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6.1 Large-Sample Tests for a Population Mean

In the previous two sections, we developed inferential statistical methods,
i.e., confidence intervals, for answering the question “what is the value of the
parameter µ?” In the following sections we will discuss inferential methods,
known as hypothesis testing, for answering the question “Is the value of the
parameter µ is such and such?”.
What is hypothesis testing? A hypothesis testing is a statistical proce-
dure in which a choice is made about two competing hypotheses based on
information from a random sample. The two hypotheses are:
• The null hypothesis, denoted by H0, is the statement about the popula-
tion parameter that is assumed to be true unless there is convincing evidence
to the contrary.
• The alternate hypothesis, denoted by Ha or H1, is a statement about
the population parameter that is contradictory to the null hypothesis, and is
accepted as true only if there is convincing evidence in favor of it.
A hypothesis test produces a number between 0 and 1, called the P-value,
that measures the plausibility of H0. The smaller the P−value, the stronger
the evidence against H0.
In this section, we use large samples to hypothesis testing of the population
mean. Since samples are large, by the Central Limit Theorem, X is approxi-
mately normal with mean µX = µ and σX = σ√

n
. We consider null hypotheses

of the form H0 : µ ≤ µ0, H0 : µ ≥ µ0, or H0 : µ = µ0. We compute the
z−score

z =
X − µ0

σ√
n

or if σ is unknown, use

z =
X − µ0

s√
n

.

The P−value is the area under the standard normal curve to the right of z
if Ha : µ > µ0, to the left of z if Ha : µ < µ0, and is the sum of the areas in
the tails cut off by z and −z if Ha : µ 6= µ0.

Example 6.1.1
A publisher of college textbooks claims that the average price of all hard-
bound college textbooks is $127.50. A student group believes that the actual
mean is higher and wishes to test their belief. State the relevant null and
alternative hypotheses.

Solution.
The default option is to accept the publisher’s claim unless there is compelling

1



evidence to the contrary. Thus, the null hypothesis is H0 : µ = 127.50.
Since the student group thinks that the average textbook price is greater
than the publisher’s figure, the alternative hypothesis in this situation is
Ha : µ > 127.50

Example 6.1.2
When it is operating properly, a chemical plant has a mean daily production
of at least 740 tons. The output is measured on a simple random sample of
60 days. The sample had a mean of 715 tons/day and a standard deviation
of 24 tons/day. Let µ represent the mean daily output of the plant. An
engineer tests H0 : µ = 740 versus Ha : µ ≥ 740.
(a) Find the P− value.
(b) Do you believe it is plausible that the plant is operating properly, or
are you convinced that the plant is not operating properly? Explain your
reasoning.

Solution.
(a) The z−score is

z =
X − µ0

s√
n

=
715− 740

24√
60

≈ −8.07.

Thus, P−value ≈ 0.
(b) Since the P−value is almost 0, we are convinced that the mean daily
output is less than 740 which means that the plant is not operating properly
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