
7.3 Intervals Based on a Normal Population Distribution

We know how to estimate µ when n is large. But what should we do when n is small?

Assumptions:

(1) The population of interest has to be normal.

(2) Population mean, µ, is unknown.

(3) Population SD, �, is unknown.

Theorem 7.1. When X is the mean of a random sample of size n from a
distribution with mean µ, then the random variable

has a probability distribution called

Properties of t distribution:

Let t⌫ denote the t distribution with ⌫ df.

1. Each t⌫ curve is .

2. Each t⌫ curve is more spread out than the .

3. As ⌫ , the spread of the corresponding t⌫ curve .

4. As ⌫ ! 1, the sequence of t⌫ curves approaches .
Usually when n > 30, then we can use the z curve.
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Notation:
Let t↵,⌫ = the number on the x�axix for which the area under the t⌫ curve to the

of t↵,⌫ is ↵. t↵,⌫ is called a .

Example 85. (HW question 8) Given the sample size n = 15 and the confidence level is
90%. Assume � is unknown. Find the t↵/2 critical value for the confidence interval x±t↵/2

sp
n .

Solution.

Let x and s be the sample mean and sample standard deviation computed from the
results of a random sample from a population with mean µ. Then a 100(1�
↵)% confidence interval for µ is

Example 86. (HW question 9) A random sample of 10 brands of vanilla yogurt was selected
and the calorie count per serving was recorded, resulting in the following data:

130, 160, 150, 120, 120, 110, 170, 160, 110, 90

Calculate a 90% confidence interval to estimate the true mean calorie count.

Solution.
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Summary:
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