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Confidence Intervals for the Sample Mean

Let’s begin with the case where you know the population standard deviation and want to estimate a con-

fidence interval for the sample mean. I will continue to work with the salesperson example. An advantage 

of this is also that we are clearly in a situation where we know the population standard deviation. So let 

me just recap the information of relevance you already know:

•• The population standard deviation is 10.76 years.
•• We take a sample of 25 and then calculate a stan-

dard error of 2.152 (remember, no need to use the 
finite population correction factor for this case).

•• The sampling distribution is normal (we 
either consider the population to be normally 

distributed, or rely on the CLT and a ‘large-
ish’ sample to assume the sampling distribu-
tion is approximately normal).

•• Because we have a simple random sample of the 
population, we know that the expected value of 
the sample mean is the population mean.

So, summing this up, all possible values of the sample mean are normally distributed about the population 

mean. Following on from this, you could use the table of areas below the standard normal distribution to 

find that 95% of the possible values of any normally distributed random variables are within +1.96 and 

−1.96 standard deviations of the mean. Using this information we can work out how wide the interval 

has to be to include 95% of all the sample means. How can we do this? It requires a little manipulation 

of something you already know: the formula to compute z-scores from intervals in the previous couple 

of sections. In this case we have the z-score we want (±1.96) but we need to find the interval. A simple 

manipulation of the formula will show you that the interval:

= ± × = ± × = ±1 96 1 96 2 152 4 218. . . .σ x

So, this shows that 95% of all of the sample means from samples of 25 will fall between ±4.218 of the 

sample mean. Figure 7.5 expresses this, and also shows a number of other points which will be addressed 

subsequently.
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