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Population base change in the EAPS estimates

Methodological note

1. Introduction

The population base change in the Economically Active Population Survey (EAPS)
consists of including and updating the new population and household series derived
from the 2011 Population and Housing Census, replacing those that have been used up
until this time, based on the 2001 Census. This entails the revision of the survey elevation
factors, which are calculated using the mentioned population, as of the first quarter of
2002.

Today, the INE is publishing the methodology for including the Census figures, and is
providing notification of the differences between the previous series and the new series.
Simultaneously, it is publishing, on its website, the details of the retrospective quarterly
series from 2002 to 2013, as well as the corresponding anonymised microdata files. The
Economically Active Population Survey for the first quarter of 2014 will be published on
29 April 2014, already with new populations, and will be comparable with the data from
said retrospective series

The INE announced the population base change in the EAPS last 23 January, coinciding
with the dissemination of the data from the survey for the fourth quarter of 2013, as
established in the European Statistics Code of Practice. Said change has also been
disseminated via the INE website'.

Throughout the year 2013, the INE has already included the new population and
household series in other annual household operations, such as the Living Conditions
Survey or the Household Budget Survey. Given the characteristics of the EAPS as a

1 See
http://www.ine.es/ss/Satellite?L=en _GB&c=Page&cid=1259942618832&p=1259942618832&pagename=Metodol
ogiaYEstandares%2FINELayout
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continuous quarterly survey that also offers annual measurements, the change is made
in the first quarter of the year in order to coincide with the calendar year.

The updating of the population figures is a customary procedure that is mandatory to
carry out in all household surveys, and therefore, it is also mandatory in the EAPS, when
significant variations arise in the population figure. This updating procedure is set out
in the Survey methodology itself, and it is recommended by the Statistics Office of the
European Union (Eurostat). Moreover, in this case, the calibration method of the factors
has been revised.

The methodological project for "The Inclusion of the new population and household
series derived from the 2011 Population and Housing Census in the Economically Active
Population Survey" was presented for assessment in the Permanent Commission of the
High Council on Statistics last 26 November 2013, and received a positive assessment
from said body on 28 February 2014%.

2. The results of the Population and Housing Censuses and the differences with
the population and household estimates of the EAPS

Each Population Census provides a new reference of the population resident in Spain,
to which, as necessary, it will be necessary to adapt the populations used in the
household surveys, in particular in the EAPS, in order to calculate the elevation factors.

Thus, in the year 2002, an adaptation was made, in order to reconcile the populations
used in the EAPS with the new information available regarding population. Likewise, in
accordance with Council Regulation 577/98, a calibration was included in the survey, by
sex, age and Autonomous Community, also dropping to a provincial level in the case of
Spain. At the same time, a new operative definition of unemployment was applied, in
compliance with European Commission Regulation 1897/2000. For the purpose of
having homogeneous series of EAPS results, all of the data from 1976 to 2001 was
revised.

In 2004, from the evolution of the municipal register figures, it was detected that the
population adaptation carried out in 2002 had been insufficient, and that it was
necessary to revise the population base of the EAPS once again, due to the massive
influx of foreign nationals in Spain. This fact also led to an adaptation of the survey
calibration, which for the first time, included nationality as a calibration variable.
Retrospective data from 1996 onward was recalculated, progressively introducing the
calibration by nationality in the Autonomous Communities, as the sample so permitted.
This is the population base that has been in force until now.

Referring to 30 November 2011, as required by the European Union regulations
regarding this type of statistical operation, the latest census operation in Spain was
carried out, which once again, revealed a discrepancy between its results and the
populations used in the EAPS.

2 The High Council on Statistics is an advisory body of the state statistical services and social involvement of
informants, producers and users of official statistics. The INE would like to thank the Ministry of Employment and
Social Security, the Bank of Spain and the General Workers Union for providing the reports that have been the
foundation of the judgment.
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In fact, the data presented by the 2011 Census, using the reference date of the EAPS (15
November 2011), and for the population resident in family dwellings, elevated the
estimate of the population resident in Spain by more than 400,000 persons, with regard
to the population estimates that had been used in the survey.

Population in family dwellings, in thousands.
Fourth quarter of 2011 (15-11-2011)

Census base
Census 2011 Census 2001 Difference

Total population 46,375.6 45,9435 432.1
Minors under 16 years of age 7,493.7 7,435.3 58.4
Population aged 16 years old ai 38,881.9 38,508.2 373.7
Spaniards 34,453.1 33,867.4 585.7
Foreign nationals 4,428.7 4,640.8 -212.1

Considering the population aged 16 years old and over, which is the fundamental
reference of the EAPS, the population in the 2011 Census exceeded that used in the EAPS
in the last quarter of 2011 to elevate its sample by 373,700 persons.

In addition, this difference is the result of an uneven redistribution of the population by
nationality, as, according the 2011 Census, the population resident in Spain and aged 16
years old and over was underestimated by 585,700 Spaniards in the EAPS, while the
number of foreign nationals was overestimated there by 212,100 persons.

This demographic change is large enough to affect the employment estimates of the
EAPS significantly, these being the estimates that are taken as a reference in order to
assess the population base change as necessary. In fact, applying the variation
coefficient estimated for the total employed persons for the fourth quarter of 2011
(0.34%), the confidence interval of 95% for the estimate of employed persons is
[17,688,800 - 17,926,200]. Given that the estimate calculated with the new population
base this quarter (18,153,000) is outside of said interval based on the estimate from the
previous base, it is considered compulsory to apply the new base.
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Population base changes made in 2005 and currently
(absolute values in thousands)

Amount of the population base change made in Amount of the current population base

2005, data referring to Q4-2004 change, data referring to Q4-2011
Data from  Data from
Previous serie Revised series Difference % base 2001 base 2011 Difference %
Population aged 16 years old al 34,474.3 36,038.3 1,564.0 454 38,508.2 38,881.9 373.7 0.97
Spaniards 33,262.6 33,310.6 48.0 0.14 33,867.4 34,453.1 585.7 1.73
Foreign nationals 1,211.7 2,727.7 1,515.9 125.1 4,640.8 4,428.7 -212.1  -4.57

Impact of the population changes on the main magnitudes
(absolute values in thousands)

Amount of the population base change made in Amount of the current population base

2005, data referring to Q4-2004 change, data referring to Q4-2011
Data from  Data from
Previous series Revised series Difference %  base 2001 base 2011 Difference %
Employed persons 17,323.3 18,288.1 964.7 5.57 17,807.5 18,153.0 345.5 1.94
Unemployed persons 2,007.1 2,159.2 152.2 7.58 5,273.6 5,287.3 13.7 0.26
Economically inactive persons 15,143.9 15,591.0 447.0 2.95 15,427.0 15,441.5 14.5 0.09
Economic activity rate 56.1 56.7 0.7 - 59.9 60.3 0.3 -
Unemployment rate 10.4 10.6 0.2 - 22.9 22.6 -0.3 -

Aside from the differences in the estimates of the population resident in Spain, another
phenomenon that has occurred systematically, at least in the last three Population and
Housing Censuses, is that the household figures obtained from the surveys (in general
and from the EAPS in particular) are considerably lower than those deduced from the
Census, with the underestimation concentrated in those households with one and two
persons.

Thus, the number of households obtained from the 2011 Census exceeds the number of
households estimated by the EAPS by more than 600,000. In particular, single-person
households reach 4,158,500, or 22.24% more (756,600 in absolute terms) than the
number provided in the EAPS estimate for the fourth quarter of 2011. In turn, the EAPS
estimates 7.39% more households with five or more members.

The nature of the household surveys themselves is in the origin of this discrepancy, as
non-response is relatively higher among small households, given that they are more
difficult to contact, because it is more likely that all of their members are absent.

3. The application of the new population base and the improvement of the
calibration process

The population base is involved in the two phases at the time of compiling the results
of the EAPS. Firstly, it is used to calculate the elevation factors deduced from the sample
design. The data for each person interviewed is weighted by the elevation factor, which
is the number of persons in the population represented by each individual in the sample.

During a second phase, the so-called calibration of the factors is carried out to
exogenous population variables. To this end, using a mathematical model, the initial
factors are transformed into other final factors, in such a way that the results of the
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survey exactly reproduce such variables®.

There are fundamental requirements for introducing calibration variables in the EAPS,
on having quality and updated exogenous data each quarter for them: that such
variables exist in the survey questionnaire, and that they are correlated with the
magnitudes that are fundamental results of the EAPS.

The main objective of the calibration is to decrease the bias derived from the selective
non-response.

The most common exogenous variables are sex and age groups, which meet the
aforementioned requirements. However, most of the countries in our environment have
progressively introduced additional variables (nationality, household-related variables,
variables from administrative registers, etc.), depending on the availability of
information, the type of non-response and the technical characteristics of the surveys.

In the case of Spain, the exogenous variables considered in the calibration initially
introduced in 2002 were population by sex and five-year age group in each Autonomous
Community, and population by age in each province (minors under 16 years of age and
the rest). These were complemented in the 2005 calibration with the population by
nationality (Spanish, foreign) in each Autonomous Community.

With the application of the new 2011 census base, another two variables were added:
the population by sex and age (16-29 years old, 30-49 years old, 50 years old and over)
in each province, and the households according to size (single-person, two, three, four,
five or more persons) in each Autonomous Community.

The first additional variable is nothing other than perfecting the practice followed for the
Autonomous Communities. Its objective is to bear in mind the specifics for each
province in its Autonomous Community.

In the application of the second additional variable, this has considered the convenience
of correcting the sampling representativeness bias of those households that, as
mentioned above, concentrate a greater differential non-response in smaller
households. In fact, the household size variable is correlated with the main variables of
interest in the EAPS (employment, unemployment and economic inactivity) and with
non-response. Its introduction in the calibration implies decreasing the response bias.
These calibration techniques, which include information from households, are also
applied in other European countries (ltaly, France, the Netherlands, Germany).

In turn, in order for the sampled weighting to be efficient, that is, to reduce the variance
of the estimates without introducing appreciable biases, it is necessary for the sample
size in the different calibration groups to be large enough, given that otherwise,
increases can occur in the variability, considerably reducing the reliability of the
estimates. In introducing the household size as a calibration variable in the EAPS, this
requirements is met.

Finally, coherence is achieved among the information from the INE household surveys,
given that the household size as a variable in the calibration is involved in all of them.
Thus, currently, the following INE surveys already use some type of household
calibration: Living Conditions, Continuous Household, Household Budget, Information
and Communications Technologies in Households, European Health, National Health.

3 Detailed information regarding the design and calibration of the EAPS may be viewed at
http://www.ine.es/en/inebaseDYN/epa30308/docs/epal5_disenc_en.pdf.
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In any case, it can be verified that the substantial effect is that produced by the
population base change, with the minimum effect being that determined by the two new
calibration variables.

The following chart shoes the average elevation factors for large population groups
obtained in two ways:

1 applying solely the EAPS calibration, as calculated up until now, but with
population estimates derived from the 2011 Census ("2011 Census factors +
2005 calibration” row)

9 the calibration applied up until now, with populations derived from the 2011
Census, and in addition, adding the calibration by type of household and



