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Introduction

	Background
	The Survey of Working-Age People in 2000 was conducted for the Ministry of Social Policy to measure the standard of living of working-aged people generally and of subgroups of this population, and enable comparison of living standards with older people (surveyed separately).
When the results from this survey were compared with those from a similar survey conducted in 2004, unexpected changes were noticed. Comparisons with external figures identified some areas where the 2000 survey appeared to give unsatisfactory estimates, particularly for numbers of renters and home owners. 

	
	The proportion of renters in the population was estimated as 15.2% using the original weights. However, the proportion of renters in unweighted sample was 31.2%, while a similar survey conducted in 2004 gave figures of 35% (weighted) and 32% (unweighted). The weighted figure for the 2000 survey was clearly anomalous.

Because renters generally tend to be less well-off than other people, this had a flow-on effect on measures of living standards.
Further work showed that this problem could be addressed by modifying the weighting procedures used for the 2000 survey to produce new weights.


	Scope of this report
	Survey data typically needs to be weighted to provide accurate results. The weights can compensate for disproportionate sampling, and adjust for skews in demographic characteristics due to differential non-response. However, weighting relies on a range of assumptions and can cause problems if these assumptions do not hold.

This report explores why the original weighting procedures used in the 2000 Survey of Working-Age People gave unsatisfactory estimates, and discusses the implications for the new weighting procedures.


Weighting procedures
	Original weighting procedures
	An outline of the original weighting processes follows. For more detail, see the Technical Report on the 2000 survey (dated April 2002).
The weighting process used to calculate the sets of person and CEU weights was integrated incomplete post-stratification (also known as raking ratio estimation) with weight constraints. This involved an iterative process of calculating person weights, then calculating CEU weights, then person weights, and so on until the weights converge to a final solution.

To adjust for the selection of one person per selected household, each respondent was initially weighted by the number of people eligible for the survey in the household. These weights were truncated to have a maximum value of 5.
Sample imbalances relative to working-age population figures were adjusted for on eight control variables. Six of these were based on four demographic characteristics: age, gender, ethnicity (Māori/non-Māori) and location. These were interlaced as follows:

1. Age x gender (Age in 5 year brackets, except 18–24 year olds were grouped together) 

2. Age x ethnicity (Māori/Non-Māori)  

3. Gender x ethnicity (Māori/Non-Māori)
4. Location x gender (5 location codes were used) 
5. Location x ethnicity (Māori/Non-Māori)
6. Age x location 
The remaining two control variables were home ownership and receiving income from salary or wages. These controls were used due to the sample imbalances observed in the following table.



Survey Proportions versus Census – Working-Age People

	
	Census
	Survey
	Difference

	Income source
	
	
	

	Salary or Wages
	63.31%
	71.68%
	8.4%

	
	
	
	

	Home ownership
	
	
	

	Own Home
	72.04%
	62.90%
	9.1%




Continued on next page 

Weighting procedures, continued
After adjusting for the working-age people benchmarks discussed above, substantial skews regarding the make-up of the CEU were observed.

Comparison of Survey Distributions against Census – CEUs

	CEUs in household
	Make-up 
of CEU
	Census
	Survey
	Difference

	Single CEU
	Single person
	9.92%
	9.83%
	0.09%

	
	Couple without children 
	14.67%
	19.76%
	5.09%

	
	Couple with children 
	15.88%
	25.85%
	9.97%

	
	One parent with children
	4.48%
	5.55%
	1.07%

	Multiple CEUs
	Single person
	38.85%
	23.65%
	15.20%

	
	Couple without children 
	6.86%
	6.10%
	0.76%

	
	Couple with children 
	5.20%
	5.44%
	0.24%

	
	One parent with children
	4.15%
	3.82%
	0.33%


These CEU benchmarks were incorporated in the weighting process to adjust for these skews, using an integrated incomplete post-stratification algorithm to iteratively adjust for both the person and CEU benchmarks.

All these adjustments rely on the assumption that the survey and Census responses are comparable. This means there should be no conceptual differences in the information requested that would change the proportions substantially. The questions used should also be practically identical.

This method was first applied without weight constraints. However this resulted in some respondents receiving quite large weights, in spite of the truncation of the initial probability weights to be at most 5.  This was due to large post-stratification adjustment factors being applied to some people. A constrained integrated incomplete post-stratification algorithm was therefore used to improve the reliability of the survey results.

Continued on next page 

Weighting procedures, continued

	Calculation of new weights
	Two new sets of weights were calculated to remove the inaccuracies noted earlier. Each was derived in an identical manner to the original weights, except certain control variables were no longer included. For the first set of new weights, the control for home ownership was omitted. Both the home ownership and salary/wage income control variables were omitted for the second set of weights.

	
	Recall that the proportion of people living in rented accommodation estimated using the original weights was only 15.2%. The first set of new weights gave an estimated proportion of 33.5%, close to both the unweighted proportion and the weighted estimate of 35% from the 2004 survey.

The second set of new weights was calculated omitting both the home ownership and income source control variables. The resulting weights estimated that 33.3% of people lived in rental accommodation, not greatly different from the first set of new weights.


Comparison of weights

	Comparison of weights
	The following scatterplot matrix compares the (logarithms of the) three different sets of CEU weights (projecting to population). This shows that the differences between the two new sets of weights are minor compared to their differences from the original weights.

Comparison of CEU weights from different methods
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Discrepancies and possible causes

	Discrepancy for income source
	The second set of weights produce an estimated proportion of people receiving income from salary or wages of 73%, compared to 63% in the Census. (The first set of new weights was calculated using this variable as a control, so naturally these weights give an estimate in line with the Census figure.)


	
	

	Possible reasons
	Weighting benchmarks for the working-age population control variables were based on information from the 2001 Census, adjusted to reflect resident population estimates for March 2000. Although there was no item non-response reported for income source in the 2001 Census, 5.3% of working-age people did not answer this question in the 1996 survey, and there were no obvious changes to the Census question that would lead to less item non-response. If there was a similar amount of (unreported) item non-response in the 2001 Census, this may account for some of the 10% gap noted above. Only 0.3% of respondents did not give a useful response to the corresponding question in the 2000 Survey of Working-Age People.

	
	Another possible reason for the gap is the differences between the questionnaires. In the 2000 Survey of Working-Age People, respondents were asked about receiving income from wages or salaries in a separate question, before questions about self-employment income and income from other sources. In contrast, the Census question presents all these possible sources together under a single question. This may have affected the responses given.

	
	For both of these reasons, the validity of controlling for salary/wage income is questionable.


Continued on next page 

	
	


Discrepancies and possible causes, continued
	Discrepancy for home ownership
	Both new sets of weights produce an estimated proportion of people living in a house that they or their partner own of approximately 50%, compared to a figure of 72% from the Census. Including houses owned by parents, other family members or a family trust increases the estimated proportion to 66%. This is still less than the Census figure, which refers to the proportion of people living in houses owned by usual residents of that dwelling.


	
	

	Possible reasons
	The stricter definition of house ownership (that the house was owned by the respondent or their partner) was used in the original weighting process. This seems likely to include many fewer people than the Census definition. There may be a small number of houses owned by a partner who does not usually reside there, who would not be included in the Census definition, but these are likely to be heavily outweighed by other house-owning residents (eg parents). Using this definition for weighting purposes will therefore probably have given people who fit this definition too much weight, while placing too little weight on the rest of the sample. This effect seems strong enough to account for the difference in estimated proportions of renters between the different weighting methods.
The looser definition of house ownership (including houses owned by relatives) is also not identical to the Census definition. Some house-owning relatives may not usually reside there. In the other direction, boarders or flatmates might live with the owner but not be related to them. Using this definition for weighting purposes would therefore also not satisfy the necessary assumptions.

Since information was not collected in the survey about whether the house owner usually resided there, and since the Census does not collect information about the relationship of non-resident owners to residents, it is not possible to align the definitions of home ownership in the two datasets. Using it as a control variable is not appropriate.
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