	
	H0 (null hypothesis) true 

H1 (alternative hypothesis) false

In reality...
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There is no relationship
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There is no difference, no gain
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Our theory is wrong

	H0 (null hypothesis) false 

H1 (alternative hypothesis) true
 In reality...
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There is a relationship
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There is a difference or gain
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Our theory is correct


	We accept the null hypothesis (H0) 

We reject the alternative hypothesis (H1)
We say...
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"There is no relationship"
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"There is no difference, no gain"
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"Our theory is wrong"
 
	1-
(e.g., .95)
THE CONFIDENCE LEVEL
The odds of saying there is no relationship, difference, gain, when in fact there is none
The odds of correctly not confirming our theory
95 times out of 100 when there is no effect, we’ll say there is none
	
(e.g., .20)
TYPE II ERROR
The odds of saying there is no relationship, difference, gain, when in fact there is one
The odds of not confirming our theory when it’s true
20 times out of 100, when there is an effect, we’ll say there isn’t

	We reject the null hypothesis (H0) 

We accept the alternative hypothesis (H1)
We say...
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"There is a relationship"
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"There is a difference or gain"
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"Our theory is correct"

	(e.g., .05)
TYPE I ERROR
(SIGNIFICANCE LEVEL)
The odds of saying there is a relationship, difference, or gain, when in fact there is not
The odds of confirming our theory incorrectly
5 times out of 100, when there is no effect, we’ll say there is on
We should keep this small when we can’t afford/risk wrongly concluding that a program works
	1-(e.g., .80)
POWER
The odds of saying that there is an relationship, difference, gain, when in fact there is one
The odds of confirming our theory correctly
80 times out of 100, when there is an effect, we’ll say there is
We generally want this to be as large as possible


We often talk about alpha () and beta () using the language of "higher" and "lower." For instance, we might talk about the advantages of a higher or lower -level in a study. You have to be careful about interpreting the meaning of these terms. When we talk about higher -levels, we mean that we are increasing the chance of a Type I Error. Therefore, a lower -level actually means that you are conducting a more rigorous test. With all of this in mind, let’s consider a few common associations evident in the table. You should convince yourself of the following:
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	the lower the , the lower the power; the higher the , the higher the power
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	the lower the , the less likely it is that you will make a Type I Error (i.e., reject the null when it’s true)
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	the lower the , the more "rigorous" the test
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	an  of .01 (compared with .05 or .10) means the researcher is being relatively careful, s/he is only willing to risk being wrong 1 in a 100 times in rejecting the null when it’s true (i.e., saying there’s an effect when there really isn’t)

	[image: image17.png]



	an  of .01 (compared with .05 or .10) limits one’s chances of ending up in the bottom row, of concluding that the program has an effect. This means that both your statistical power and the chances of making a Type I Error are lower.
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	an  of .01 means you have a 99% chance of saying there is no difference when there in fact is no difference (being in the upper left box)
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	increasing  (e.g., from .01 to .05 or .10) increases the chances of making a Type I Error (i.e., saying there is a difference when there is not), decreases the chances of making a Type II Error (i.e., saying there is no difference when there is) and decreases the rigor of the test
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	increasing  (e.g., from .01 to .05 or .10) increases power because one will be rejecting the null more often (i.e., accepting the alternative) and, consequently, when the alternative is true, there is a greater chance of accepting it (i.e., power)


Figure 1. The Statistical Inference Decision Matrix

