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Estimation and Imputation. SILC 2014
Imputation procedure


The imputation in the Spanish SILC uses a methodology similar to the one used by Eurostat for the ECHP. The reference of the procedure applied is described in the document SILC136.

The statistical imputation software used has been IVE-ware. This software is easy to use and has been used in ECHP with satisfactorily results. The IVE-ware approach consists of a multivariate model involving a multiple regression sequence. For each variable the best regression method is chosen according to the nature of the variable being imputed. The continuous variable, that is the case in income variables, is imputed with a normal linear regression model.

Before imputation, in the checking phase, some points need to be solved. In case that the filter of an income component is “missing”, it is checked if there are some other signs, from other variables, to correct this filter. The same procedure is used to determine the number of months that the unit has received an income component.

In the imputation phase the first step is to determine if a variable should be imputed or not determining the value of the filter for the income component. If the filter variable is set to “No” the rule is that no imputation needs to be done. If instead the answer to the filter variable is “missing”, after the checking phase, then “No” is imputed to the filter. If the filter is “Yes” and there is not enough information then imputation is needed. 

Once the filter is known the following step is the calculation of the amount of the income component. If there is enough information to calculate the target variable then it is calculated. The amounts of the previous wave are used when available. If the amount cannot be calculated then it is imputed with the restriction of an interval. This interval can be specified in the questionnaire or, if this doesn´t exist, an interval is calculated using information of the distribution of the collected values. After a logarithmic transformation the imputation is carried out jointly with others components collected at the same level (household or individual). All records with missing values, for income components, are imputed.

The method to solve the within-household non-response is based on the imputation of a personal income to the persons without individual questionnaire. The imputed personal income is the mean of personal incomes of the group to which the person belongs. Groups are formed with available information (using R-file) for all persons (sex, age, activity, etc.). 

Imputed rent

The variable imputed rent (HY030) is calculated using the stratified-method rent (HY030e) and the subjective rent (HH061). These two concepts of renting are added up proportionally to build the imputed rent as follows:

HY030 = 0,70*HY030e + 0,30*HH061

The variable subjective rent (HH061) is obtained from the questionnaire, however the 70% of the imputed rent is calculated by means of an stratified method that will be explained later.

The selected variables

In order to calculate the imputed rent, by means of the stratified model, the following variables are used:

Type of dwelling

Degree of urbanization

Number of rooms in the dwelling

Time period in the dwelling (year of purchase or contract)

Indeed, to avoid the sample size for some variables, such as number of rooms, type of dwelling and year of contract, from being too small, some groups were made.

Groups for:

Type of dwelling: type 1 (house), type 2 (flat in a less-than-ten dwelling building) and type 3 (flat in a more-than-nine dwelling building).

Degree of urbanization: densely-populated, half densely-populated and sparsely-populated areas.

Number of rooms in the dwelling: less than 4, 4, 5, and more than 5.

Time period in the dwelling: before 1988, between 1988 and 2000 and beyond 2000.

The strata

Our initial data set contains those households having a market-price rent, and we split  them into groups according to some specification on some variable above mentioned. Then, each of these groups is again split into other groups according to any other variable not used before in previous division, in an nested way. The aim is to construct homogeneous stratums with a minimum sample size.

Once the stratification is done, each non market-price-rented household is assigned to one strata, and therefore the imputed rent value for this household, will be the strata mean rent.

Only when the household is a lower market price rent, the final imputed rent will be the strata mean rent minus the current rent.

	Strata 1

· Densely-populated area

· Before 1988

· Type of dwelling: I and II
	Strata 2

· Densely-populated area

· Before 1988

· Type of dwelling: III

· Rooms: <= 4
	Strata 3

· Densely-populated area

· Before 1988

· Type of dwelling: III

· Rooms: >= 5

	Strata 4

· Densely-populated area

· Within (1988,2000)

· Type of dwelling: I and II

· Rooms: <= 4
	Strata 5

· Densely-populated area

· Within (1988,2000)

· Type of dwelling: I and II

· Rooms:  >= 5
	Strata 6

· Densely-populated area

· Within (1988,2000)

· Type of dwelling: III

	Strata 7

· Densely-populated area

· Beyond 2000

· Type of dwelling: I
	Strata 8

· Densely-populated area

· Beyond 2000

· Type of dwelling: II
	Strata 9

· Densely-populated area

· Beyond 2000

· Type of dwelling: III

· Rooms: < 4

	Strata 10

· Densely-populated area

· Beyond 2000

· Type of dwelling: III

· Rooms: 4
	Strata 11

· Densely-populated area

· Beyond 2000

· Type of dwelling: III

· Rooms: >= 5
	Strata 12

· Half densely-populated area

· Type of dwelling: I

	Strata 13

· Half densely-populated area

· Type of dwelling: II

· Rooms: <= 4 
	Strata 14

· Half densely-populated area

· Type of dwelling: II

· Rooms: >= 5
	Strata 15

· Half densely-populated area

· Type of dwelling: III

	Strata 16

· Sparcely-populated area

· Type of dwelling: I

· Rooms: <=4
	Strata 17

· Sparcely-populated area

· Type of dwelling: I

· Rooms: >= 5
	Strata 18

· Sparcely-populated area

· Type of dwelling: II

· Before 2001

	Strata 19

· Sparcely-populated area

· Type of dwelling: II

· Beyond 2000
	Strata 20

· Sparcely-populated area

· Type of dwelling: III
	


Company cars

The method used to impute the value to the use of a company car is based in the Spanish Fiscal procedure to tax this non-cash income. We have two cases:

- The car is given to the employee. A market value is assigned depending of the value of the car supposing it is new and the age of the car, depreciating 20 % of this value for each year. The information about the value (supposing the car is new) and the age of the car is asked to the respondent. If the car is 5 or more years old no amount is imputed.

- Only the use of the car is provided to the employee. The imputed income is 20% of the market value of the car supposing it is new. The value is adjusted proportionally with the percentage of private use. The information about the value (supposing the car is new), the age of the car and percentage of use is asked to the respondent. If the car is 5 or more years old no amount is imputed.

- Since the 2013 survey this income component is mainly collected using the Tax Registers. 
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