Note and Recommendation to Common Measures Project on Sample Size

SAMPLE SIZE NEEDED TO “BENCHMARK” A STATE’S PERFORMANCE

As you may remember from the statistical training, it is possible to draw inference about the performance of an entire population of facilities on the basis of the performance of a sample of facilities if:

· The facilities whose performance is measured are chosen randomly

· The sample size is large enough (performance was measured at a enough facilities) to be reasonably assured the facilities picked are representative of the entire population

The actual number of facilities you need to “sample” depends on four factors’

1. Universe Size: The required sample size INCREASES with the size of the universe of facilities being measured  

2. Confidence Level: The required sample size INCREASES with the “acceptable” level of certainty that the population you picked IS reflective of the population as a whole, i.e. the “Confidence Level”.   Example confidence levels include:

· a one in twenty chance that the population you picked is not representative of the whole (95% confidence level)? 

· a one in ten chance that the population you picked is not representative (90% confidence level)?

· other?

3. Confidence Interval: The required sample size DECREASES with the “acceptable” difference between the “observed” and the “actual” performance, i.e. the “Confidence Interval”: or the range within which the true performance falls . Example confidence intervals include:

· Plus or minus 20 percentage points:  If the measure value is 70% the true performance is anywhere between 50% and 90%?

· Plus or minus 10 percentage points:  If the measured value is 70% compliance the true performance level is anywhere between 60% and 80% 

· Plus or minus 5 percentage points: If the measured value is 70% the true performance level is anywhere between 65% and 75%

·  Other?

· Actual performance: The required sample size DECREASES the closer the actual performance is to either end of the scale.  For example:

· a 50% compliance rate requires the highest sample size

· 70% or 30% compliance rates require a lower sample size

· 1% or 99% compliance rates require the lowest sample size

Chart 1 below shows the sample sizes required to benchmark each state’s performance using various confidence levels, confidence intervals and assumptions about compliance rates.  The highlighted columns show the level of certainty  (confidence level) and precision (confidence interval) we can “get” for a “realistic” number of inspections per state (between 34 – 67):

· The lowest range of inspections per state (column 1) -- a minimum of 34 for New Hampshire, the state with the smallest universe and a maximum of 41 inspections for New York, the state with the largest) assumes the compliance rate is 50% and results in a 90% confidence level in our observed compliance rates with a confidence interval for the measured value of plus or minus 10%. 

· Increasing to 45 – 50 inspections in New Hampshire and to 59 – 67 inspections in New York results in a confidence level of 90% and a confidence interval of + /- 5%, if the observed compliance rate is 90% (column 4) or, if the compliance rate is 50% we can get a 95% confidence level and a confidence interval of + / – 10% (column 5).

· Notice that all states would need sample sizes of around 100 or more to obtain a confidence interval of + / – 5% AND a 95% confidence level,

· Getting confidence interval of + / – 5% requires all states to do a minimum of about 100 inspections unless the compliance rate is very high and the confidence level is 90%.  Even if the confidence level dropped to 85 % (not shown) states would have to complete between 69 (NH) – 106 (NY) inspections assuming a 50% compliance rate.

	CHART 1:  Sample size (# of facilities) needed to benchmark an individual state's performance

	 
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6
	Column 7

	Confidence Level: % certainty that the result reflects the true population and is not due to chance)
	90%
	90%
	90%
	90%
	95%
	95%
	95%

	Confidence Interval: the true percentage of facilities in compliance falls somewhere within  + or - the listed percentage points of the observed percent compliance 
	+ / - 10%
	+ / - 5%
	+ / - 5%
	+ / - 5%
	+ / - 10%
	+ / - 5%
	+ / - 5%

	estimated compliance rate of the universe
	50%
	50%
	80%
	90%
	50%
	50%
	80%

	State
	Universe Size
	 
	 
	 
	 
	 
	 
	 

	NH
	190
	34
	88
	68
	45
	50
	112
	91

	VT
	500
	38
	124
	87
	53
	60
	176
	129

	CO
	800
	39
	136
	93
	55
	62
	202
	142

	RI & CO
	1000
	39
	141
	95
	56
	63
	213
	148

	CT
	1640
	40
	149
	99
	57
	65
	232
	157

	RI
	2000
	40
	152
	100
	57
	65
	238
	159

	MA
	2704
	41
	160
	101
	58
	67
	246
	163

	NY
	10500
	41
	162
	104
	59
	67
	264
	170


SAMPLE SIZES NEEDED TO COMPARE PERFORMANCE BETWEEN STATES

The issues affecting sample size are different for comparing performance levels between states:

· The confidence level (same as above – the likelihood that the observed difference actually exists) 

· The observed compliance rates of the two states (same as above)

· The power – this is a new concept, it is the likelihood that the results do not miss a statistically significant difference that is in fact there.  

· The magnitude of the difference that can be detected (that is that can be said is  NOT due to chance )

Chart 2 below shows the sample sizes needed for various assumptions about confidence level, compliance rates, power and the magnitude of the differences we want to detect.  The cells with between 34 – 65 (a realistic number)  inspections are highlighted.  Note that unless states inspect more than 80 facilities each,  the highest difference that we can realistically hope to detect is 15% , and that is only if both states have relatively high compliance rates.
Note also that to be able to detect a difference between two states, both states need at least as many inspections as are shown on the chart, and if compliance rates are in the 50% range we will need 56 inspections to detect a 20% point difference.

	CHART 2:  Sample size needed to detect whether a given-sized difference in performance level between two states is statistically significant

	 
 
	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6
	Column 7
	Column 8

	Confidence Level: % certainty that a difference of the size listed below is not due to chance
	90%
	90%
	90%
	90%
	95%
	95%
	95%
	95%

	Power: % certainty that a smaller difference than the given difference IS due to chance (in other words that you are not missing a true difference)
	80%
	80%
	90%
	90%
	80%
	80%
	90%
	90%

	estimated compliance rate of the universe
	State A
	50%
	90%
	50%
	90%
	90%
	70%
	50%
	70%

	
	State B
	50%
	70%
	50%
	70%
	70%
	70%
	50%
	70%

	# of facilities needed to determine that a finding that State A's performance is 20 percentage points higher than State B's performance is not due to chance
	56
	34
	82
	49
	46
	65
	107
	95

	# of facilities needed to determine that a finding that State A's performance is 15 percentage points higher than State B's performance is not due to chance
	100
	60
	146
	88
	82
	115
	190
	137

	# of facilities  needed to determine that a finding that State A's performance is 10 percentage points higher than State B's performance is not due to chance
	225
	135
	328
	197
	185
	260
	428
	309


RECOMMENDATION
The minimum sample size for each state (34 – 41, depending on the state’s universe size.) is listed in Chart 1, Column 1.    Inspecting this number will allow us to meet the minimum grant requirements of benchmarking the performance of each state with a minimum level of precision  + or – 10% and a reasonable level of  confidence (90%)  that our results are representative of the population as a whole.

Ideally, however each state should inspect at least 56 facilities.  Inspecting this number will provide  more precision and/or greater confidence in the results, as well as allowing us to say that a 20% difference between two states is statistically significant and as such is not due to chance and may be due to differences in state programs 
