Hypothesis Testing

All hypothesis tests have the following steps:

1.
State the null hypothesis (H0) and the alternative hypothesis (H1)

2.
Compute the test statistic: measures the amount of evidence against H0
3.
Find the P-value:  the probability of observing at least as much evidence against H0 as what is currently observed, given that H0 is true
4.
State both statistical and practical conclusions:  if there is enough evidence against H0, we “Reject H0” - otherwise we “Do not reject H0”
	
	
	Reality

(truth about the population)

	Decision (outcome of test based on

a random sample)
	
	H0 true
	H0 false

	
	Don’t 

reject H0
	Correct decision

1– 
	Type II error



	
	Reject H0
	Type I error


	Correct decision

Power = 1–


Type I error - rejecting H0 when it is true

Level of significance =  = P(Type I error) = the probability of rejecting H0 when it is true

Type II error - not rejecting H0 when it is false

 = P(Type II error) = the probability of not rejecting H0 when it is false

Power = 1– = the probability of correctly rejecting H0 when it is false

One-Sample z-test for 
Examples (from textbook)
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Let  = 0.05



and let  be the mean glucose level for all 

the blood in Gentle Ben 




H0:

 = 85 



H1:

 > 85

Test stat:
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P-value:
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Conclusions:

Reject H0 at  = 0.05 (P = 0.0233).  There is enough evidence to conclude that the mean glucose level for all of Gentle Ben’s blood is more than

 85 mg/100 ml.
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Let  = 0.01

and let  be the mean percent of wheat crop damage from hail for all wheat crops in Weld County.




H0:

 = 11 




H1:

 
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Test stat:
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P-value:
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Conclusions:

Do not reject H0 at  = 0.01 (P = 0.2302).  There is not enough evidence to conclude that the mean percent of crop damage for all wheat crops in Weld Co. differs from 11%.
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