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Confidence Intervals for the 
Population Variance

Population 

Variance

 Goal: Form a confidence interval

for the population variance,  σ2

 The confidence interval is based  on 
the sample variance,  s2

 Assumed:  the population is 
normally distributed
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Confidence Intervals for the 
Population Variance

Population 

Variance

The random variable 
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follows a chi-square distribution 

with (n – 1) degrees of freedom 
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The chi-square value             denotes the number for which
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Confidence Intervals for the 
Population Variance

Population 

Variance
The (1 - )% confidence interval 

for the population variance is
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Example

You are testing the speed of a computer processor. 

You collect the following data (in Mhz):

CPUx

Sample size            17

Sample mean    3004

Sample std dev 74

Assume the population is normal.  

Determine the 95% confidence interval for σx
2
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Finding the Chi-square Values

 n = 17 so the chi-square distribution has (n – 1) = 16 

degrees of freedom 

  = 0.05, so use the the chi-square values with area 

0.025 in each tail:

probability 

α/2 = .025
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= 28.85
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16 = 6.91

probability 

α/2 = .025
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Calculating the Confidence Limits

 The 95% confidence interval is

Converting to standard deviation, we are 95% 

confident that the population standard deviation of 

CPU speed is between 55.1 and 112.6 Mhz
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Sample PHStat Output
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Sample PHStat Output

Input

Output

(continued)


