Weighting procedure 
REF to old QR: Item 2.1.8, 2.1.8.1, 2.1.8.2, 2.1.8.3, 2.1.8.4, 2.1.8.5, 2.1.8.6, 2.1.8.7, 2.1.8.8 (Reg. 28/2004for FQR).

1. Design factor (2.1.8.1)
The computation of weights is based on the distribution of the household population which is provided by NSO’s demography unit.  This distribution is estimated by first deriving total population counts, through a series of annual population updates based on 2011 Census data.  This is followed by an estimation of the population living in institutional households. The required household population counts are then derived by dividing the number of persons living in private households by the average household size (which is also updated by the demography unit).
 
By definition, household design weights are calculated as the inverse of the selection probability of households.
 
The household design weight for households interviewed for the first time in EU-SILC 2017, was calculated by dividing the total number of eligible households in Malta as at December 2016 by the number of new households in the EU-SILC 2017 sample.  Eligible households do not include households with non-residential address, permanently vacant dwellings and institutional households.
 
The base weight for sample persons living in households interviewed for the second, third or fourth time was derived from the cross-sectional weight computed in SILC 2016. Sample persons in split households were given the same weight they had in the corresponding ‘parent’ household.  On the other hand, co-residents are given a weight of 0.

In the EU-SILC 2017 reconciled file, the design weight was submitted for all households in 2014 and for those households who featured for the first time in 2015, 2016 and 2017. The total sum of design weights for each panel was inflated so that it equals the total number of households in the cross-sectional component for the corresponding year.

2.  Non-response adjustments (2.1.8.2 & 2.1.8.5)
Correction for non-response was carried out separately for each panel. For new households, the adjustment for non-response at individual level was incorporated in the calculation of design weights.  

For old households, i.e. for the remaining three panels, the adjustment for attrition was carried out through post-stratification at personal level. The values of the variables for SILC 2017 used in the post-stratification were as at 2016 (since these may not be necessarily the same as in the current situation). Specifically, the variables used were age-group (0-17, 18-24, 25-49, 50-64, 65+), sex and district (NUTS 4), also as at 2016.  Non-sample persons in SILC 2016 were excluded from non-response adjustments. 

This non-response coefficient was applied to the previous year’s cross-sectional weight. By averaging over all household members a mean base weight is derived for each household and its members.   

As part of the longitudinal weighting procedure, the personal base weight (RB060) is computed by multiplying the non-response coefficients (averaged at household level) by the previous year’s base weight (for old households) and by the cross-sectional weight (for new households) at personal level. For newborns in old households the mother’s weight is attached. In each panel the resulting weights are inflated to reflect the cross-sectional population for that year.  For persons moving in from outside the sample, RB060=0.



3.  Adjustments to external data (level, variables used and sources) (2.1.8.3 & 2.1.8.6)


To obtain 2017 cross-sectional weights, an initial weight was created as 
· initial_weight = mean base weight for old households and new splits
· initial_weight = design weight for new households

[bookmark: _GoBack]This weight was normalised to reflect the total population as at December 2016 and trimmed so as to lie within the lowest and highest deciles, thus reducing the range of the weights. The resulting weight was normalised again for each panel separately so that the sum in each panel was equal to ¼ the number of households in 2016 population. This was then used as the initial weight for calibration.  SAS-based CALMAR software was used for the calibration which was run for each panel separately. 

The logit method was applied and the calibrating variables used were:
· Household size (1,2,3,4,5+)
· District (NUTS 4 level – LAU1)
· Household type
· Household without dependent children
· Single parent household
· Households with 2 adults, 1 - 2 children
· Other households with dependent child
· Number of persons in households by
· Sex and 5 year age-groups
· Property price index locality groupings
The limits used for convergence varied across the 4 panels, as follows:

· Panel 1: lower limit = 0.6, upper limit = 1.4
· Panel 2: lower limit = 0.3, upper limit = 2.5
· Panel 3: lower limit = 0.6, upper limit = 1.4
· Panel 4: lower limit = 0.6, upper limit = 1.4

The range of values for the resulting weights had to be narrowed for panels 1, 3 and 4 since they did not lie in the required interval [0.3×mean weight, 3×mean weight]. So trimming was carried out again as necessary for each of these panels, and CALMAR was re-run. Each time, narrower convergence limits were achieved. 

The data from the four panels were then combined into one dataset, and calibration via CALMAR was carried out on this whole dataset.  A final trimming for the upper and lower 5% of weights was made.  CALMAR was run for the last time and convergence was obtained within narrow limits (lower limit = 0.9, upper limit = 1.1). The new set of cross-sectional weights fell in the required interval [0.3×mean weight, 3×mean weight], and thus no further trimming and re-calibration were required.

Calibration was also carried out on the personal base weights (RB060) to derive the longitudinal weights RB062, RB063 and RB064. These longitudinal weights were only computed for the final year of the reconciled file, 2017, as per instructions in SILC doc 065. CALMAR software was used and the logit method was applied. Below is the list of variables used for these calibrations:
· Sex (male, female); 
· Age group (0-9, 10-19, 5-year age groups after that);
· District (Southern harbour, Northern Harbour, South Eastern, Western, Northern, Gozo & Comino)
· Number of persons at-risk-of-poverty in cross-sectional SILC 2017 by age group (0-17, 18-24, 25-49, 50-64, 65+) 

The number of persons at-risk-of-poverty was included as a calibrating variable in order to ensure that the longitudinal dataset reflects the cross-sectional one accurately.

Benchmarks were produced from 2017 cross-sectional data, for all persons.
The limits used for convergence varied across the 4 panels, as follows:

· RB062: lower limit = 0.2, upper limit = 1.8
· RB063: lower limit = 0.3, upper limit = 1.7
· RB064: lower limit = 0.6, upper limit = 1.4

For all 3 weight variables, the range of values did not lie in the required interval [0.3×mean weight, 3×mean weight]. So trimming was carried out as necessary for each one, and CALMAR was re-run. Each time, narrower convergence limits were achieved (RB062, RB063, RB064: lower limit = 0.9, upper limit = 1.1).

4. Final longitudinal weights (2.1.8.4 & 2.1.8.7) (later on)

Following the calibration process mentioned above, three longitudinal weights were computed for persons in 2017: RB062 (for persons who in 2017 were in their second, third or fourth year or survey), RB063 (for persons who in 2017 were in their third or fourth year of survey) and RB064 (for persons who in 2017 were in their fourth year of survey). For each of these longitudinal weights, the sum is equivalent to the size of the population as at end December 2016.

5. Final household cross-sectional weight (2.1.8.8)
A description of how the cross-sectional weights are calculated has been provided above.
The following represents summary statistics for the final household cross-sectional weights.
  
 
	Minimum
	Maximum
	Mean
	Median
	Standard deviation
	Coefficient of variation

	13.14 
	132.54
	43.17
	35.00
	26.84
	0.62




Outline of weighting procedure
Below is an outline of the steps followed in order to compute SILC 2017 weights:
· Household design weights are calculated as the inverse of the selection probability of households for new households.
· Non-response coefficients are computed at personal level for every panel, in order to estimate attrition rates and compensate for what was lost due to non-response in the previous survey.
· For persons who were previously in the sample, the base weight is calculated as the previous year’s cross-sectional weight multiplied by these non-response coefficients. 
· New persons who moved into old households (including newborns) are assigned a base weight of 0. 
· A mean base weight for each household is then computed.
· An initial weight is then calculated as follows:
· initial_weight = mean base weight for old households and new splits
· initial_weight = design weight for new households
· 
· The resulting initial weights  are inflated and normalised such that the sum in each panel is equivalent to a quarter of the the total number of persons in 2017 cross-sectional data
· Calmar is used to calibrate these initial weights against population benchmarks for end December 2016. Through this calibration, the final cross-sectional weights are obtained.
· The non-response coefficients averaged at household level are multiplied by the previous year’s base weight (for old households) and by the cross-sectional weight (for new households) at personal level. For new borns in old households the mother’s weight is attached. In each panel the resulting weights are inflated to reflect the cross-sectional population for that year. This gives RB060. For persons moving in from outside the sample, RB060=0.
· The longitudinal weights RB062, RB063 and RB064 are obtained by calibrating RB060 against benchmarks derived from 2017 cross-sectional data.


