
Prob/Stats Unit 11 – Hypothesis Tests 

Day 1: Sample Hypothesis Tests and Possible Errors in Testing 

Hypothesis – A statement that something is true. 

Statistical Hypothesis Test – a process by which a decision is made between two opposing 

hypotheses. The two opposing hypotheses are a negation of each other. (That way one is always 

true and the other is always false.) It uses sample statistics to test a claim about the value of a 

population parameter. 

Two Types of Statistical Hypotheses: 

1. Null Hypothesis (Ho) – a statement of equality (no change) – there is no difference 

between the two parameters. This is where the equals goes every time. 

2. Alternative Hypothesis (Ha) – a specific difference – this will be an inequality. 

Helpful Hints: 

 Always place the “equals” in the Ho. 

 Shading is based on the Ha. 

o “not equal to” – two tailed test (both ends) 

o “greater than” – one tailed test (right tail) 

o “less than” – one tailed test (left tail) 

 Always state the claim 

Examples for setting up the Ho and Ha: 

1) A medical researcher is interested in finding out whether a new medicine will have 

undesirable side effects. He is particularly interested in the pulse rate of patients who take 

the medication. The mean pulse rate is 82 beats per minute. State the hypothesis and shade. 

 

 

 



2) A chemist invents an additive to increase the life of a car battery. Test the claim that the 

mean lifetime of the car battery is 36 months or less and state the hypothesis. 

 

 

 

3) Test the claim that the mean grade on a test is less than 87. 

 

 

 

4) Test the claim that the variance of heights is at most five inches. 

 

 

 

“Reject” or “Fail to Reject” the Ho – when we test a claim, we make the assumption that the Ho 

is true. Therefore, at the end of the test we must state either: 

 Reject Ho 

 Fail to Reject Ho (we can never fully accept the Ho, only fail to reject it) 

 

  



Possible Errors in Testing: 

Errors – when we test a claim, there is the possibility of making a wrong decision. There are two 

types of errors that can possibly be made in our final conclusions. Note – there is only the 

possibility of making an error. The test can also be free of errors. You just need to be aware of 

the possible errors that can be made and how it affects your conclusion. 

Two Types of Errors: 

 Type I Error – reject the Ho when it is actually true; you should not have rejected it. 

 Type II Error – you should have rejected the Ho, but you didn’t. 

For the following examples, discuss the two types of errors that could occur. 

1) A company guarantees its product will last for two years. 

 

 

 

2) A hospital spokesperson states that 2% of emergency room visits are for alcohol related 

problems. 

 

 

 

3) A battery manufacturer guarantees that the standard deviation of the life of its batteries is 

less than five months. 

 

 

 



Day 2 – Hypothesis Tests Large Sample Mean (Z-Test)  

Z-Test: 

Level of Significance (𝛼 – Alpha) – The maximum allowable probability of making a Type I Error. 

For Example – if alpha = 0.10, there is a 10% chance of committing a Type I Error. 

Formula for finding the Test Statistic or Test Value (TV): 

𝑧 =
�̅�−𝜇�̅�

𝜎

√𝑛

  

�̅� = ________________________________ 

𝜇�̅� = ________________________________ 

𝜎 = ________________________________ 

n = ________________________________ 

Five Steps in Hypothesis Testing: 

1. State the Ho, Ha, and claim 

2. Find the critical value(s) – CV (make sure you draw the distribution) 

3. Compute the test value – TV 

4. Reject or Fail to Reject the Ho 

a. Reject Ho – TV in critical region 

b. Fail to Reject the Ho – TV is NOT in critical region 

5. Summarize the results 

Example – A researcher reports that the average salary of assistant professors is more than 

$42,000. A sample of 30 assistant professors has a mean salary of $43, 260. At 𝛼 = 0.05, test 

the claim that the assistant professors earn more than $42,000 per year. The standard 

deviation of the population is $5,320. 

 



 

Example - A national magazine claims that the average college student watches less TV than the 

general public. The national average is 29.4 hours per week, with a standard deviation of 2 

hours. A sample of 30 college students has a mean of 27 hours. Is there enough evidence to 

support the claim at 𝛼 = 0.01? 

 

 

 

 

 

Example: A foundation reports the average cost of rehab for stroke victims is $24,672. A 

researcher selected 35 stroke victims and found the average cost is $25,226. The standard 

deviation of the population is $3,251. At 𝛼 = 0.01, can it be concluded that the average cost at a 

large hospital is different from $24,672?  

  



Day 3: Hypothesis Tests Small Sample Mean (T Test): 

n < 30 

Critical Value(s) is/are based on degrees of freedom (df = n – 1). These values are found using 

the t-distribution chart. 

Test Value Formula (TV): 𝑡 =
�̅�−𝜇
𝑠

√𝑛

 

For the following examples, find the test value (TV). 

1) Find the critical value for a sample size of 17 at 𝛼 = 0.05, right tailed. 

 

 

 

2) Find the critical value for a sample size of 23 at 𝛼 = 0.01, left tailed. 

 

 

 

3) Find the critical values for n = 19, and 𝛼 = 0.10, two-tailed. 

 

 

 

 

 

 



For the following examples, perform a t-test. 

1) A machine is designed to fill jars with 16oz. of coffee. A consumer suspects that the machine 

is not filling the jars completely. A sample of 8 jars has a mean of 15.6oz. and a standard 

deviation of 0.3oz. Is there enough evidence to support the claim at 𝛼 = 0.10? 

 

 

 

 

2) A job placement director claims that the average starting salary for nurses is $24,000. A 

sample of 10 nurses has a mean of $23,450 and a standard deviation of $400. Is there enough 

evidence to reject the director’s claim at 𝛼 = 0.05? 

 

 

 

 

3) A doctor claims that a jogger’s maximum value of oxygen intake is greater than the average 

of all adults. A sample of 15 joggers has a mean of 43.6ml per kg and a standard deviation of 6. 

If the average of all adults is 36.7ml per kg, is there enough evidence to support the claim at 

𝛼 = 0.01? 

 

 

 

 



Day 4 – Hypothesis Tests: Proportions 

Test Value (statistic): 𝑧 =
�̂�−𝑝

√
𝑝𝑞

𝑛

 

Example – A medical researcher claims that less than 20% of adults in the U.S. are allergic to a 

medication. In a random sample of 100 adults, 15% say they have such an allergy. Test the 

researcher’s claim at 𝛼 = 0.01. 

 

 

 

 

Example – A researcher claims that less than 30% of adults in the U.S. are allergic to grass. In 

a random sample of 86 adults, 20% say they have such an allergy. At 𝛼 = 0.05, test the claim. 

 

 

 

 

Example – A researcher estimates that the dropout rate for seniors at high schools in Ohio is 

15%. Last year, 38 seniors from a random sample of 200 Ohio seniors withdrew. At 𝛼 = 0.05, 

test the educator’s claim. 


