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AIM

EU-SILC is become the EU reference source for coaip@ statistics on income distribution
and social exclusion at European level, particulaml the context of the 'Programme of
Community action to encourage cooperation betweesmber States to combat social
exclusion' and for producing structural indicators social cohesion for the annual spring
report to the European Council.

It provide two types of annual data:

- Cross-sectional data pertaining to a given timeaocertain time period with
variables on income, poverty, social exclusion atier living conditions, and

- Longitudinal data pertaining to individual-level arfges over time, observed
periodically over a four year period.

The first priority is to be given to the delivery @omparable, timely and high quality cross-
sectional data. Longitudinal data is limited todme information and a limited set of critical
qualitative, non-monetary variables of deprivatiaimmed at identifying the incidence and
dynamic processes of persistence of poverty anthlsexclusion among subgroups in the
population. The longitudinal component is also morgted in sample size compared to the
primary, cross-sectional component. Furthermore,afty given set of individuals, micro-

level changes are followed up only for a limitedation, such as a period of four years.

For both the cross-sectional and longitudinal congpds, all household and personal data are
linkable. Furthermore, modules providing updatddrimation in the field of social exclusion
is included starting from 2005.
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TIME REFERENCE

The cross-sectional and the longitudinal data evdyced annually.
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General Description

REFERENCE POPULATION

The reference population of EU-SILC is all privditeuseholds and their current members
residing in the territory of the MS at the timedzta collection. Persons living in collective
households and in institutions are generally exaduilom the target population.

Small parts of the national territory amountinghtomore than 2% of the national population
and the national territories listed below may belexed from EU-SILC.

National territories that may be excluded from EU-SILC

es

on

Country Territories
France French Overseas Departments and territor
Netherlands The West Frisian Islands with the excepti
of Texel
Ireland All offshore islands with the exception

Achill, Bull, Cruit, Gorumna, Inishnee
Lettermore, Lettermullan and Valentia

United kingdom

Scotland north of the Caledonian &athe
Scilly Islands
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LEGAL BASIS

The introduction of a legal act for EU-SILC was ided by the Directors of social statistics
in June 2000. A framework regulation (regulatiorCjEh° 1177/2003) was adopted by the
Council and European Parliament on 16 June 2003uahlished in the Official Journal on 3
July 2003. Following the successive EU enlargemethis regulation was amended by
regulation (EC) n°® 1553/2005 of 7 September 2005 ragulation (EC) n° 1791/2006 of 20
November 2006.

In parallel, Eurostat and the MS developed the rieeth aspects of the instrument.
Practically, the five following Commission regutats implementing the framework
regulation were elaborated:

» Definitions regulation (EC) n°1980/2003 of 21 October 2008eaded by regulation
(EC) n° 676/2006) of 2 May 2006;

» Fieldwork aspects and imputation procedunmegulation (EC) n°1981/2003 of 21
October 2003;

« Sampling and tracing ruleszgulation (EC) n°1982/2003 of 21 October 2003;
e List of target primary variablesegulation (EC) n°1983/2003 of 21 October 2003;

» Content of intermediate and final quality repontsgulation (EC) n° 28/2004 of 5
January 2004.

In addition, every year a Commission regulationcdbsg the list of secondary target
variables (annual modules) is published. At thestwh writing this document, the following
regulation have been published:

* Module 20050n the list of target secondary variables relatmthe intergenerational
transmission of poverty: regulation (EC) n° 16/2@906 January 2004;

« Module 20060n the list of target secondary variables relatmgocial participation:
regulation (EC) N° 13/2005 of 06 January 2005;

* Module 20070n the list of target secondary variables relatm¢nousing conditions:
regulation (EC) N° 315/2006 of 22 February 2006;

 Module 20080n the list of target secondary variables relatimgpver-indebtedness
and financial exclusion: regulation (EC) N° 215/26028 February 2007,

* Module 2009n the list of target secondary variables relatmgnaterial deprivation:
regulation (EC) N° 362/2008f 14 April 2008.

The EU-SILC project was launched in 2003, on theidaf a 'gentlemen agreement' in six
Member States (Belgium, Denmark, Greece, Irelanctembourg, and Austria) as well as in
Norway.

The starting date for the EU-SILC instrument untther Framework Regulation is 2004 for 12
Member States Estonia, Norway and Iceland. A derogation wasegivor Germany, the
Netherlands, the UK and nine of the then ten newnblr States (all except Estonia) to start

! Belgium, Denmark, Ireland, Greece, Spain, France, Italy, Luxembourg, Austria, Portugal, Finland and
Sweden.
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in 2005 under the condition that they supply corapkr data for the year 2004 for the
common EU indicators that have been adopted byCihencil in the context of the open
method of co-ordination.
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TIMELY AND FLEXIBLE

Since improving timeliness has been one of the'soobre objectives, and because it is
universally recognised that the longitudinal dimenstakes more time in data production,
priority has been given to the delivery of timehdacomparable cross-sectional data.

Another characteristic is flexibility in terms ofth sources and sampling design. Eurostat
strongly encourages the use of existing data seuvdaether they are surveys or registers and
the use of national sampling design.

Nevertheless, an integrated design for those cegnplanning to launch a new operation is
recommended by Eurostat. This design aims to bentb& cost effective and efficient for
both, cross-sectional and longitudinal requirements

On the other hand, the integration of the new imsént into established national statistical
systems should be promoted.
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THE INTEGRATED DESIGN

As mentioned above one characteristic of EU-SIL@ebility in terms of sampling design.

In this way, the cross-sectional and longitudiretbdcan come from separate sources, i.e., the
longitudinal dataset does not need to be “linkabigh the cross-sectional dataset at the
micro-level. Of course, such linkage is not preeldidand would normally be possible when
the two types of data come from the same sourceemlng on the country, micro-data
could come from:

— two or more national sources (surveys and/or reggxt
— one or more existing national sources combinedbmith a new survey;
— anew harmonised survey to meet all EU-SILC reaquinets.

The only constraint is that for both, the crossiseal and longitudinal components, all
household and personal data will be linkable.

An integrated design ( ‘the rotational design’) fbose countries that launched a new survey
was proposed by Eurostat.

Rotational design refers to the sample selectiopedbaon a number of subsamples or
replications, each of them similar in size and giesand representative of the whole
population. From one year to the next, some rejpdioa are retained, while others are
dropped and replaced by new replications.

The fundamental characteristic of the integratedigie is that the cross-sectional and
longitudinal statistics are produced from essegtthle same set of sample observations, thus
avoiding unnecessary duplications which entirelgasate cross-sectional and longitudinal
surveys will involve.

Why an integrated design?

Annual cross-sectional estimates can be produceal fr
— independent samples from year to year; or
— along-term panel (i.e. retaining the same sampla bne year to the next), or

— a rotational design - i.e. a combination of thevabbwvo - rotating a part of the
sample from one year to the next and retainingther part unchanged.

Cross-sectional estimates for a single year aenéafly unaffected by the pattern of rotation
(theoretically, modest improvements may be achiew@t partial overlaps using special
estimation procedures).

In principle, annual cross-sectional estimates banproduced using independent (non-
overlapping) samples each year. The major congidaréavouring independent samples is
that such a system avoids cumulating of responberden which repeated interviewing of
the same units would involve. The statistical adzge is that the data can be cumulated over
survey years more efficiently to obtain larger skargizes, permitting more detailed analysis
and, even more importantly, greater spatial breakddor the production of regional
(subnational) estimates. Independent annual sammplag succeed in achieving better
response rates, and in any case are free fromutineilative effect of sample attrition over
time. The last mentioned aspect also makes theatard implementation of the sample less
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complex. The main disadvantage of independent smn the greater sampling error
involved in the measurement of year-to-year nehghand trends. Independent samples also
tend to have higher fieldwork costs than overlagmamples re-using the same units: this is
because of the higher costs of selecting anditagzatw sample units.

The other extreme would be to use a fixed panel,using the same sample from year to
year. The advantages and disadvantages are justpihesite of those noted above for

independent annual samples. Cumulative respondedeb and sample attrition, as well as
the greater complexity in control and follow-uptbe lag sample, are major problems. The
high positive correlations preclude efficient cuatidn of the data over time. However, for

the same reason, the system is efficient for thasemement of net change over time. In any
case, gross i.e. micro-level changes can be mehsaml on the basis of a panel of

observations.

The appropriate pattern of rotation is determinedharily on the basis of a compromise
between the two objectives:

— cumulation of data over time, so as to achieveemsed sample size, which favours
maximum rotation i.e. independent samples; and

- the measurement of change over time, which favaaemum overlap.
The effect of departures from these patterns dependhe correlation over time.

In the case of EU-SILC, the measurement of trendar(ges over time) is likely to be clearly
more important than cumulating data over yearspuang large overlaps (P) from one year
to the next. However, as noted above, there aretigaa limitation in continuing with the
same sample, i.e. having large overlaps (P clogeDjafrom year to year.

A rotational sample design appears to be the muistide option for a cross-sectional survey,
without precluding the other options in particutacumstances.

The longitudinal component of EU-SILC will consist selecting an initial sample, then
following up individuals in that sample annuallyesvtime, i.e. for the annual longitudinal
component the sample must of course be related wwver, allowing only the last two
options:

— along-term panel (i.e. retaining the same sanmpla bne year to the next), or

— a rotational design - i.e. a combination of thevabbwvo - rotating a part of the
sample from one year to the next and retainingther part unchanged.

For the combined cross-sectional and longitudimah@onents, the options are given by the
‘intersection’ of the above two sets, i.e. a ratasil design or a long-term design.

Due to the fact that as it was mentioned above ritational design’ is the most suitable
option for EU-SILC cross-sectional component, dod that a ‘rotational design’ updates the
sample every year, Eurostat has recommended tisigndéor countries that start a new
survey.

On the other hand, the most important objectivetheflongitudinal component of EU-SILC
is to allow the calculation of th8ocial Cohesion Indicator on” at persistent-riskjudverty
rate”. This indicator is computed as the percentagehefpopulation living in households
where the equivalised disposable income was beh@60% threshold for the current year
and at least two out of the preceding three ydarthis way, at the population selected the
first year need to be followed-up at least 4 yeiaes the panel duration should be of at least 4
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years. For the above mentioned reason Eurostatthasmmended a rotational design with 4
sub-samples or replications.

Figures 1 and 2 below illustrate the type of stietwhich has been recommended by
Eurostat. This structure will be suitable for megtithe combined cross-sectional and
longitudinal requirements.

Figure 1: lllustration of a simple rotational design

SUCCESSIVE PANELS OF LIMITED DURATION

SAMPLE Years in survey
. | I |4 |
2 | | I3 I |
3 | 2 I I |
4 [ I I I
TIME
T-2 T-1 T T+1 T+2

Figure 1 illustrates a simple rotational designcrthe system is fully established). The
sample for any one year consists of 4 replicatingch have been in the survey for 1-4 years
(as shown for ‘Time = T’ in the figure). Any panti@r replication remains in the survey for 4

years; each year one of the 4 replications fromptte¥ious year is dropped and a new one
added. Between year T and T+1 the sample overl@p%s,; the overlap between year T and
year T+2 is 50%; and it is reduced to 25% from yEdo year T+3, and to zero for longer

intervals.

For EU-SILC, such a 'linear' rotation pattern is gimplest and most appropriate in so far as
the main interest is in monitoring year-to-yearrjes.

Figure 2 illustrates how a rotation pattern magtaeted from year 1.
Figure 2. lllustration of the rotation pattern in t he first years

PATTERN FROM YEAR 1

L1

SURVEY ROUND (TIME)
1 2 3 4 5 6 7
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At the beginning, a cross-sectional representasaaple of households is selected. It is

divided into say 4 sub-samples, each by itself esgmtative of the whole population and

similar in structure to the whole sample. One saiysle is purely cross-sectional and is not
followed up after the first round. Respondents he second sub-sample are requested to
participate in the panel for 2 years, in the tlsu-sample for 3 years, and in the fourth for 4
years. From year 2 onwards, one new panel is intedl each year, with request for

participation for 4 years. In any one year, the @anctonsists of 4 sub-samples, which

together constitute the cross-sectional sampleyer 1 they are all new samples; in all

subsequent years, only one is new sample. In yetm@e are panels in the second year; in
year 3, one is a panel in the second year andrivtleel third year; in subsequent years, one is
a panel for the second year, one for the third,\eat one for the fourth (final) year.
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SELECTION OF THE SAMPLE

According to the Commission Regulation on sampéng tracing rules, the selection of the
sample will be drawn according to the followingqueements:

1.

For all components of EU-SILC (whether survey ogister based), the cross-
sectional and longitudinal (initial sample) dataalsthe based on a nationally
representative probability sample of the populatiesiding in private households
within the country, irrespective of language, nadlity or legal residence status.
All private households and all persons aged 16 auadt within the household are
eligible for the operation.

Representative probability samples shall be ackidwah for households, which
form the basic units of sampling, data collectiomd adata analysis, and for
individual persons in the target population.

The sampling frame and methods of sample seledlmll ensure that every
individual and household in the target populat®assigned a known and non-zero
probability of selection.

By way of exception, paragraphs 1 to 3 shall applermany exclusively to the
part of the sample based on probability samplingoeting to Article 8 of the
Regulation of the European Parliament and of thenCib (EC) No 1177/2003
concerning Community Statistics on Income and lgvW@onditions.

Article 8 of the EU-SILC Regulation of the Europdaarliament and of the Council
mentions:

1.

The cross-sectional and longitudinal data sha#l based on nationally
representative probability samples.

By way of exception to paragraph 1, Germanylshigply cross-sectional data
based on a nationally representative probabilitpm@a for the first time for the
year 2008. For the year 2005, Germany shall sugatg for one fourth based on
probability sampling and for three fourths basedganta samples, the latter to be
progressively replaced by random selection so aacloeve fully representative
probability sampling by 2008.

For the longitudinal component, Germany shall sypiolr the year 2006 one third of
longitudinal data (data for year 2005 and 2006 etam probability sampling and two thirds
based on quota samples. For the year 2007, halieofongitudinal data relating to years
2005, 2006 and 2007 shall be based on probabditypting and half on quota sample. After
2007 all of the longitudinal data shall be basegbability sampling.
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SURVEY UNITS

In terms of the units involved, four types of data involved in EU-SILC:
(i) variables measured at the household level,

(i) information on household size and composition amsid characteristics of
household members;

(i) income and other more complex variables termedicbaariables’ (education,
basic labour information and second job) measurteth@ personal level, but
normally aggregated to construct household-leveaiées; and

(iv) variables collected and analysed at the person-ttheedetailed variables’(health,
access to health care, detailed labour informatetiyity history and calendar of
activities’).

For set (i)-(ii) variables, a sample of househahdtuding all household members is required.

Among these, sets (i) and (i) will normally be lected from a single, appropriately
designated respondent in each sample householthg aithiousehold questionnaire for set (i)
and a household member roster for set (ii). Altevely, some or all of these may be
compiled from registers or other administrativerses.

Set (iii) concerning mainly but not exclusively tldetailed collection of household and
personal income — must be collected directly atpdeson level, covering all persons in each
sample household. In most countries, i.e. in thealled ‘survey countries’, these income
variables will be collected through personal intems with all adults aged 16+ in each
sample household. This collection will be normaltymbined with that for set (iv) detailed

variables, since the latter also must also be cdeitedirectly at the person level.

By contrast, in ‘register countries’, set (iii) Vavles will be compiled from registers and other
administrative sources, thus avoiding the needterview all members (adults aged 16+) in
each sample household.

Set (iv) variables will normally be collected thgiudirect personal interview in all countries.
These are too complex or personal in nature toolleated by proxy; nor are they available
from registers or other administrative sources. ther‘survey countries’, this collection will
normally be combined with that for set (iii) variab as noted above — consequently both
normally based on a sample of complete househoklsgovering all persons aged 16+ in
each sample household.

However, from the substantive requirements of EUCSIit is not essentiathat — in contrast

to set (iii) variables — set (iv) variables be eoted for all persons in each sample household.
It is possible to do this collection on a repreagwé sample of persons (adult members aged
16+), such as by selecting one such person perlsamgosehold. It is expected that this
option will normally be followed in ‘register coumds’, since for these countries interviewing
all household members for set (iii) is not involvdal countries which choose to do so, the
sampling process involved will be the selectiormpefsons(usually one adult member aged
16+ per household) directly or through a samplaafseholds. The selected individuals may
be termedselected respondents’Randomised selection procedures must be usedstoe
that a representative sample of persons is obtafred the representative sample of
households.
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Table 1 summarises the type of survey units for pdisug, analysis and data collection
involved in EU-SILC. The ultimate units used in thample selection may be addresses,
households or persons, each unit selected withoakrprobability. From these, it is always
necessary to construct a sample of householdsprbigability of each household in the
sample being determined through its associatiomd@ntity, as the case may be) with units in
the sample selected. The analysis units can beeholgs, all members, adult members, or
possibly a subsample of adult members; these arartits to which the information collected
pertains. Their probabilities of selection (or tlerresponding sample weights) are
determined through their association with the sanmglusehold. The collection unit refers to
the person or source providing the information.

Table 1 Survey units for sampling, analysis, and da collection

Sampling unit Analysis units | Collection unit/source
Selected constructed ‘survey country’ | ‘register
country’
Set (i): Household Registers +HR
Address household respondent (HR)
Set (ii): all Household Registers +HR
household respondent*
Or Household members
Household Set (iii): Personall Registers
household interview (all members
and personal | (all members 16+)
Or income and | 16+)
Person basic
(aged 16+) variables
Set (iv): detailed variables
All members | Personal
16+ inferview**
Selected Personal
respondent interview

* combined with set (i) household interview
** combined with set (iii) personal interview

In each country, EU-SILC involves the provision abss-sectional and longitudinal data,
both for ‘income andbasic variables’ (I) anddetailed variables’(S). Combining these
dimensions gives four basic data components in BIGS

° (CI) Cross-sectional income component (included basmiables).
° (C9 Cross-sectional detailed component

° (LI Longitudinal incomeomponent (included basic variables).

° (LS) Longitudinal detailed component
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Substantive requirements of EU-SILC impose certainditions on the samples for these
components. The basic (essential, minimum) comdiiich must be satisfied by any data
structure in EU-SILC can be expressed as:

(a) cs o cl
... the basic condition of EU-SILC data structure.

(b) Ls O u

The basic condition means that the detailed datst bmei collected on the same sample as the
income data, or on a subsample of the latter. Tralition applies separately to both the
cross-sectional and longitudinal components.
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SAMPLE SIZE

On the basis of various statistical and practicaistderations and the precision requirements
for the most critical variables, the minimum effeet sample sizes to be achieved were
defined. These are presented in the Annex Il ofFtlaenework Regulation (and its subsequent
revisions) and in table | hereafter

Sample size for the longitudinal component reféss,any pair of consecutive years, to the
number of households successfully interviewed m finst year in which all or at least a
majority of the household members aged 16 or okeisaccessfully interviewed in both the
years.

For the cross-sectional component, the plans aehieve the minimum effective sample
size of around 131.000 households in the EU as alenmi137.000 including Iceland and
Norway). The allocation of the EU sample among toes represents a compromise between
two objectives: the production of results at theeleof individual countries, and production
for the EU as a whole. Requirements for the loratjital data will be less important. For this
component, an effective sample size of around @BHauseholds (103.000 including Iceland
and Norway) is planned.

Member States using registers for income and otla¢a may use a sample of persons
(selected respondents) rather than a sample of letanipouseholds in the interview survey.
The minimum effective sample size in terms of thenber of persons aged 16 or over to be
interviewed in detail is in this case taken as 75f%he figures shown in columns 3 and 4 of
the table I, for the cross-sectional and longitatlscomponents respectively.

The minimum effective sample size to be achievedHose countries selecting a sample of
persons rather than a sample of households or sxldvédl be as set out in the table Il
hereafter.

The reference is to the effective sample size, Wwiscthe size required if the survey were
based on simple random sampling (design effectelation to the ‘risk of poverty rate’
variable = 1.0). The actual sample sizes will havée larger to the extent that the design
effects exceed 1.0 and to compensate for all koidsn-response. Furthermore, the sample
size refers to the number of valid households whaidch households for which, and for all
members of which, all or nearly all the requiretbrmation has been obtained.

For countries with a sample of persons designyinéion on income and other data shall be
collected for the household of each selected redgratrand for all its members.
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Table I. Minimum effective sample size for countris

(based on the use of a sample of households/adddess

EU-Member States Households Persons aged 16 or over to be
interviewed
Cross-sectional| Longitudinal| Cross-sectional| Longitudinal
Belgium 4 750 3500 8 750 6 500
Bulgaria 4 500 3500 10 000 7 500
Czech Republic 4 750 3500 10 000 7 500
Denmark 4 250 3 250 7 250 5500
Germany 8 250 6 000 14 500 10 500
Estonia 3500 2750 7 750 5750
Greece 4750 3500 10 000 7 250
Spain 6 500 5000 16 000 12 250
France 7 250 5500 13 500 10 250
Ireland 3 750 2 750 8 000 6 000
Italy 7 250 5 500 15 500 11 750
Cyprus 3250 2 500 7 500 5500
Latvia 3750 2 750 7 650 5600
Lithuania 4 000 3000 9 000 6 750
Luxembourg 3250 2 500 6 500 5000
Hungary 4 750 3500 10 250 7 750
Malta 3 000 2 250 7 000 5 250
Netherlands 5000 3750 8 750 6 500
Austria 4 500 3 250 8 750 6 250
Poland 6 000 4 500 15 000 11 250
Portugal 4 500 3250 10 500 7 500
Romania 5250 4 000 12 750 9 500
Slovenia 3750 2 750 9 000 6 750
Slovakia 4 250 3250 11 000 8 250
Finland 4 000 3000 6 750 5000
Sweden 4 500 3500 7 500 5750
United Kingdom 7 500 5750 13 750 10 500
Total of EU 130 750 98 250 272 900 203 850
Member States
Iceland 2 250 1700 3750 2 800
Norway 3750 2 750 6 250 4 650
Total including 136 750 102 700 282 900 211 300
Iceland and
Norway
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Table II. Minimum effective sample size for countres
using a sample or persons

EU-Member States | Households / Persons aged 16 or Persons aged 16 or over to be
over to be interviewed in_detail covered
Cross-sectional | Longitudinal| Cross-sectional| Longitudinal
Denmark 5500 4 250 9500 7 250
Netherlands 6 500 5000 11 500 8 750
Slovenia 6 750 5000 16 250 12 250
Finland 5000 3750 8 500 6 250
Sweden 5750 4 500 9 500 7 500
Non EU countries
Iceland 3 000 2 000 5000 3250
Norway 4 750 3500 8 000 6 000

Countries using a sample of persons (selected megmds) must select an extra sample to
cover population 14 and 15 years old.
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The integrated design éxample)

A) Countries using a sample of households address

Take the case of Poland . The sample size requimsnier the cross-sectional component is
6000 and for the longitudinal component (two consiges years) 4500.

1500 l1500 |
l1500 l1500 J1500 |
[1500 |1500 |1500 |1500 |
11500 J1500 |1500 J1500 |
[1500 |1500 |1500 |1500 |

11500 J1500 l1500 m
[1500 |1500 ...
(1500 l.....

SURVEY ROUND (TIME)
1 2 3 4 5 6

In columns we can read the cross-sectional compgoaed in rows the longitudinal
component. Every year we have a sample of 6000 eholgs for the cross-sectional

component.

For every two consecutives years, we have a saofigle00 households/address for EU-SILC
longitudinal component ( this sample is based3 panels (replications), i.e. each panel has a
sample size of 1500). From th® gear of survey implementation we will have a panith

four longitudinal observations, a panel with 3 angianel with 2.

B) Countries using a sample of persons

If Poland chooses to select a sample of persmisdd a sample of households the required
sample size will be 11.250 households (selectspgoraents) for EU-SILC cross-sectional
component and 8.500 for EU-SILC longitudinal comgain In this case each panel will have
a sample size of approximately 2850 households.
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SAMPLE IMPLEMENTATION

The following rules about sample implementation &id down in the CR on fieldwork
aspects and imputation procedures.

1.

Each Member State shall follow appropriate procegio maximise the response
rates achieved, in accordance with its own "besictpres”. In the case of an
interview survey, at least three call-backs shall made before a household or
individual is accepted as non-responding, unlessetlare conclusive reasons (such
as a definite refusal to co-operate, circumstareregangering the safety of the
interviewer, etc.) why this cannot be done.

. EU-SILC shall be based on the selection and impteation of a probability sample.

As a rule, the units enumerated in the survey sfebkxactly the same units as those
selected for the purpose in accordance with thepBaghdesign, i.e. not substituted
for by other units.

. Records shall be kept of the outcome of each haldeind person selected for the

sample, distinguishing (i) eligible units succefigfenumerated, (ii) eligible units

not successfully enumerated, (iii) selected uni$ found to be eligible for the

survey and, (iv) units not successfully enumeratbdre the eligibility status could

not be determined. Reasons for the failure to ssfay enumerate eligible units
shall be recorded, identifying at least the maitegaries such as non-contact,
refusal, and incapacity to respond (such as bdingircumstances of units found to
be ineligible or in the uncertain eligibility catay shall also be recorded.

. The proxy rate shall be kept as limited as posdine¢he income personal variables

and for any variables required for at least onesebald member aged 16 or more.

. In the cross-sectional component and in the fiestryof each panel constituting the

longitudinal component, controlled substitutionsymze allowed only where the
response rate falls below 60% and one of the foligwituations arises:

— address non-contacted because it cannot be looatedhaccessible, or,

— address contacted but interview not completed lsec#e household refuses
to co-operate, the entire household is temporanlay, or the household is
unable to respond.

No substitutions shall be allowed for second anbseguent waves of a panel in the
longitudinal component.

Procedures shall be followed to ensure that thegqs® of substitution is controlled to the
maximum extent possible. These include the usedelseggn which ensures that substitutes are
selected so as to match the substituted units lgldee important characteristics. The
substitutions shall be allowed only after specfédres have been made to convince refusals,
and properly scheduled call-backs have been madegh&r non-respondents. A household
shall not be substituted by another non-sampledimld at the same address.
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SURVEY DURATION AND TIME

The following rules about survey duration and tiane laid down in the CR on fieldwork
aspects and imputation procedures.

1.

The interval between the end of the income refexgraciod and the time of the
interview for the respondent concerned shall bé&ddito 8 months as far as
possible. This applies both to the household ansipal samples, and irrespective
of whether the reference period used is fixed imgeof calendar dates for the whole
sample or is a moving reference period determiedrding to the timing of the
interview for the household or person concerned.

. By way of exception to paragraph 1, if the inconaiables are collected from

registers the interval between the end of the ircosference period and the time of
interview for current variables shall be limited1t® months.

. Where all the data are collected through field rineaving and a fixed income

reference period is used, the total duration ofd&& collection of the sample shall
be limited to 4 months as far as possible.

. Where the data are collected through field intewing using a moving income

reference period and the fieldwork duration exce&dsionths, the total annual
sample shall be shared approximately equally betviee fieldwork months. In this
case, the total fieldwork duration for the crosstismal component and each wave of
the longitudinal component shall not exceed 12 imant

. For the longitudinal component, the collection ompilation of data, for a given

unit (household or person), between successive svabeall be kept as close as
possible to 12 months.
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WEIGHTING

|. Introduction

The objective of the present section is to outhnenified structure for the whole weighting
procedure for the standard integrated EU-SILC aestgvering the initial sample, and its
cross-sectional as well as longitudinal developm8noth an integrated structure is possible
and desirable, given that different parts of the @UC design are inter-related.

According to the Commission Regulation on samphng tracing rules (EC No 1982/2003,
§7.4): Weighting factors shall be calculated as requiredtéke into account the units’
probability of selection, non-response and, as appate, to adjust the sample to external
data relating to the distribution of households gretsons in the target population, such as
by sex, age (five-year age groups), household amk composition and region (NUTS Il
level), or relating to income data from other nab sources where the Member States
concerned consider such external data to be seffiby reliable

On the other hand, the Framework Regulation (No7212003) pointed out in its article 10
that: Member States shall transmit to the Commission dgtat) in the form of micro-data
files weighted cross-sectional and longitudinaladathich has been fully checked, edited and
imputed in relation to income.

Il. Weighting for the first year of each sub-sample

1. Design weights (Household weights DB080 and I&¢ed respondent” weights PB070)

These weights are of methodological interest, knat ot used in substantive analysis.
Actually, the design weights need to be defined dbhrselected units, and not only for
responding units. DB080 is computed as follows:

- In case of households are sampledaddresses or other units containing households
DBO080, = = 1/ (probability of selection of h)

- In case of persons are sampled
DBO080, = 1 /% (probabilities of selection of eligible personsin

“Eligible persons” are persons who are given a per probability in the selection
procedure, such as persons aged 14+ or 16+. Ipatiieular situation where the probability
of selection is the same for all eligible persamgach household, the denominator is simply
the number of such persons in the household mieltifdy that probability of selection.

When households or persons are selected fromwisitsh contain “blanks”, i.e. non-existing
or unoccupied structures, the unit not being agbeivhousehold, the household or person
listed does not exist..., it is important to ensunat the selection probabilities are computed
correctly. For instance, if there are N listingsiethcontain N’ actual units, and an equal
probability sample of n listing yielding n’ actuainits is selected, then the selection
probability is:

T = ”'N. if N'isknown

= % otherwisgthemostcommoncase)
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PBO070 is defined only when a sample of personsesl ufor the selected respondent k:
PBO7Q = 1/ (probability of selection of the selectedpendent k)

2. Adjustments for non-response

The principle is to adjust the household designghisi to allow for the bias which is caused
when all measured variables are missing for soméhefsample households. The main
reasons for not having information are the houskhefuses to cooperate or is temporarily
away. However, other factors may cause househahdresponse: the data collected are of
insufficient quality, the questionnaire has beest.lo Non-response is particularly critical

when the non-responding households over-represew\s characteristics, which may create
substantial bias in the estimates. For instance, @an admit that households with high
incomes would be less willing to cooperate to ineosurveys than households with low
incomes.

This step involves estimating response rates opgmsities to response as functions of
characteristics available for responding and nepoading households, and also
characteristics of the areas where the househotdfoeated. Basically, the design weights
have to be inflated by the inverse of the respgmepensities in order to compensate for the
loss of units in the sample.

A classical procedure consists in modifying the iglesweights by a factor inversely
proportional to the response rate within each "hgeneous group"”, wherein the response
probabilities are assumed to be equal:

DB08G" = DBOSO, E—»Ri
K
Where R denotes s the (weighted) response rate in thepdealie household h belongs to:
sum of design weightsof respondinginits in cell k

sum of design weightsof selectedunits in cell k

RK:

Numerous, very small weighting cells can resulailarge variation in Rvalues, and should
be avoided. On the other hand, if only a few brokdses are used, little variation in the
response rates across the sample may be captureking the whole re-weighting process
ineffective. On practical ground, cells of averagee 100-300 units may be recommended.

An alternative to estimate response probabilittetbiuse a regression-based approach. Using
an appropriate model such as logit regression,oresp propensities can be estimated as a
function of auxiliary variables, which are availaldbr both responding and non-responding
cases. When many auxiliary variables are availabis, approach is preferable to the first
one. A very important point when using the reg@ssapproach is to ensure that weights
assigned are confined to be within reasonablegimit

In dealing with the effect of non-response, it iscnucial importance to identify responding
and non-responding units correctly:

- Selected units which turn out to be non-eligiblenon existent must be excluded and
not counted as non-responding.

- Imputation has to be made for units with unknowets, i.e. when it is not clear
whether they are non-eligible or non-respondentgerf unit has to be assigned
uniquely to one category or the other.
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- In surveys where substitution has been allowed;raeponding original units for
which successful substitutions have been madeoabe tconsidered as ‘responding
units’ in the computation of response rates for plgpose of determining non-
response weights.

When a sample of persons is involved, exactly #mesnon-response adjustment as above for

the household level applies to the selected respunas well. LetbB080" the household
weight after final non-response adjustment; thensislected respondent non-response weight
is given by:

N)
PBO70" = P%?OEEM}

DB080

This follows from the fact that household and peedaon-responses always occur together
according to EU-SILC interview acceptance procesluiiehe household interview or data
compilation is accepted only when the personalrimge has been accepted for the selected
respondent.

3. Adjustment to external sources (calibration)lLE target variables DB090 and PB060

The key feature of this step is the modificationtbé household weight@BOSO(N) to
reproduce from the sample population charactesistiamely totals and category frequencies.
For example, in a human population survey, agesaxdare natural ancillary variables. The
distribution of the human population by age and mewften known from other statistical
sources such as a census or a population registeby proper modification of the survey
weights, the population structure may be exacthraduced by the sample. For variables in
the survey correlated with the ancillary informatidigher precision in estimates is usually
obtained on application of the new calibrated wtsigh

More precisely, suppose that there exist J auyiliariables x...x;...X;, called calibration
variables, with known population totals (for themmrical variables) or marginal counts (for
the categorical variables). Without loss of gengralve can assume that all the calibration
variables are numerical (otherwise, we consideftherariables for each category).

We seek new household weights DB090 that are '@sechs possible" (as determined by a

certain distance function) to the initial WeigmBO8O(N). These new weights are calibrated on
the totals Xof the J auxiliary variables; in other words thveyify the calibration equations:

0j=1..J > DB09Q X, = X;.

kOs

Where DB090, =g, x DBO8O™

The SAS macro CALMAR, developed in the French Statal Office (INSEE), can calculate
calibrated weights.

When using CALMAR, it is recommended to use a baghehethod and to impose lower and
upper bounds LO and UP on the weight adjustmertorfsg, , usually referred to as g-

weights. In practice, one has to keep in mind thatchoice of the bounds is not free and
directly depends on the calibration variables whach chosen: the limits must be adjusted
taking into account the differences between thanests based on the "old" initial weights
and the benchmark totals that the new weights @neepproduce, so CALMAR can find a

solution within the constraints applied to the peof. In practice, those limits are determined
by some "guess and check": we start with a smédinmal [LO,UP] and we enlarge it until

CALMAR finds a solution. Putting calibration boungsevents from negative and extreme
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weights. Extreme weights can lead to unexpectedegakspecially for domain estimates.
Negative weights are not acceptable from a prdqiciat of view.

At this stage, Eurostat recommends an “integrativalibration. The idea is to use both

household and individual external information isiagle-shot calibration at household level.
The individual variables are aggregated at houskledel by calculating household totals

such as the number of male/female in the houseltoéddnumber of persons aged of 16 and
over.....The calibration is done then at householelleising household variables and the
individual variables in their aggregated form. Tteshnique ensures "consistency” between
household and individual estimates by making thaskbold and the individual weights

equal.

In the framework of calibration, it is critical théhe external control variables are strictly
comparable to the corresponding survey variablesdistribution of which is being adjusted.
For instance, EU-SILC micro data must not be catéxt on the basis of ILO LFS counts if
ILO status is not measured properly in EU-SILC.

When a sample of persons is involved, the finalsebold weights DB0O90 determined above
can be used to compute the corresponding weighd$®r the selected respondents:

DBO90}
DB080

PB060= PBO70[E

4. Personal weights (SILC target variables RBO5@aPB040)

The calibrated household weight is assigned to eadls member®B050,,, = DB09Q, . The

weights PB040 are derived simply by filtering RBO®0Othe persons who have received an
individual questionnaire (PB040 = RBO050). This &séd on the fact that for responding
households all the individual questionnaires aremeted. If individual non-response is
restricted, Eurostat recommends indeed imputingyitdal records at least for individual
income components. In this case, personal weidtasld not be adjusted for individual non-
response and consistency between total incomenaondie components is preserved.

[ll. Computation of base weights (SILC target variables RB060, PB050 and PB080)

The base weights are the back spine for the coripataf both cross-sectional weights and
longitudinal weights. They are computed and updéed single panel and, as such, they
will rarely be used for estimating population paedens. The cross-sectional and longitudinal
weights are obtained by combining the base weigh@n appropriate way, which will be
described later.

In the following we consider a panel (sub-sampdeation group) selected fresh at time t=1
from population I and then enumerated for a total of 4 waves, ¢4. t_et g be the sample
of all persons in the households enumerated at t=1.

For each person in this set, we define the perdmasd weight at wave t=1 as:
«*® = RB060 = RB050

Similarly, we define (when applicable) the persobake weight at wave t=1 for selected
respondent as:

w = PB080 = PB0O60
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At each subsequent wave, persons have left thelggopu between years t and t+1, due to
death, migration out of the country, movement olth® private household sector to an
institution or collective household, or have becoexeluded from the target population for
any other reason. We also have to deal with tatalnresponse (attrition) when, for a person
who still is in the target population, the measwadables are missing. Some possible causes
of missingness are:

- No contact

- Refuse to participate to the survey

- Information not available

- Unable to trace a unit that has moved
- Questionnaires lost

"Base weights" at subsequent waves are obtainedljogting for attrition base weights from

wave 1. In general, in order to determine base mmgﬁRB) (t=2, 3 or4) from knowmﬁf‘f),

we can use the following procedure. Consider th@fkpersons, denoteg ®numerated at (t-
1) who are still in-scope at t. For each person fhis set, we define the following binary
variable:

- =1 if the person is in.Si.e. is successfully enumerated at t
- 1;=0 otherwise, i.e. the person is not successfullyneerated at t

Using a logit model, for instance, we can determireeresponse propensityqd each person
in the above set as a function of a vector of snyilvariables V.

p, =Pr(R,;=1v))

Where Ris a random indicator of response, whose reabisati 5. For any person j in,sthe
required weight is:

w(RB_)
RB060 =w®® =) for wave t>2.
, D
The application of the above procedure requiresftiraeach person enumerated at (t-1), the

person’s status at t is precisely known. This mehaseach person in the panel at (t-1) can be
classified into one of the following categoriesausly:

1. enumerated at t
2. remains in the population, but not enumerated at t
3. moves out of the population

In practice, for a proportion (of non-enumeratedspgas) it cannot be determined whether
they belong to (2) or (3). Each such person hdsetassigned to one or the other of these two
groups on the basis of some appropriate exogemdoisriation or model. This may be done,
for instance, on the basis of a logit regressiomehaetermining the person’s propensity to
remain in the population as a function of a sedwfiliary variables.

In so far as most non-response occurs at the holaséével, a majority of the relevant
auxiliary variables will be geographical and houddHevel variables (region, household size
and type, tenure); also constructed variables @lmald income, household work status, ...).
Some personal variables are also likely to be liggénder, age, employment status,...) — the
sort of variables correlated with persons movingéw address, setting up a new household,
remaining traceable, etc. The main difference fmimilar adjustment for non-response at
wave 1 is that a great deal is known about nonemdgnts at subsequent waves, in so far as
those persons have already been enumerated before.
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There are certain (small) categories of househaldtindividuals which, according to EU-
SILC rules, are not followed-up. Examples are hbokis not enumerated at wave 1 or for
two consecutive waves thereafter, or even not emateek at a single wave for some specified
reasons. Also, persons below a certain age (untlesrlunder 16 in some countries) are not
followed up if they move “alone”, i.e. without bgiraccompanied by an adult sample person.
For the present purpose, all these categoriesreaéet! as non-respondents — even if these
have not been recorded as such in the survey beadysarticular EU-SILC tracing rules.
The above applies to all household members cover®&ifile, including persons aged 16+,
and irrespective of whether an initial sample afiseholds or persons has been used.

For the personal interview sample (P-file), thevabprovide the starting weights but a further
adjustment is required depending on the type ofsdmaple. For a sample of households, the
adjustment arises from within-household non-respofvghich in most countries is very
small). First, base weightss®® are applied to the completed (and accepted) parson
interview sample. Then the results are calibratedgender and age (in single years)
according to the distribution of the R-file sam@ged 16+ weighted by the same base
weights. The resulting weights®® = PB050 for the completed individual interview saenp
are these post-calibration weights. The resulhas the P-file sample gives the same age-sex
distribution, as the R-file sample for persons abé¢l.

For a sample of persons, there is no “within hoakkEhon-response”. For income and other
data compiled for all household members aged lte-atready computed base weights are
used unchanged, which gives PB050=RB060.

For non-income variables collected through the geakinterview with selected respondents
(one per household), the personal interview daighied by:

oFe)
PB080 =wf*® = ¥ Q15 b, 12 2,
(’ot—l

are calibrated on gender and age (in single yemrsyrding to the distribution of the total
sample aged 16+ weighted differently, namely @f®. The resulting weights for the

completed individual interview sample are thesd-gasbration weights.
There remain some additional categories of persmbe considered:

- Children born to sample women. They receive thegtedf the mother.

- Persons moving into sample households from outfidesurvey population. They
receive the average of base weights of existingé&loold members.

- Persons moving into sample households from othersamnple households in the
population — these are “co-residents” and are ghezn base weight.

These are also persons who had a base weight to &b, then were not enumerated for
one wave, but subsequently returned as the sangps®ms not enumerated in wave 2 but
returning in wave 3; and those not enumerated imewd but returning in wave 4. Since
during their absence, base weights of other pergoise sample are adjusted to take into
account that absence; on return these personstch@me-assigned a positive weight without
adjusting the weights of other persons. Hence itasvenient at this stage (during their
absence) to retain a zero base weight for suchrfrees”.

IV. Cross-sectional weights, year 2 onwards

In the next figure the rotation groups in a rotaéibdesign are represented and particularly the
structure of the cross-sectional sample at each(yeaold):
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panel introduced in Year

Y-3
Y-2
Y-1
Y
SURVEY YEAR

X X X X
X X X X
X X X X

X X X
X X

<X < x x

The cross-sectional sample at Y is clearly represime of the target cross-sectional
population at Y, through the selection of a subyslanat Y in this population. On the other
hand, the three "old" sub-samples do not represemte "immigrants” entering the target
population. The figure below summarizes the situafor each panel.

Panel introduced in  Sample and
year weight
\ 6.0™)
Y-1 (6, 05™)
Y-2 (SRS
V-3 6, W)

Population
I:)Y
P, —IN{e

ew)

P, —(INY™ +INVSY)

_ (new) (new) (new)
I:)Y (INY +INY—1 +INY—2 )

P, is the target cross-sectional population at Y.

IN{™is the population entering the target populatiand forming separate

household (no initial population member) during ylear preceding Y.

scis the sample enumerated in k-t
panel Y-2 in the third row above.

W, (RB)

h year of a specganel, for example in year 3 of

is the corresponding base weight at k-th yearhef gpecified panel. (RB)

indicates that the reference is to base weightseofotal population (R-file).

w,"® are the base weights,®®

at t = 3, modified to incorporate re-entries ittie

sample. This refers to sample persons who were cowfse — present at t = 1, not

present in the sample at t = 2, but are re-enueragain att = 3

, (RB)

W,  is an

extension ofwa(RB): it gives a non-zero weight to returnees at t ¥8s requires that

the c,"®

w' 4(
below.

We use a simple procedure to estimate fir

w4 '(RB) e (

(RB)

weights of all other sample persons have to besteljl (see annex).

") These are a modification of base weights™ at t = 4, as will be defined

).

st adjestrio the base weights, =®

] oo, *¥ .

('03 '(RB)

O
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Then, in the same way as going fra™® to «,*®

go from w,®® to ",

to accommodate returnees att = 3, we

B), adjusting for returnees at t = 4.

In order to put the four cross-sections togethefivge multiply the weights of units according
to their origin (initial population or immigrants$ previous wave) in order to take into account
the number of times the subpopulation they refas t@presented in the different panels. We
have:

- P =(INUY +INGE? +INGSY) by 4/4=1

(new)

IN,_, by 4/3
N, by 42=2
NG by 4=4

Let w3 be the weight of unit j after the above mentiomeadification. Within a household,
each member j has been assigned a weightexcept for "co-residents", i.e. for every
household members who are not eligible for inclusiothe panel, for whorm=0. Average

of these weights over all household members (inctudo-residents) is assigned to each
member (including co-residents). We recommend ap@lyhis averaging process to all
households, including households not containing-@esident. Finally, the four panels are
combined and the weights are scaled by a factdr of

wj=w/4
The last step will be to calibrate these weightsregaxternal standards; using the approach
already described in II. Integrative calibrationllwensure that members in the same

household all receive the same weight. Househaldsesectional weight is the same as the
average personal cross-sectional weight: DB090=RB05

By replacingw™® by w"® throughout, we obtain personal cross-sectionabatePB040.
Similarly, by replacing it by™®, we obtain the selected respondent cross-sectiosight
PBO060.

Remark: trimming

Trimming refers to recoding of extreme weights torenacceptable values. The objective of
trimming is to avoid excessive increase in variathge to weighting, and possibly give rise to
influential data, even though the process introdigmene bias. The aim is to seek a trimming
procedure which reduces the mean squared erroicaligs at each step of the weighting
procedure, the distribution of the resulting weigtjustments should be checked.

There is no rigorous procedure for general use éberchining the limits for trimming. While
more sophisticated approaches are possible, iesgrable to have a simple and practical
approach. Such an approach may be quite adequateefpurpose if the permitted limits are
wide enou