Confidence intervals surrounding poverty estimates
[bookmark: _GoBack]The poverty estimates presented in the Scottish Households Below Average Income publication series are based on the Family Resources Survey (FRS). This is a sample survey and therefore there is some degree of statistical error, or uncertainty, around the estimates produced. In other words, when it is reported that 17% of individuals are living in relative poverty before housing costs, this should be understood not as an exact figure but as a best estimate.
Two different random samples from one population are unlikely to give exactly the same set of results, which are likely to differ again from the results that would be obtained if the whole population was surveyed. The level of uncertainty around a survey estimate can be calculated and is commonly referred to as sampling error.
We can calculate the level of uncertainty around a survey estimate by exploring how that estimate would change if we were to draw many survey samples for the same time period instead of just one. This allows us to define a range around the estimate (known as a “confidence interval”) and to state how likely it is that the real value that the survey is trying to measure lies within that range. Confidence intervals are typically set up so that we can be 95% sure that the true value lies within the range – in which case this range is referred to as a “95% confidence interval”.
Confidence intervals provide a guide to how robust the estimates are. Tables 1 to 4 below provide confidence limits around the key poverty estimates.
For instance, Table 1 shows that the best estimate for the number of individuals in relative poverty before housing costs in 2015-18 was 17.1%, with a lower confidence limit of 15.4% and an upper confidence limit of 19.1%. This means that we can be 95% confident that the percentage of individuals in relative poverty lies between 15.4 and 19.1%. Similarly, the lower confidence limit for the number of people in relative poverty was 820,000, and the upper confidence limit was 1,010,000. So we can be 95% confident that the true number lies between those two figures.
Note that we normally publish statistics on poverty rounded to the nearest % as showing estimates to one decimal place suggests greater accuracy than can be achieved from this sample survey. However, we have presented the confidence intervals to one decimal place to allow readers to see the range of values possible. When using these statistics, it is still recommended that the estimates should be rounded to the nearest %, 17.1% would be presented as 17%.
The width of the confidence limits surrounding poverty estimates, when compared to the magnitude of change between years, suggests that caution should be exercised when making year on year comparisons.
When calculating the difference in poverty rates between two years, the same methodology can be used to calculate a 95% confidence interval for this change. So if the range of likely values for the year on year change is either entirely greater or less than zero, that is that confidence interval does not contain zero, then the change in the latest year is 95% certain to be greater or less than zero. This is the approach used in the publication of poverty statistics to determine if a change is statistically significant.
Calculating Confidence Intervals
The methodology used to calculate confidence intervals is called bootstrapping. 
In the bootstrap, multiple new samples (resamples) of the dataset are created, with some samples containing multiple copies of one case with no copies of other cases. Exploring how an estimate would change if we were to draw many survey samples for the same time period instead of just one sample allows us to generate confidence intervals around the estimate.
Improvements to the bootstrapping method
The bootstrapping method used was improved for 2015/16. 
Resamples are now created by simulating stratified cluster sampling – the method used to draw the original FRS sample – and creating a unique set of grossing factors[footnoteRef:1] for each resample.  [1:  Grossing factors are weights which are applied to sample data so that they yield estimates for the overall population.] 

In the past multiple samples were created using a simpler technique of creating simple random samples and re-using the original HBAI grossing factors. 
More information on this change can be found using the link below. The new method widens confidence intervals for most estimates making statistically significant results less likely than before. https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/592042/dwp-family-household-income-stats-estimating-uncertainty-statistical-notice.pdf
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Table 1. People in relative poverty before housing costs with 95% Confidence Intervals 
	 
	 
	Percentage
	 
	Number (thousands)

	 
	 
	Lower confidence limit
	Estimate
	Upper confidence limit
	 
	Lower confidence limit
	Estimate
	Upper confidence limit

	All individuals
	2014-17
	14.8
	16.3
	18.2
	
	 780 
	 860 
	 960 

	
	2015-18
	15.4
	17.1
	19.1
	
	820
	900
	1,010

	Children
	2014-17
	15.2
	18.6
	21.8
	
	 150 
	 180 
	 210 

	
	2015-18
	17.5
	20.3
	24.2
	
	170
	200
	240

	Working-age adults
	2014-17
	13.7
	15.6
	17.4
	
	 440 
	 510 
	 570 

	
	2015-18
	14.0
	16.0
	18.1
	
	460
	520
	590

	Pensioners
	2014-17
	14.2
	16.5
	19.3
	
	 150 
	 170 
	 200 

	
	2015-18
	14.9
	17.6
	20.6
	
	150
	180
	210


Source: HBAI dataset, DWP
Table 2. People in relative poverty after housing costs with 95% Confidence Intervals 
	 
	 
	Percentage
	
	Number (thousands)

	 
	 
	Lower confidence limit
	Estimate
	Upper confidence limit
	 
	Lower confidence limit
	Estimate
	Upper confidence limit

	All individuals
	2014-17
	17.4
	19.1
	20.9
	
	 920 
	 1,000 
	 1,100 

	
	2015-18
	17.8
	19.6
	21.5
	
	940
	1,030
	1,140

	Children
	2014-17
	20.0
	23.7
	27.3
	
	 200 
	 230 
	 270 

	
	2015-18
	20.8
	24.4
	28.3
	
	200
	240
	280

	Working-age adults
	2014-17
	17.3
	19.4
	21.5
	
	 560 
	 630 
	 700 

	
	2015-18
	17.7
	19.7
	21.9
	
	580
	640
	720

	Pensioners
	2014-17
	11.3
	13.5
	16.3
	
	 120 
	 140 
	 170 

	
	2015-18
	12.1
	14.5
	17.4
	
	120
	150
	180


Source: HBAI dataset, DWP

Table 3. People in absolute poverty before housing costs with 95% Confidence Intervals
	 
	 
	Percentage
	
	Number (thousands)

	 
	 
	Lower confidence limit
	Estimate
	Upper confidence limit
	 
	Lower confidence limit
	Estimate
	Upper confidence limit

	All individuals
	2014-17
	12.4
	14.3
	16.1
	
	 650 
	 750 
	 850 

	
	2015-18
	12.9
	14.7
	16.7
	
	680
	780
	880

	Children
	2014-17
	12.2
	15.5
	18.6
	
	 120 
	 150 
	 180 

	
	2015-18
	13.7
	16.9
	20.7
	
	140
	170
	200

	Working-age adults
	2014-17
	11.7
	14.0
	16.0
	
	 380 
	 450 
	 520 

	
	2015-18
	12.1
	14.1
	16.3
	
	400
	460
	530

	Pensioners
	2014-17
	11.5
	14.0
	16.2
	
	 120 
	 140 
	 170 

	
	2015-18
	11.5
	14.4
	16.7
	
	120
	150
	170


Source: HBAI dataset, DWP
Table 4. People in absolute poverty after housing costs with 95% Confidence Intervals
	 
	 
	Percentage
	
	Number (thousands)

	 
	 
	Lower confidence limit
	Estimate
	Upper confidence limit
	 
	Lower confidence limit
	Estimate
	Upper confidence limit

	All individuals
	2014-17
	15.4
	17.4
	19.4
	
	 810 
	 910 
	 1,020 

	
	2015-18
	15.9
	17.6
	19.7
	
	840
	930
	1,040

	Children
	2014-17
	18.1
	21.5
	25.2
	
	 180 
	 210 
	 250 

	
	2015-18
	18.8
	22.1
	26.0
	
	180
	220
	260

	Working-age adults
	2014-17
	15.7
	18.0
	20.2
	
	 510 
	 580 
	 660 

	
	2015-18
	15.9
	17.9
	20.2
	
	520
	590
	660

	Pensioners
	2014-17
	9.3
	11.5
	14.2
	
	 100 
	 120 
	 150 

	
	2015-18
	10.0
	12.3
	15.1
	
	100
	130
	160


Source: HBAI dataset, DWP
