 2011

▶ 1.4 M¿

©22. 10. 2009 FHNW/Beat Hulliger 4



Introduction

Quintile Share Ratio

Inequality of income distribution - Income quintile share ratio

Short description: The ratio of total income received by the 20%

of the population with the highest income (top quintile) to that

received by the 20% of the population with the lowest income

(lowest quintile). Income must be understood as equivalised

disposable income.

QSR is much simpler to explain than Gini!
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Introduction

O�cial �gures from Eurostat
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Introduction

QSR

Estimand

�(FU) =

∑
i∈U yi 1{Q0.8(FU) ≤ yi ≤ Q1(FU)}∑
i∈U yi 1{Q0(FU) ≤ yi ≤ Q0.2(FU)}

Estimator: �̂ = �(FS)

▶ QSR has a breakdown point of 0: Moving a single

observation any desired positive value can be produced.

▶ The in�uence function of the QSR is unbounded above.

▶ The variability of QSR is high.
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Introduction
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Sensitivity curve of qsr at AT−SILC
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Robusti�cation of the QSR

i.i.d. observations: some Notation

Let �, � ∈ [0, 1], � < � and n�, n� ∈ {1, . . . , n}
Trimmed mean

T�; �(Fn) :=
1

n(� − �)

n�∑
i=n�+1

X(i)

The trimmed mean is an L-functional:

T�; �(F ) =

∫
1

0

F−1(y)
1{� ≤ y ≤ �}

� − �
dy
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Robusti�cation of the QSR

Robusti�cation

▶ Parametric modelling and classical robusti�cation (e.g.

M-estimation)

▶ Parametric modeling of the tail above a threshold

▶ Trimming of extreme observations (Cowell and

Victoria-Feser)

▶ AMELI: Nonparametric Robusti�cation of QSR under

complex sampling (Hulliger and Schoch 2009)
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Robusti�cation of the QSR

Trimming of extremes

Extreme observations are (symmetrically) trimmed from both

tails. Upper (�u) and lower (�l ) trimming proportions are equal.

�̂TQSR(�l , �u) =
T0.8; 1−�u

(F )

T�l ; 0.2(F )

Both trimmings move TQSR down: High Bias!
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Robusti�cation of the QSR

Bias compensation

Trimming both quintiles above

�̂BQSR(�l , �u) =
T0.8; 1−�u

(F )

T0; 0.2−�l
(F )

The trimming of numerator and denominator compensate at

least partialley.

For a given (small) upper trimming proportion �u there is a �l
such that BQSR is unbiased:

�̂BQSR (�l (�u), �u) = �̂
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Robusti�cation of the QSR

Q(0.2) Q(0.8)

Figure: Idealized density function
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Robusti�cation of the QSR
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Sensitivity curve of bqsr(0.02,0.99) at AT−SILC
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Robusti�cation of the QSR

Correction term

▶ Trim only numerator of QSR: T0.8; 1−�u
(F )

▶ Use approximate correction term
T0.8; 1−�u (F )
T0.8; 1−2�u (F )

by

considering �double trimming�.

�̂CQSR(�u) =
T0.8; 1−�u

(F )

T0; 0.2(F )
⋅ T0.8; 1−�u

(F )

T0.8; 1−2�u
(F )
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Sampling and variance estimation

Sampling adaptations

▶ The functionals in T�;�(F ) have to be estimated from the

sample, taking the sample design into account.

▶ Plug in an estimate of FU(t):
FS(t) =

∑
S wi1{xi ≤ t}/

∑
S wi :

T̂ = T (FS)

▶ Weighted trimmed means are straightforward

⇒ Shao, Annals of Statistics 1994
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Sampling and variance estimation

Variance estimation under sampling

1. Estimate the variance covariance matrix of the in�uence

function of the involved estimators taking into account the

sample design.

2. Apply the Delta method.

3. If Tj(Fn) =
∑n

i wixij linearize �rst and take directional

derivaitive (Woodru� 1971)(Anderson and Nordberg

1994)(Münnich 2008)

©22. 10. 2009 FHNW/Beat Hulliger 17



Some results

Some results with AT-SILC and BQSR

▶ Public Use Sample of AT-SILC 2004 (Sample for Research)

▶ Sample design: Strati�ed sample of households,

proportional allocation. Rotational design. Complex

non-response adjustment.

▶ Unit: persons (n = 4626, p = 240)

▶ Simulation with simple-random samples of size n = 400 and

r = 1000 replicates.
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Some results

Estimates of BQSR, N=400
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Some results

Estimates of SE[BQSR], N=400
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Some results

Estimates of BQSR, N=400, Outliers=c(1.5e5, 2e5, 2e5, 2.5e5)
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Some results

Estimates of SE[BQSR], N=400, Outliers=c(1.5e5, 2e5, 2e5, 2.5e5)
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Some results

Final remarks

▶ Work in progress!

▶ Variance estimator to be enhanced.

▶ We do not change the parameter � to estimate but the

estimator.

▶ Variance estimation will be extensively tested in

AMELI-simulations.

▶ The problem of choosing a tuning constant remains.

http://ameli.surveystatistics.net
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