								Name: __________________________
Sheet #311: Significance, Type I/II errors, Independence
Statistical significance. When we have convincing evidence to support the alternative hypothesis, we say the evidence is statistically significant. “Statistically significant” is essentially a synonym for “convincing.” The evidence in a hypothesis test is called statistically significant if RANDOM CHANCE is not a plausible explanation for the observed PERFORMANCE.
Significance level. It is the answer to the question of how small the p-value needs to be to provide convincing evidence in support of the alternative hypothesis. Our default is still a significance level of 5%, but other reasonable levels may be used such as 1% and 10%.  The significance level of a test is a predetermined level of evidence that is required to essentially rule out RANDOM CHANCE as a plausible explanation for the observed PERFORMANCE.
Type I and Type II errors. 
Note: these errors are not mathematical or logical mistakes that are made!
The statistical “errors” contrast a statistical decision with reality. 
· A Type I error is when we decide to support the alternative hypothesis, but in reality, the null hypothesis is true.  
· A Type II error occurs when we do not decide to support the alternative hypothesis, but in reality, the alternative hypothesis is true. When describing Type II errors, avoid using language that suggests that you are accepting the null hypothesis.
Using a smaller significance level will ________________ the chances of making Type ___ error when the null hypothesis is true in reality.
	
	Reality

	
	H0 is true in reality
	H0 is false in reality

	Decision
	Fail to reject H0
___________________ Ha
	Correct Decision
	Type II error

	
	Reject H0
___________________ Ha
	Type I error
	Correct decision


When we simulate PERFORMANCES, we assume that _______________________ in reality.
 
	Example 1: Courtroom
H0: defendant is __________________
Ha: defendant is __________________
One of the errors is called “wrongfully convicted.” 
	Reality

	
	Defendant is
______________               

	Defendant is
______________               

	Decision
	Verdict: _________________ defendant
	Correct decision
	

	
	Verdict: _________________ defendant
	
	Correct decision


In a courtroom, we should try to minimize ____________________ (Type __ errors).

	Example 2: HIV Test
H0: 
Ha: 
Describe errors as “false positives” and “false negatives.”
	Reality

	
	                                  

	                                  


	Decision
	_________________________
	
	

	
	_________________________
	
	


In an HIV test, we should try to minimize false ____________________ (Type __ errors).  Hint: what happens next?

Power. When the alternative hypothesis is true, the chance that we avoid a Type II error is called the power of the test.  Power calculations are complicated.  

Is the power or the significance level more important in HIV tests? Why?

Independence.  Independent events do not depend on the outcomes of other events. For example, the ABILITY to be successful is the same after a successful PERFORMANCE as after an unsuccessful PERFORMANCE.
• If the ABILITY is higher after a successful PERFORMANCE and lower after an unsuccessful PERFORMANCE, an athlete or team has the hot hand or is streaky.  They have winning streaks that are not due to RANDOM CHANCE.  The majority of research suggests that an athlete’s attempts are independent or approximately independent.
• Rolls of dice are independent.  
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