Estimation and Imputation
[bookmark: _Toc339444659]Imputation for within-household non-response
Data of non-responding persons in responding households was imputed by full record imputation. A donor for imputation was the nearest neighbour as defined by distance function. Distance function used was the sum of absolute values of differences between the values for non-responding persons and responding persons. Variables used in distance function included several demographic characteristics and variables collected on household level,  relevance of auxiliary variables was controlled by logistic regression for response status. Variables were accounted for with different weight. In case there were several persons with equal distance, donor was selected randomly among them. 
Variables copied from the donor are income variables in P-file (PY-variables). 
[bookmark: _Toc339444660]Imputed rent
For calculating imputed rent the following method was used, worked out by E.-M.-Tiit in 2006. 
Based on the database of real estate transactions of the Land Board, regression models predicting the price of m2 of dwelling by its location, type and size were built. For 2013 EU-SILC the data of year 2012 was used.  For houses and flats two different regression models were built. 
Imputed rent was calculated by multiplying the estimated price of the dwelling (based on the m2 price predicted above and the size of the dwelling) by the rate of 12-month EURIBOR (average of the 10 last years). 
[bookmark: _Toc339444661]Company cars
In the personal questionnaire, each employee was requested to report whether he or she had an option to use a company car for private ends during the previous calendar year or not. Those reporting the use were further asked to indicate the number of months the car was used, as well as the make, model and year of issue of the car. Since there is no reliable information on used care prices in Estonia, the construction of depreciation model was not possible and the conversion using tax rules was used instead. For each person reporting a benefit from the company car (PY020N), the special benefit tax paid by the employer on the use of the car is recorded.

[bookmark: _Toc339444662]Value of goods produced for own consumption
Variable PY070N was calculated in 4 steps:
1. Questionnaire included questions on the amount of different goods produced for own consumption, but answers included many missing values. In most cases respondents provided an interval if they didn’t know the exact value. So, as the first step, exact amounts of goods were imputed with hot-deck method within given intervals. 
2. Prices of goods were derived from the Household Budget Survey of 2012. 
3. Total value of goods produced for own consumption was calculated using amounts and prices above. 
4. Production costs were deducted from total value above (using index derived from Household Budget Survey). 

[bookmark: _Toc339444663]2.5.5. Imputation of income variables

Where possible, data from previous years was used for imputation. Data of 2012 was used only if household or person received particular kind of income in 2012 and analysis showed that these two incomes are sufficiently closely related. If analysis indicated no correlation between the incomes of 2012 and 2013, values were not used in imputation.  Before use, income of 2012 was corrected for trend between 2012 and 2013.
Details on the number of values forwarded from 2012 to 2013 are given in Table 1.
If missing value could not be imputed with data from previous year, the following methods were used (in this order):
· Logical deduction of value, based on other data in questionnaire;
· Imputation with median or average, when only single values were missing;
· Random regression with IveWare. When respondent provided an interval for a missing value, the cut-points of the interval were used as bounds for imputed value. 
In general, empirical bounds of values present in the dataset were used in IVEware to bound imputed values. For some income components, amount per month was imputed and then converted into amount per year. 
If an income component was collected only net, then missing net values were imputed and then converted to gross using net/gross conversion algorithm, where necessary. Respectively, if an income component was collected only gross, then a gross value was imputed and then converted to net. For income components, where respondent could choose whether to provide a value net or gross (PY010, PY050 etc), gross values were converted to net prior to imputation. Missing values are thus imputed as net. Net/gross and gross/net conversion algorithms were based on local tax system. 
For some income components register data was available. In this case missing values were  filled in with register data where possible, otherwise randomly imputed with IveWare. 
Following table provides numbers of values imputed for each income component by method of imputation. Numbers are given for the full sample of 2013, i.e. including new sub-sample. Details on the imputation in previous years can be found in corresponding final quality reports. 

Table 1. Percentage of imputed cases by income component in national questionnaire, 2012
	Code
	Description
	National code
	Description
	Total number of persons/ households having received an amount
	No of missing values
	No of values taken from previous year
	Method of imputation, comments

	PY010N
	Employee cash or near cash income 
	H01N
	Net wages in a year
	6746
	838
	281
	Register, then random regression within given interval, amount per month

	
	
	H07B
	Total amount of additional payments that had not been taken into consideration in net wages
	894
	60
	4
	Random regression

	PY020N
	Non-cash employee income 
	H21A2
	Approximate value of motor fuel compensated by employer
	179
	43
	0
	Random regression

	
	
	H21B2
	Approximate value of use of public transportation compensated by employer
	85
	39
	0
	Random regression

	
	
	H21C2
	Approximate value of food at work received free or at a reduced price
	428
	229
	12
	Random regression

	
	
	H21D2
	Approximate value of  using company housing  free of charge or on favorable terms 
	83
	60
	0
	Random regression

	
	
	H21N2
	Approximate value of  housing costs compensated by employer
	18
	12
	0
	Median

	
	
	H21E2
	Approximate value of (mobile) phone or postal services compensated by employer 
	340
	105
	0
	Random regression

	
	
	H21F2
	Approximate value of health services compensated by employer
	152
	103
	0
	Random regression

	
	
	H21G2
	Approximate value of training not related to work but compensated by employer
	15
	5
	0
	Random regression

	
	
	H21H2
	Approximate value of sporting possibilities free of charge or at reduced prices
	363
	149
	7
	Random regression

	
	
	H21I2
	Approximate value of holiday trip paid by employer
	25
	12
	0
	Random regression

	
	
	H21J2
	Approximate value of  foodstuffs
	123
	68
	2
	Random regression

	
	
	H21K2
	Approximate value of leasing or loan at reduced interest rate
	5
	3
	0
	Median

	
	
	H21L2
	Approximate value of use of equipment and/or other tools (e.g. power saw, lawnmower, etc.)
	274
	170
	0
	Random regression

	
	
	H21M2
	Approximate value of other non-cash income from labour
	34
	6
	0
	Median

	
	
	H18, H20
	Number of months a company car was used
	See PY021N
	
	
	

	PY021N
	Company car
	H18
	Possibility to use company car
	6742
	6
	3
	Random regression

	
	
	H20
	Number of months a company car was used
	284
	9
	2
	Random regression

	PY035N
	Contributions to individual private pension plans 
	HK2
	Payments made into the 3rd pillar of pension insurance
	520
	113
	8
	Random regression

	
	
	HK5
	Payments made to the collecting insurance 
	106
	18
	0
	Random regression

	PY050N
	Cash benefits or losses from self employment 
	H27N
	Amount of loss from self-employment
	28
	6
	0
	Random regression

	
	
	H28N
	Net profit from self-employment
	139
	58
	4
	Random regression within given interval

	
	
	H35B
	Net amount of royalties, remuneration or payment under contract for creative or scientific work 
	87
	9
	0
	Random regression, amount per month

	
	
	H46A2
	Income from private provision of fee-charging services to other persons or households
	330
	35
	0
	Random regression

	
	
	H46B2
	Income from the sale of own-produced consumer goods (e.g. handicrafts, souvenirs, etc.) 
	39
	1
	0
	Random regression

	
	
	H46C2
	Income from the sale of own-produced foodstuffs (e.g. pies, waffles, shashlik, etc.)
	12
	1
	0
	Median

	
	
	H46D2
	Income from intermediate commercial transactions
	13
	2
	0
	Random regression

	
	
	H46E2
	Income from agricultural or forestry activities 
	202
	13
	2
	Random regression

	
	
	H46F2
	Income from other unregistered self-employment
	5
	0
	0
	Random regression

	PY080N
	Pension from individual private plans 
	HK3A
	Payments from the 3rd pillar of pension insurance
	21
	2
	0
	Median

	
	
	HK6A
	Payments from collecting insurance
	10
	1
	0
	Median

	PY090N
	Unemployment benefits 
	H55A
	Amount of unemployment benefit or any other benefits relating to unemployment 
	199
	53
	0
	Random regression, amount per month

	
	
	HF1A
	Amount of redundancy payment in last two years
	120
	16
	0
	Register, logical deduction

	PY100N
	Old-age benefits 
	HF4A
	Lump-sum benefits upon retirement from employer
	10
	2
	0
	Median

	
	
	HF10
	Did You receive an one-off benefit paid by the city of Tallinn to pensioners
	2162
	22
	0
	Register

	PY110N
	Survivors’ benefits 
	HF10
	Did You receive an one-off benefit paid by the city of Tallinn to pensioners
	2162
	22
	0
	Register

	PY120N
	Sickness benefits 
	H54A
	Amount of sickness benefits or any other benefits relating to health
	913
	474
	29
	Register, random regression, amount per day

	PY130N
	Disability benefits 
	HF10
	Did You receive an one-off benefit paid by the city of Tallinn to pensioners
	2162
	22
	0
	Register

	PY140N
	Education-related benefits 
	H57I2
	Amount of state stipendium
	328
	52
	0
	Random regression

	
	
	H57B2
	Amount of scholarship or grant awarded by a fund or organisation located in Estonia
	21
	6
	0
	Random regression

	
	
	H57D2
	Amount of student loan written-off to a certain extent
	35
	5
	1
	Random regression

	
	
	H57H2
	Other education allowance
	4
	0
	0
	Median

	HY040N
	Income from rental of a property or land 
	D09N
	Net income from rental of property
	191
	13
	2
	Random regression

	HY050N
	Family/ children related allowances 
	D11M
	Local government child support received in the previous calendar year
	277
	19
	0
	Random regression

	
	
	D11RA
	Foreign child and family related  (governmental) allowances received in the previous calendar year
	21
	2
	0
	Random regression

	HY060N
	Social inclusion not elsewhere classified
	H58A2
	Amount of other support/benefit/pension not mentioned above 
	29
	0
	0
	Median

	
	
	H58B2
	Amount of other support/benefit/pension not mentioned above
	0
	0
	0
	Median

	
	
	HF8A
	The net amount of conscript’s benefit in the previous calendar year
	90
	36
	0
	Median

	HY070N
	Housing allowances 
	D03A
	Amount of subsistence benefit
	103
	20
	5
	Random regression

	HY080N
	Regular inter-household cash transfers received
	D16A
	Amount of regular payments from other households
	69
	1
	0
	Random regression

	
	
	DA2A
	Total alimony received previous calendar year
	129
	10
	0
	Random regression

	HY081N
	Alimonies received (compulsory + voluntary)
	DA2A
	Total alimony received previous calendar year
	129
	10
	0
	Random regression

	HY090N
	Interest, dividends, profit from capital investments in incorporated business 
	H49B2
	Interest income from securities (shares, bonds) 
	9
	4
	0
	Median

	
	
	H49C2
	Dividend income from securities (i.e. shares, bonds)
	78
	11
	0
	Random regression

	
	
	HE2
	Interest income from deposits in a bank – interval
	2461
	371
	0
	Random regression

	
	
	HE1A
	Interest income from deposits in a  bank – amount
	103
	11
	0
	Random regression within given interval 

	HY100N
	Interest repayments on mortgage
	D08B_E
	Mortgage interest paid last year
	671
	113
	0
	When interest is not reported, details about mortgage are requested and interest is deducted analytically

	HY110N
	Income received by people aged under 16 
	D19A
	Income received by children aged 16 or less
	24
	1
	0
	Median

	HY120N
	Regular taxes on wealth 
	D10A
	Amount of tax on land or any other property tax paid
	2794
	256
	78
	Random regression

	HY130N
	Regular inter-household cash transfers paid 
	D14A
	Amount of regular payments to other households
	156
	2
	1
	Random regression

	
	
	DA1A
	Total alimony paid previous calendar year
	100
	14
	3
	Random regression

	HY131N
	Alimonies paid (compulsory + voluntary)
	DA1A
	Total alimony paid previous calendar year
	100
	14
	3
	Random regression






