
RE-CALL OF HYPOTHESIS TESTING 
 
There are two possible outcomes of a test of hypothesis:  reject 0H  (guilty) or fail to reject oH  (not guilty).   

• We reject 0H  when the data from the sample strongly suggests that it isn’t true.  That is, when we have 

evidence beyond a reasonable doubt (we don’t think our results are due to sampling variability).  Basically 
when we have a small P-value.   

• If the sample doesn’t contain such evidence, we fail to reject 0H .  That is, we fail to reject 0H  when the 

results could be due to sampling variability. Basically a larger P-value. 
 
You need to be careful when you interpret the results of a test of hypotheses.  If you fail to reject 0H , it doesn’t 

prove that 0H  is true, it just means that you do not have strong evidence against it.  That is why defendants are 

declared “not guilty” and are not declared “innocent”.  There wasn’t enough evidence to convict them, but that 
does not mean they are innocent.  Thus, we never accept the null hypothesis, we only fail to reject it.  Thus we 
claim the Ho could be the truth 
 
 
The probability that we get an observed statistic (p-hat) at or more extreme as the one we observed, assuming 
the null hypothesis is true, is called a P-VALUE.   
 
 
Remember, we start by assuming the null hypothesis is true and only reject it if we have convincing evidence 
that the observed results were not due to sampling variability. 
 
How much evidence is necessary for it to be convincing?  In other words, how small does the p-value have to be 
to reject the null hypothesis?   
 
This is something that must be decided in advance.  Usually we use .05 as a boundary, but we can also use .10 
or .01.  This value is called the SIGNIFICANCE LEVEL OR ALPHA LEVEL and is denoted with α  (alpha).  
In general, we reject oH  whenever the p-value is < α . Again common alpha levels are 10%, 5% or 1% 

 
 
 
In general, there are only 2 ways to make conclusions: 

• Since p-value < α , we reject the null hypothesis and conclude  (Ha in context).  OR 
• Since p-value > α , we fail to reject the null hypothesis and conclude we have reason to    believe Ho (in 

context) could be the truth. 
 

 
***We can say the results are STATISTICALLY SIGNIFICANT when the p-value 
is less than the alpha level (aka significance level)*** 
 
 
 
 
 
 
 
 
 



Chapter 21:  Type I and Type II errors 
 
Once we form our hypotheses and determine an alpha level, we use sample data to decide whether or not to 
reject our null hypothesis.  However, just like a jury can reach the wrong conclusion in a trial, it is possible that 
we will make the wrong decision when we conduct a test of hypotheses.   
 
In a trial, there are two possible errors a jury can make:   

• convicting an innocent person 
• letting a guilty person go free 

 
In hypothesis testing, there are also two possible errors we can make: 

• Type I error:  rejecting oH  when it is true 

• Type II error:  failing to reject oH  when it is false 

 
Ex: Suppose that a farmer grows tomatoes and supplies them to a local hamburger chain.  Currently, he is able 
to sell 75% of his tomatoes, since they must be a certain diameter to fit the hamburger patty.  He is considering 
upgrading to a more expensive fertilizer if he can be convinced that it will increase the proportion of tomatoes 
he can sell.  Define the parameter of interest, state the hypotheses and describe both kinds of errors for this 
testing procedure, including their consequences.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_____________________________________________________________________________________ 
If α  = .05, then we are using a testing procedure that will make a Type I error about 5% of the time.  That is, if 
the null hypothesis is true and we were to take many samples and perform many tests, in about 5 out of every 
100 we would reject the null hypothesis when it is actually true.  Thus, the PROBABILITY of a Type I error is 
denoted by α  (alpha). 
 
The probability of a TYPE II ERROR is denoted by β  (beta).  (we will not need to compute this, only 
understand it in context) 
 
POWER: the probability of a test to correctly reject a false null.  It is calculated to be 1 - β  
Power is good,  we want it to be as high as possible: to increase the power of a test, we could either increase the 
alpha level or increase the sample size. 
The drawbacks to increasing power are it also increases the chance of a type 1 error or makes the design of the 
study more expensive or complicated.  


