
10.2 Errors in Hypothesis Testing 
 
1.  Errors in Hypothesis Testing 

You could do everything right—make all the right calculations and do all the right steps—

and still come to the wrong conclusion.  That’s because samples vary, and sometimes you 

could get a sample that is freakishly low or high and draw the wrong conclusion.  It happens. 

 

There are two types of mistakes you could make: 

 Type I error: When you reject H0, but you shouldn’t have. 

 Type II error: When you fail to reject H0, but you shouldn’t have. 

 

The chance of a type I error is given the symbol α and is called the level of significance of 

the test. The chance of a type II error is given the symbol β. 

 

2.  An example 

The eight minutes after a medical emergency is a key time to start delivering medical help.  

Last year a paramedic team at a hospital arrived on the scene of an accident 75% of the time 

within eight minutes. The city manager wants to determine whether they have done 

significantly better this year, so they take a random sample of their arrival times to study this. 

 

There are four questions you need to be able to answer: 

 a. What are the null and alternate hypothesis? 

 b. What would a type I error mean? What would a type II error mean? 

 c. What are the consequences of each error? 

 d. Which one is a more serious problem? 

 

Answers: 

 a. H0: .75p    Ha: 0.75p       where p = the population proportion of… 

 

 b. Type I: You rejected H0 and concluded that p (the proportion of arrival times) is  

  greater than 0.75, when it actually isn’t . 

  Type II: You failed to reject H0 when actually the proportion of arrival times is  

greater than 0.75.  

 

 c.  Type I:  You think you are doing better than you actually are.  You are patting  

  yourselves on the back unfairly. 

  Type II: You are actually doing better than you think you are. You should be  

celebrating but instead you’re just going to work harder! 

 

 d. Type I. If you have a Type II error you will just try harder to raise your on-time  

  rate. But if you have a Type I error then you might feel you can relax a little bit. 

 

 



3.  We get to pick α! 

The chance of a type I error (α) is under our direct control, and is often chosen to be α = .01 

or α = .05.   

 

α = .05 is the same as the 95% confidence level in a confidence interval. When we are 95% 

confident we are saying 5% of the time we’ll make a mistake and the population mean won’t 

be in the interval. 

 

Mr. Simon, why don’t we always pick α to be really small—as small as we want?  Because… 

 

Choosing a smaller α means a larger β, and vice-versa. 

 

So it’s a tradeoff. We generally choose α to shrink whichever error is more serious. If they 

are equally serious, then α = .05 is considered a good compromise number. 

 


