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Chapter 6  
Weighting 

 

The English Housing Survey (EHS) is weighted to take account of the over-sampling 
of the less prevalent tenure groups and differential non-response, in order to provide 
unbiased national estimates. This chapter provides details of the weighting 
methodology and gives advice on which sets of weights to use when conducting 
analysis using EHS data.  

Overview  
6.1 The following weights have been calculated for the 2015-16 EHS data: 

 Household weights for the full sample interview survey 2015-16 - 
aagfh15 

 Average dwelling weights for cases in 2014-15 and 2015-16 that 
had both the interview and physical survey conducted (paired 
cases) 1 - aagpd1415 

 Average household weights for cases in 2014-15 and 2015-16 that 
had both the interview and physical survey conducted (paired 
cases) 1- aagph1415 

6.2 These weights adjust the sample to correct for the over-sampling of the less 
prevalent tenure groups and reduce the bias from differential non-response. 
The resulting weights sum to estimated population totals, enabling the survey 
to provide estimates of the total population of dwellings and households in 
England. 

6.3 The weighting of the 2015-16 EHS data was undertaken by NatCen who 
managed the survey on behalf of the Department for Communities and Local 
Government (DCLG). 

 

                                                 
1 Cases which were eligible for PS (the paired sample) included addresses which the interviewers had 
determined to be vacant and where a physical survey had also been achieved. 
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Application of weights during analysis 
6.4 The EHS comes with its own weights covering the household and dwelling 

sample of cases. The weights for the household sample can be found in the 
file generalfs15.sav and is called agfh15. This should be used for any analysis 
for which the aim is to provide estimates of households, based on the IS data. 

6.5 The weights covering the dwelling sample of cases can be found in the file 
general 14+15.sav. Aagpd1415 should be used for any analysis in which the 
aim is to provide estimates of dwellings and that includes physical survey data 
(e.g. percentage of non-decent dwellings) while aagph1415 should be used 
for any analysis in which the aim is to provide estimates of households and 
that includes interview survey data (e.g. percentage of households in non-
decent dwellings). The weights can only be used on the full 2-year dataset. 
They cannot be used on the data split into separate years. 

6.6 The recommended application of weights is summarised in Table 6.1. 

Table 6.1: Application of weights during analysis 
 

Weight Description Base 
aagfh15 Household weights for the full sample interview 

survey 2015-16 
13,468 

aagpd1415 Average dwelling weights for cases in 2014-15 
and 2015-16 that had both the interview and 
physical survey conducted (paired cases) 

12,351 

aagph1415 Average household weights for cases in 2014-15 
and 2015-16 that had both the interview and 
physical survey conducted (paired cases) 

11,955 

 

Summary of weighting methodology  
6.7 The weighting methodology2 used a sequence of stages3 described below. 

Some stages correct for the disproportionate sampling by tenure; others for 
the differential non-response in the Interview Survey (IS) and Physical Survey 
(PS) response process.  

                                                 
2 The current weighting methodology was introduced in 2013-14 as a result of a weighting review 
which was carried out after the 2012-13 survey. The results of the review are published here: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/406771/EHS_2013-
14_weighting_methodology_paper_FINAL.pdf. 
3 To avoid confusion with the numbering of stages under the previous methodology and for 
consistency with the weighting review report, the prefix “N” is used to describe the stages.  
 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/406771/EHS_2013-14_weighting_methodology_paper_FINAL.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/406771/EHS_2013-14_weighting_methodology_paper_FINAL.pdf
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6.8 The following stages were applied to both the full household sample and the 
dwelling sample: 

 Stage N1: Calculating the probability of selection for addresses 

 Stage N2a: Adjusting for not-worked cases 

 Stage N2: Filtering out office refusals  

 Stage N3: Contact at IS 

 Stage N4: Cooperation at IS 

 Stage N5: Address-to-dwelling ratio 

 Stage N6: Dwelling-to-household ratio 

6.9 The following stage was applied to the full household sample: 

 Stage N7: Calibration weighting for IS (full household weights) 

6.10 The following stages were applied to the dwelling sample: 

 Stage N8: Sub-sampling by tenure for PS 

 Stage N9: Cooperation at PS 

 Stage N10: Calibration weighting for PS 

 Stage N11: Adjustment for new build (final paired dwelling weights) 

 Stage N12: Creation of final paired household weights 

6.11 Stages N1 to N6, N8 to N9 and N12 were implemented using a set of SPSS 
syntax scripts in combination with the specialist SPSS module AnswerTree. 
Stages N7, N10 and N11 used a combination of SPSS syntax and STATA’s 
calibration command.  

6.12 The weighting stages are described in more detail below. 

Weighting the full household sample 
6.13 Stage N1 generated the selection weights for the issued sample of addresses. 

This had two components: a grossing constant equal to the total number of 
delivery points on the Postcode Address File (PAF) divided by the number of 
delivery points sampled; and, to allow for the under-sampling of properties 
that were likely to be owner-occupiers, a correction factor to account for the 
unequal selection of addresses within each predicted tenure type (within each 



 

 

Chapter 6 Weighting 137  
 

quarter). That correction factor was equal to the number predicted to be 
tenure X in the PAF divided by the number selected in predicted tenure X.  

6.14 A very small number of the addresses sampled were not issued to 
interviewers for operational reasons. Not-worked addresses were filtered out 
at stage N2a by applying an adjustment to the Stage N1 weights so that the 
distribution of the weighted worked addresses by region matched that based 
on all the issued addresses.  

6.15 Non-response at the key fieldwork stages (refusal to co-operate prior to the 
interview, non-contact at the interview and refusal to co-operate at the 
interview) do not happen completely at random and the factors associated 
with each of these three processes may differ. Stages N2, N3, and N4 made a 
series of adjustments for non-participation. The adjustments were made using 
weighting classes (groups of cases) generated by the CHAID4 algorithm of the 
SPSS AnswerTree software. The models generated from the algorithm were 
developed to identify the factors (or predictor variables) that were significantly 
associated with each of the three causes of non-response. These classes 
were derived at each stage using an unweighted CHAID model at address 
level which partitioned the sample of occupied dwellings based on predictor 
variables significantly associated with the propensity to respond at each of the 
key fieldwork stages above. Typical predictor variables for stage N2 included 
geographical area, predominant tenure, dwelling age and dwelling type in the 
area, and urban/rural classification; for subsequent stages, information 
collected by the interviewer was also used.  

6.16 Once the classes had been generated, the adjustment within each class was 
made based on the weighted estimates (using the combined weights up to 
that stage). The main reason for doing the correction in stages was to use any 
additional information available at each stage.  

6.17 The EHS analyses are concerned with dwellings and households rather than 
addresses, and there is not always a one-to-one relationship between an 
address, a dwelling, and a household5. Usually there is only one dwelling at 
each address sampled from the PAF, but addresses are occasionally found to 
cover more than one dwelling (for example if a house has been converted into 
self-contained flats) or only part of a dwelling (for example a bedsit which 
shares facilities with a household at a separate postal address). As only one 
dwelling was selected at these addresses and one household was selected at 
dwellings that contain more than one household, weights were required. 

6.18 Where an address refers to more/less than one dwelling, each dwelling at that 
address would have a lower/higher chance of selection. Similarly, when a 

                                                 
4 Chi-squared Automatic Interaction Detector 
5 For the purposes of the survey, a dwelling is defined as ‘a self-contained unit of accommodation 
where the occupants of that accommodation have sole use of all the rooms and facilities’. 
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dwelling contains more than one household, each household at that dwelling 
would have a lower chance of selection. Stages N5 and N6 corrected for the 
selection of one dwelling unit at the sampled address and one household at 
the selected dwelling by deriving address-to-dwelling and dwelling-to-
household ratios designed to be applied with the weights developed further 
downstream to derive the final weight. The address-to-dwelling6 and dwelling-
to-household ratios were averaged (smoothed) within weighting (smoothing) 
classes defined by tenure and region to remove large peaks and troughs 
within the classes. 

6.19 In 2015-16, the smoothing of the dwelling-to-household ratio was carried out 
over two years of the EHS (2014-15 and 2015-16) rather than on a single 
year’s data (as was the case in previous years). This change was necessary 
to improve the stability of year-on-year estimates including household totals. 
This is because the household totals are dependent on estimates of the 
“dwelling-to-household” ratio which is subject to sampling variation7. More 
details about the effect of the new smoothing methodology in producing less 
variable dwelling-to-household ratios can be found in Annex 6.1. 

6.20 Stages N1 to N5 account for the sampling and response probabilities. 
Applying the weights derived from those stages to the household-level data 
would provide a preliminary survey estimate of the total number of households 
in England. However, this will differ from the true value because of sampling 
error, under-coverage of the frame and inability of the model-based process to 
allow for all the factors associated with non-response. Estimates for 
subgroups such as tenures will differ from their true values for the same 
reason. These differences in the survey estimates can be reduced by 
calibrating the weights. 

6.21 Calibration takes an initial set of weights (e.g. the composite weights from 
stages N1 to N5) and then adjusts (or calibrates) it to given control totals. The 
control totals are usually a population count of a specific attribute or set of 
characteristic derived from a source external to the survey.  The process 
generates weights which produces survey estimates that match exactly the 
population for the specific characteristics (the control totals) used in the 
adjustment. 

6.22 The calibration of the interview sample was carried out on the part of the 
sample that contained occupied dwellings only. That section of the sample 
was first weighted by the composite weights from stages N1 to N5 and then 
calibrated to the control totals below.  

                                                 
6 Apart from occupied dwellings, the address-to-dwelling ratio was also computed for vacant dwellings 
as this was needed for the sub-sampling stage (stage N8). 
7 Unlike the dwelling totals which are controlled to “external” DCLG estimates of dwellings by tenure 
and region during the calibration stage N7.  
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 population proportions for age/sex based on ONS population 
projections (for dwellings with more than one household, the 
household counts were adjusted using the dwelling-to-household 
ratio from Stage N6); 

 counts of occupied dwellings by tenure for each region (these 
control totals were estimated by adjusting the DCLG dwelling 
counts, which include both occupied and vacant dwellings, using 
estimates of the proportion of dwellings that are occupied from the 
current and four previous years of the EHS).  

The control totals were measured as at 1 October 2015. 

6.23 The calibration weights from Stage N7 were combined with the dwelling-to-
household ratio from stage N6 to give the weights for the full household 
sample.  

Weighting the dwelling sample 
6.24 A lot of analyses using the EHS data are carried out using the dwelling as the 

unit of analysis. These analyses usually make use of cases containing both 
the interview and physical survey data (or cases in the paired sample).  Cases 
which were eligible for PS (the paired sample) included addresses which the 
interviewers had determined to be vacant and where a physical survey had 
also been achieved. The inclusion of vacant addresses was thus necessary 
for the production of the final paired dwelling weights.  

6.25 The weighting process started by using stages N1 to N5 as described above. 

6.26 The PS sample included a disproportionately larger number of dwellings from 
renting tenure groups to enable detailed analysis of these. This was achieved 
by under-sampling of properties likely to be owner occupied (sub-sampling 
rates varied by quarter). Stage N8 calculated selection weights to take 
account of the under-sampling of owner occupied properties.  

6.27 Stage N9 adjusted for non-response to the PS using weighting classes 
generated from a CHAID model designed to identify the factors significantly 
associated with non-response to the physical survey. Data collected during 
the interview survey (for occupied dwellings only) were also used to help 
determine the weighting classes. Vacant cases were treated using a separate 
CHAID model because the process of participation for vacant dwellings is 
generally different from that for occupied dwellings and this needed to be 
reflected in the weights.  

6.28 The occupied paired sample (i.e. cases with both IS and PS) was weighted by 
the composite weights from stages N1 to N5 and N8 to N9. The vacant 
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sample (i.e. vacant addresses at PS) was weighted by the composite weights 
from stages N1, N2a, N5, N8, and N9. This gives the initial weights for 
dwellings. 

6.29 At stage N10, both the occupied and vacant samples were then combined 
and calibrated to:  

 population proportions for age/sex (for dwellings with more than one 
household, the household counts were adjusted using the dwelling-
to-household ratio from Stage N6; for vacant dwellings the 
household counts were all zero);  

 DCLG counts of all dwellings (occupied + vacant) by tenure for 
each region;  

 counts of vacant dwellings by tenure (RSL and LA collapsed) for 
each region (these control totals were estimated by adjusting the 
DCLG dwelling counts using estimates of vacancy rates from the 
current and four previous years of the EHS).  

6.30 The achieved sample of dwellings did not include any dwellings built since the 
sample was drawn; stage N11 adjusted the weights to allow for those new 
dwellings. Because of the small number of recently-built dwellings in the 
survey, the weights of all cases with a construction date of 1990 onwards 
were weighted-up to cover for new addresses on the PAF by re-calibrating to 
the same overall control totals, but with re-estimated counts of post-1990 
build. This was carried out separately for areas with a high/low rate of new 
build, and for private/social sector housing (excluding local authority housing 
because the rate of new building in this sector is negligible).This process 
generated the final paired sample dwelling weights.  

6.31 At Stage N12, the final paired dwelling weights from Stage N11 (after 
removing the vacant dwellings) were adjusted using the dwelling-to-household 
ratio from stage N6 to generate the final paired sample household weights.  

Calculating two year weights 
6.32 Because of the smaller annual sample sizes involved, analysis of the dwelling 

sample is normally carried out using 2 years’ weighted data. This section sets 
out how the combined weights were calculated. 

6.33 The individual year (2014-15 and 2015-16) datasets with the dwelling weights 
after the PS cooperation stage N9 were merged together and  two-year 
dwelling weights were created by dividing each year’s weights by 2, so that 
each dataset has equal influence on the weighting process. 
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6.34 The two-year dwelling weights were calibrated by repeating stages N10 and 
N11 of the annual weighting8. This process generated the final two-year 
paired sample dwelling weights. 

6.35 Similarly to stage N12 of the annual weighting, the final two-year paired 
dwelling weights (after removing the vacant dwellings) were adjusted using 
the dwelling-to-household ratio to generate the final two-year paired sample 
household weights. 

                                                 
8 The reference date for the 2-year weights was 1st April 2015, therefore the estimated DCLG dwelling 
counts used as control totals were adjusted accordingly.  
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Annex 6.1: 2015-16 revision to the weighting methodology 

6.36 The survey weighting methodology was reviewed and revised for the 2015-16 
EHS headline and annual reports. This was to improve the stability of year-on-
year estimates including household numbers. This new approach to weighing 
was approved by two external experts on the EHS Technical Advisory Group. 

 
6.37 The improved weighting methodology was necessary because the initial 

weighted household counts increased considerably between 2014-15 and 
2015-16 (by 361,583 additional households, 344,921 of which were in the 
private rented sector). The provisional ‘grossed’ dwelling and household 
estimates showed  that, between 2014-15 and 2015-16, there were two 
additional households for every one additional dwelling (the number of 
dwellings increased by 180,814). This appeared implausible when compared 
with an expected household growth of up to 200,000 per year as indicated by 
the Household Projections9. 

 
6.38 NatCen investigated and advised that some of the year-on-year variation in 

the initial weighted household counts was due to sampling variation in the 
data used in the weighting. The household weights are dependent on 
estimates of ‘dwelling-to-household’ ratios, which are subject to sampling 
variation. (This differs from the weighted dwelling counts that are controlled to 
‘external’ DCLG estimates of dwellings by tenure and region.) 

 
6.39 ‘Dwelling-to-household’ ratios vary by tenure and by year, Table 6A.1. In 

2015-16, the average ratio increased from 1.0062 to 1.0129, resulting in a 
large increase in the grossed household counts between 2014-15 and 2015-
16. 

Table 6A.1: Dwelling-to-household ratio by tenure, 2013-14 to 2015-16  

all households

2013-14 2014-15

2015-16 
(before 

revision)

owner occupiers 1.0039 1.0013 1.0013
private rented 1.0600 1.0239 1.0670
local authority 1.0092 1.0103 1.0053
housing association 1.0091 1.0033 1.0079
total 1.0139 1.0062 1.0129

 
Source: English Housing Survey, full household sample 

6.40 To reduce the year-on-year variation, the dwelling-to-household ratio was re-
calculated by smoothing across two years of the EHS (2015-16 and 2014-15). 

                                                 
9 https://www.gov.uk/government/collections/household-projections 
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The revised (smoothed) weights were used for producing the published EHS 
findings10.  Smoothing across two years was preferred to smoothing across 
more years because the EHS sample uses a two year cycle whereby England 
is divided into 1,808 primary sampling units (PSUs) and interviewing takes 
places in the same 904 PSUs every other year.  

 
6.41 When smoothed across two survey years, the average dwelling-to-household 

ratio reduced from 1.0129 to 1.0096, Table 6A.2. To assess the stability of the 
new methodology in producing less variable ratios across years, the 2014-15 
ratio was also re-calculated using the same methodology (i.e. smoothing over 
2 years: 2013-14 and 2014-15). As can be seen in the table below, the ratio 
appears quite stable (1.0100 in 2014-15 compared with 1.0096 in 2015-16). 

Table 6A.2: Dwelling-to-household ratios, smoothed over two years, by tenure, 
2014-15 and 2015-16  

all households
2014-15 2015-16

owner occupiers 1.0012 1.0022
private rented 1.0467 1.0425
local authority 1.0087 1.0102
housing association 1.0049 1.0059
total 1.0096 1.0100

 
Source: English Housing Survey, full household sample 

6.42 This new approach to weighting was approved by two external experts on the 
EHS Technical Advisory Group. It is considered to be the most robust and 
practical solution to the year-on-year inconsistencies observed in the 
household estimates. DCLG, NatCen and the EHS Technical Advisory Group, 
have reviewed further options for improving the weighting methodology and 
the EHS will continue to smooth the weights in future waves of the survey. 
DCLG will publish the report of the review shortly. 

  

  

                                                 
10 Both the household and the dwelling weights were revised because the dwelling-to-household ratio 
also has a minor role in the computation of the latter. The impact of the revision of the dwelling 
weights was very small. 



 

  

 


