
10.1 Hypothesis Testing 
 
Today we’re starting the other main topic that will take us all the way to the end of the 

book:  Hypothesis Testing! 

 

In hypothesis testing, you propose a statement about a population parameter (usually it’s 

  or p), then collect data to test if it’s true or not. 

 

Today: The null hypothesis and alternate hypothesis. 

Example 1:  You work for an election campaign, and the polls from the previous 

election had your candidate at 55% support. If it drops below 55% you will need to run 

more ads, so you decide to do a hypothesis test to find out if support is less than 55%. 

 

Every hypothesis test starts with two statements like this:  

 

 H0: p = 0.55    (the null hypothesis)     

 Ha: p < 0.55    (the alternate hypothesis)       

 

and a definition like this: 

      where p = the true population proportion of people who will support your candidate 

 

The null hypothesis, denoted H0, is always an equal equation.  It’s what we’re 

going to assume is true to work out our problem, but we’re actually trying to reject it. 

The alternate hypothesis, denoted Ha, is what the researcher is actually trying 

to prove.  It can be ≠, < or >. 

 

Here’s how every hypothesis test works: 

1)  You assume the null hypothesis is true. 

2)  You do calculations to see if there is enough evidence to reject the null hypothesis  

3)  After you do the work, your two choices are: (a) Reject H0 or (b) Fail to reject H0. 

 

If you do the math and find compelling evidence that H0 is false, then you “Reject H0.” 

If there isn’t enough evidence, you say “Fail to reject H0.” 

 

(We NEVER write “accept Ha or accept H0”!  It’s always reject or fail to reject H0.) 

 



Example:  I grow tomatoes for a tomato-jumping organization, but they must be exactly 

the correct height.  If the mean height of a batch I send isn’t 5 cm, I need to send the 

whole batch back.  So I decide to do a hypothesis test!  What would the hypotheses be? 

 

 H0: 5       where µ = the true population mean batch tomato height 

 Ha: 5                 

 

Example:  You don’t think your showers really take all THAT long, but your mom 

disagrees.  She claims that the average length of your shower is 20 minutes, while you 

are sure it is less than that.  Create a null and alternate hypothesis for this situation. 

 

Answer: 

 H0: 20      where µ = the true population mean shower time 

 Ha: 20     

 

Can your mom really prove that the mean is exactly 20 minutes?   

No, but you could prove your case!  You could also fail to prove your case.  

 

Example:  A university has to decide to introduce the use of plus or minus letters grades, 

as long as there is evidence that more than 60% of the faculty favor the change.  A 

random sample of faculty will be selected, and the resulting data will be used to test the 

relevant hypotheses.  Create a pair of hypotheses that the administration should test.  

 

Answer: 

 H0: .6p        where  p = the true population proportion of all faculty 

 Ha: 0.6p                 that favor a change to plus-minus grading, 

 

 

With a hypothesis test, we are trying to prove the ALTERNATE hypothesis.   

 

 


