
Hypothesis Test for a Population Proportion 
 
1.  Our First Test   

Today we’ll learn our first hypothesis test.  It’s for hypotheses like: 

  H0: p = 0.5 

  Ha: p < 0.5 

That is, a test involving a single population proportion. 

 

2.  A Complete Example 

Suppose we work for an election campaign, and we ask people if they are going to vote for 

our candidate.  If support is below 50%, we are going to spend money to run another ad 

campaign. 

We do a random phone sample of 200 people and get .42p  .  Is that enough 

evidence to reject H0?   

 

Answer:  Every hypothesis test has four steps.  Here’s what the whole thing looks like: 

 

 

1. H0: p = 0.5        where p = the true population proportion of voters who say 

 Ha: p < 0.5            they will vote for our candidate.   

 

2.   conditions 

 (a) random sample?   ---> YES. 

      (b) n ≤ .1N  ---> 200 ≤ .1N?   

           N must be greater than 2000.  Are there more than 2000 voters?  YES.  

      (c) np ≥ 10 and  n(1- p) ≥ 10?    

   (200)(.5) = 100 ≥ 10 and (200)(.5) = 100  ≥ 10. YES. 
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 P-value = .012.   

 

4. We reject H0 at the α = 0.05 level of significance because .012 < .05. 

 

There IS significant evidence that the true population proportion of voters who will  

vote for our candidate is less than 0.5. 

 

 

 



Now let’s go through it one step at a time.  The key idea is to use the sampling distribution 

of sample proportions to judge how unlikely .42p   is if p really is equal to 0.5.   

 

A.  We state the hypotheses 

 H0: p = 0.5    where p = the population proportion of 

 Ha: p < 0.5    voters who say they will vote for our side.   

 

Next we use the sampling distribution of sample proportions with p = 0.5 (our assumption 

in H0).  But to use the sampling distribution we need to check conditions.  So…. 

 

B.  We check the conditions. 

     (a) random sample?   ---> YES 

     (b) n ≤ .1N  ---> 200 ≤ .1N?   

          N is greater than 2000.  YES, more than 2000 voters.  

     (c) np ≥ 10 and  n(1- p) ≥ 10?    

    We’re assuming that p = 0.5, so (200)(.5) = 100 ≥ 10 and (200)(.5) = 100  ≥ 10.  YES. 

 

Next we want to find the z-value for our sample proportion of .42p  .  That z score is 

called the test statistic. 

 

 

 C. Find the test statistic and P-value. 

Now that all the checks have passed, we know that the sampling distribution of sample 

proportions has  
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  and is normally distributed.   

 

So our z-score for this sample proportion will be: 
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    Test statistic 

 

Good!  Now we want a number to describe how unusual that test statistic (z-value) is if the 

null hypothesis was really true.   

 

   If the test statistic is very unusual, we’ll reject H0 and conclude Ha.  

   If the test statistic is not very unusual, we’ll say there isn’t enough evidence to reject H0. 

 

That measure of “unusualness given H0” is called the P-value of our test statistic. 



 

 

 

 

 

In this case, it’s the area to the left of our test statistic:  

  

 normalcdf(-10,-2.263) = 0.012.  So the P-value is = .012.   

 

So it turns out that there is only a 1.2% chance of getting a sample proportion of 0.42 or 

less if the true population proportion is 0.50.  

 

D.  Conclusions 

We reject H0 at the α = 0.05 level of significance because .012 < .05. 

 

There IS significant evidence that the true population proportion of voters who will vote 

for our candidate is less than 0.5. 

 

 

 

3.  In Summary. 

-State the hypotheses.  Make sure you define your parameter. 

-Check the assumptions. 

-Calculate the test statistic and find the P-value. 

-Write two conclusion sentences, the second one in context 

The P-value is the probability that we get a p  as extreme as the one in our sample, 

assuming that the null hypothesis is true. 

In general, we reject H0 if the P-value < α and fail to reject H0 if the P-value ≥ α. 



  

 


