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Cross sectional weighting procedure. SILC 2014
The complete weighting procedure is described (it has not changed since the beginning of the survey):

1. Weightings in a NEW rotational group 

In the first year for the rotational group t, only cross-sectional factors and estimates need be considered, for t=1, 2, ….

Step 1. Design factor
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Where:
t is the rotational group;

h is the stratum to which section j belongs;

j is the section;

i is a household.
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is the total addresses in the municipal register file for t-1 in stratum h.
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 is the allocation of sections in stratum h and rotational group t.
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 is the initial number of addresses in stratum h in rotational group t, which, by design, is 
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.  (Since the 2014 survey there are 12 addresses instead of 8, and the substitutions are eliminated). 
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 is the value of the study variable in household i, section j, stratum h, rotational group t.

Therefore, for a household i, section j, stratum h, turn t, the design factor is:
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(Since the 2014 survey there are 12 addresses instead of 8, and the substitutions are eliminated)
Given that 
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 , as indicated regarding rotational groups, the design factor does not depend on the rotational group.

Step 2. Non-response adjustments

We adjust for non-response by multiplying the above factor by 
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 . This provides an estimate of the inverse probability of response in the stratum, where 
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 is the actual number of addresses in stratum h and rotational group t. We thus have:


[image: image11.wmf]å

å

å

Î

-

=

=

h

h

i

j

t

hji

t

h

t

h

h

t

h

t

y

ve

V

Y

Y

,

)

1

(

)

,

2

(

)

,

2

(

ˆ

ˆ


Step 3. Adjustments to external data (ratio estimator)

Using projected population as at the time of the survey as an auxiliary variable, we obtained a separate ratio estimator the chief purpose of which was to enhance the estimate produced by the previous steps by bringing the population figure at the time of sample selection up to date to the time of survey performance. The population figure used refers to 15 February of the current year.

The expression of the estimator is:
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i.e.,
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Which can be written down as:
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Where the subscript k represents sample households, and:


[image: image15.wmf]t

h

h

h

ji

t

hji

h

t

k

p

P

p

P

w

=

=

å

Î

 if household k is in stratum h.
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 is the sample population of stratum h, turn t.
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 is the projected population of stratum h.
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 is the value of the study variable in household k, rotational group t.

Step 4. Adjustments to external data (calibration)

The above factor is weighted to adjust estimated distribution to the population distribution by Autonomous Community, age group and gender provided by the Demographic Projections Unit. We have also adjusted the estimated distribution of households. 

For the calibration we used the CALMAR macro designed by the French Institut National de Statistique et Études Economiques (INSEE). We opted for the truncated Logit method with values LO=0.1, UP=10. We considered the following twenty-two groups: Males and females aged 0-15, 16-19, 20-24, 25-34, 35-44, 45-49, 50-54, 55-59, 60-64, 65-74, 75 years and over. 
Household distribution by size was: households of 1, 2, 3 or 4 or more members. 
In Ceuta and Melilla adjustment groups were fewer because of the small sample size. Specifically, household distribution was not adjusted, and we only considered the following age and gender groups: males and females aged 0-15, 16-24, 25-49, 50-64, 65-74, 75 years and over.

The obtained factor, 
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 , is the household factor. We allocated to all household members their respective household factor 
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2. Weightings in a PANEL rotational group
As in the previous step, where weigths in a new rotational group were calculated, the construction of the weights in a panel rotational group is done in several steps. 

Step 1. Calculation of the basic panel weight
This weight is calculated in each rotational group independently. It collects the inclusion probabilities and non-response or attrition of the panel sample.

For households in the component panel (rotating groups already investigated in previous waves) the basic panel weight is only calculated for the panel persons of the household.

It is calculated from the final cross-sectional weight obtained for the household in wave t-1 (
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), adjusting due to the attrition of the sample. The adjustment is the inverse of the response probability inside the rotational group, region, age group and gender.

Non-panel persons have a basic panel weight equal to zero.

Step  2. Calculation of the household weight in each rotational group

The household weight of household  h is:
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where:
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: is the basic panel weight of the panel person j  of the household  h.
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: is the number of persons (panel and non-panel) aged 14 or more in wave 1, of the household h.

The sum is only for the panel persons of the household.

3. Common weightings in NEW and PANEL rotational groups

After having applied the corresponding weightings in the new and panel sub-samples, some other steps need be considered.

Common step 1. Final cross-sectional weights

The four rotational groups are grouped together. Finally, the factors of the four groups are grouped together by weighting them by the actual number of sample households in each group, by Autonomous Community.

Thus:
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This is the household factor and also the factor for each household member.

Where 
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  represents the number of sample households in the Autonomous Community ca and rotational group t, and 
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  represents the household sample size in the Autonomous Community ca (
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From 2005 onwards 
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will be ¼ and calibration will be carried out at this stage.
Common step 2. Factor for persons aged 16 and over

The factor is calculated on the basis of the factor for all household persons, in two steps:

1. Correction of non-response in Individual Questionnaires. Using the factor 
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 , we construct the factor for persons aged 16 and over completing the Individual Questionnaire, correcting non-response in Individual Questionnaires:
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Where:

- Variable R takes the value 1 for individual j if he/she has completed the questionnaire, and 0 if not.

- Gj is the set of individuals in the same Autonomous Community and age and gender group as questionnaire i. The age and gender groups considered are the 22 groups mentioned for the general case outlined in step 4
.

2. Grouping of the four rotational groups. Finally, the factors of the four rotational groups are grouped together by weighting them by the number of Individual Questionnaires in each group, by Autonomous Community.

The factor for persons aged 16 or over completing the Individual Questionnaire is:
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 for t = 2004 and 
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 for t > 2004

Where 
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 represents the number of sample Individual Questionnaires in the Autonomous Community ca and rotational group t, and cica represents the actual number of sample Individual Questionnaires in the Autonomous Community ca (
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4. Final longitudinal weights

The longitudinal analysis is done only for persons and for a concrete period of time.

Taking into account the sample design main characteristics, this analysis covers up to 4 years, since this is the maximum number of periods the households stay in the sample. 

The elevation calculation process is similar to the one applied in the cross-sectional.

5. Revision of weights due to the 2011 census

In the context of the use of 2011 census figures, due to the changes observed in the population figures and the distribution by household size, INE-Spain decided to revise the weights in November 2013 for the whole period covered by the Spanish SILC (from the initial survey in 2004 to the 2011 survey). 

In the construction of the new weights some improvements will be included, in particular the inclusion of the citizenship in the calibration of the sample. 

� Except in Cantabria and the Autonomous Community of Madrid, where groups have been brought together owing to the small sample size.
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