
Chapter 8

Hypothesis Testing

Lecture 1

Section: 8.2

We will now work with the other aspect of inferential statistics.  

Previously we used sample data to make estimates, Confidence 

Intervals (CI), of population parameters.  We will now focus on a 

very standard procedure that is commonly used in different 

disciplines.  This procedure is called Hypothesis Testing.

A hypothesis test is a standard procedure for testing a claim 

about  a population parameter.

In statistics, a hypothesis is a claim or statement about the

population.

Hypothesis Testing



Examples of the basic idea of hypothesis testing:

1. I claim that the majority of ELAC students take statistics as their 

last math class.  In a survey of 500 randomly students, it showed 

that 400 of them take statistics as their last math class.

We can conclude that there is sufficient evidence to support my 

claim that the majority of ELAC students take statistics as their 

last math class.

2. A new weight loss program claims that it helps a person lose an 

average of 20lbs in a month, and among 20 people on the 

program, they lost an average of 10lbs in a month.

We conclude that there is not sufficient evidence to support the

claim that the new weight loss program helps people lose an 

average of 20lbs per month.

***It is not this simple. What we will do is go through the required 

steps to perform a formal hypothesis test.

Step 1. Formal Hypothesis Test:  Null and Alternative Hypotheses

A hypothesis test consist of two hypotheses.  

1. Null Hypothesis:  H0

2. Alternative Hypothesis: H1 or Ha

The Null Hypothesis is a mathematical statement that the value of a 

population parameter, such as proportion, mean, or standard 

deviation, is at least, at most or equal to some claimed value.

The Alternative Hypothesis is the statement that the parameter has a 

value that somehow differs from the null hypothesis.

H0: p ≥ 0.2 H0: µ ≤ 100 H0: σ = 2

H1: p < 0.2 Ha: µ > 100 H1: σ ≠ 2 

*Note for reference, for the Null Hypothesis in your book will be the 

equal sign.



Note About Forming Your Own Hypotheses or Claims:

If you are conducting a study and want to use a hypothesis test to 

support your claim, the claim must be worded in such a way that it is 

the Alternative Hypothesis. This tells us that your claim must be 

expressed using only the symbols ≠, > or <. 

You cannot use a hypothesis test to support a claim that some 

parameter is equal to a specified value.  Recall example #1.

I claim that the majority of ELAC students take statistics as their last 

math class.  

What are the Null and Alternative hypotheses?

H0: p ≤ 0.5

H1: p > 0.5 (Claim)

We use p = 0.5 because a majority implies greater than 50%.

Step 2. Formal Hypothesis Test: Test Statistic and Critical Region

When we test a hypothesis, we will either have a Two-Tailed, Left-

Tailed or Right-Tailed test.  The positioning of the tails is determined 

by the Alternative Hypothesis H1. 

If H1 has >, then it is a right tailed test.

If H1 has <, then it is a left tailed test.

If H1 has ≠, then it is a two-tailed test.

When we constructed Confidence Intervals, we used a confidence level, 

1 – α. In testing a hypothesis, we will use the level of significance, α

which pertains to the critical region or rejection region; “the tails”.

α is the probability that the test statistic will fall in the critical region 

when the null hypothesis is actually true. 

We will also need critical values to test a hypothesis.



–z
α/2 µ z

α/2

Critical Values

α/2 α/2
1 – α

α/2 + α/2 = α

Critical Region

Two-Tailed Test

µ z
α

Critical Value

α
1 – α

Critical Region

Right-Tailed Test



Left-Tailed Test

–z
α µ

Critical Value

α
1 – α

Critical Region

The critical region is the set of all values of the test statistic that 

cause us to reject the null hypothesis. The test statistic is a value 

computed from the sample data.  It is used in making the decision 

about the rejection of the null hypothesis.  In this chapter, we will use 

the following test statistics.

Proportion Standard Deviation

Mean

σ is known σ is unknown



Back to our example, I claim that the majority of ELAC students 

take statistics as their last math class.  In a survey of 500 

randomly students, it showed that 400 of them take statistics as

their last math class.  

Furthermore n=500, x=400 and, recall that from the hypothesis, the 

value of p = 0.5. So the test statistic is…
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H0: p ≤ 0.5

H1: p > 0.5 (Claim)
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Now that we have our hypothesis, critical value/region and test 

statistic, all we need is our conclusion.

Step 3. Formal Hypothesis Test: Decisions and Conclusions.

There are two common methods to make decisions and come up 

with conclusions. We will first use the traditional method.

1. If the test statistic falls in the critical region,

Reject H0

2. If the test statistic does not fall in the critical region, 

Fail to Reject H0

*Note: We are only making decisions on H0,. The null hypothesis 

What is our conclusion?



In our example, H0: p ≤ 0.5

H1: p > 0.5 (Claim)

Right-tailed test

Let us assume that α=0.05

z
α
=1.645

α=0.05

1 – α = 0.95

Test Stat: z = 13.42

Notice that the Test Stat falls in the Critical Region 

equivalent to Test Stat > Critical Value

We therefore Reject H0 and conclude that “The sample data supports the claim 

that the majority of ELAC students take statistics as their last math class.”

Step 1

Step 2

Step 3

The second method is the P-value Method.

1. If P-value ≤ α, Reject H0

2. If P-value > α, Fail to reject H0

The way you compute the P-value when a z-Test Statistic is used is 

as follows…

• If the test statistic is located on the right side of the mean

P-value = (1 – Area of test statistic from table) × (# of tails)

• If the test statistic is located on the left side of the mean

P-value = (Area of test statistic from table) × (# of tails)

In our example, the test stat is z = 13.42 so the 

P-value = (1 – 0.9999)×(1) = 0.0001 ≤ α = 0.05

Thus we Reject H0. and our conclusion remains the same.

When a z-Test Statistic is not used, use statistical software to 

compute the P-value.



MINITAB Output:

•Test of p = 0.5 vs p not = 0.5

Sample      X          N  Sample p         90.0% CI     P-Value

1         400      500  0.800000  (0.770576, 0.829424)      0.000

Our Example
•Test of p = 0.5 vs p > 0.5

Sample      X         N  Sample p        95.0% Lower Bound       Z-Value    P-Value

1         400    500  0.800000        0.770576                        13.42         0.000

The MINITAB output reflects our results.  If you notice in the output with the 

confidence interval, the population proportion p=0.5 is not in the interval.  This is 

another method to hypothesis testing. Also notice that the confidence level is 90% 

and not 95%.  The reason for this is because of the one tailed test.  When we 

conduct a one tail test with level of significance α, the associated confidence level 

is 1–2α.

Please be cautious when using a confidence interval when hypothesis testing 

because conclusions may differ.


