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Step 3: Compute the estimation formula to find the confidence limits for a 90% 
confidence interval. Because we are estimating the mean in a single population with a 
known variance, we use the M ± z(σM) estimation formula.

To compute the formula, multiply z by the standard error:

z(σM) = 1.645 (1.50) = 2.47.

Add 2.47 to the sample mean to find the upper confidence limit:

M + z(σM) = 103 + 2.47 = 105.47.

Subtract 2.47 from the sample mean to find the lower confidence limit:

M − z(σM) = 103 − 2.47 = 100.53.

As shown in Figure 11.5, the 90% confidence interval in this population is between 
100.53 and 105.47. We can estimate within a 90% level of confidence that the mean 
IQ score in this population of graduate students is between 100.53 and 105.47. We are 
90% confident that the population mean falls within this range of IQ scores because 90% 
of all sample means we could have selected from this population fall within the range of 
sample means we specified.

Level of Confidence Level of Significance (a level, two-tailed)

99% .01

95% .05

90% .10

80% .20

TABLE 11.4
 � Levels of Significance Using Hypothesis Testing and the 

Corresponding Levels of Confidence Using Estimation

The upper confidence limit  is 
the largest possible value of 
a population parameter in 
a confidence interval with a 
specified level of confidence.

The lower confidence limit  is 
the smallest possible value 
of a population parameter in 
a confidence interval with a 
specified level of confidence.

The point estimate is M = 103.

At a 90% CI, the true population mean IQ score falls
between 10.53 and 105.47 in this population of
graduate students.
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FIGURE 11.5 � In Example 11.1, the 90% Confidence Interval Is 100.53 
to 105.47


