








Calculating Confidence Intervals for Continuous Variables

Continuous variables include Atlas variables such as patient days or expenditures. Using

the same notation as above, the variance for continuous variables is written

var(ISRi) =
m2

E2
i

var(Oi).

However, we write the pooled variance (across all regions) var(Oi) as

var(Oi) = ni

regions∑
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where ni is the number of people in the region i, s2
i is the within region variance and

where the second term is often written as s2
P , simplifying the the representation of the

pooled (weighted average) variance across regions.

Then, the standard error is written

se(ISRi) =
msP

Ei

√
ni,

and the normal distribution-based 95% confidence interval is then(
ÎSRi −

1.96msP
√

ni

Ei

, ÎSRi +
1.96msP

√
ni

Ei

)
.

Example

Expenditures for Region 1 have variance 6,000 and sample size 1,000. Meanwhile,

expenditures for Region 2 have variance 3,000 and sample size 2,000. The pooled estimate

of the variance is then written s2
P = 1,000×6,000

3,000
+ 2,000×3,000

3,000
= 4, 000.

Now, if we assume the population crude mean expenditures (m) are 10,000, while

the observed expenditures in Region 1 (O1) are 8,000 and the expected expenditures

for Region 1 (E1) are 10,000, the adjusted expenditures for Region 1 are 10,000×8,000
10,000

=

8, 000. The variance of expenditures for Region 1 is then calculated as 4,000m2
√

1,000
E2 =

126, 491. Alternatively, the standard error is 356 and the 95% confidence interval is then

(7302, 8698).
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