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Review of Type I and Type II Error
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The Problem of Multiple Tests
Every decision comes with risk

Risk of false positives = ! level
If ! = .05, then our risk of a type I error is 5% per test 
As we have more tests, our risk increases quickly for the family of tests

!"# = 1 − 1 − ! '

Family-wise error rate

Number of tests

The individual alpha level 
(e.g., .05)



The Problem of Multiple Tests
Every decision comes with risk

Risk of false positives = ! level
If ! = .05, then our risk of a type I error is 5% per test 
As we have more tests, our risk increases quickly for the family of tests

!"# = 1 − 1 − .05 * = .226
23% chance of having at least one false positive



Correcting for Multiple Tests
Book discusses Bonferroni method at length

Bonferroni (conservative approach)
Simple approach but increases Type II error (ie, decreases power)
Keeps the entire family-wise error rate at the ! level 

!"#$% =
!
'



Issues of Multiple Tests
Let’s go down the rabbit hole…

Any binary decision comes with risk
If we adjust for risk in our study, why not adjust for risk from 
previous studies?

Should we adjust for all previous studies in all of science?

NO!



Issues of Multiple Tests
Let’s go down the rabbit hole…

Are planned decisions different than unplanned?
If we only test and report a priori research questions, do we 
need to adjust?

What if we are exploring the data, should we adjust for all tests 
or just for some?

It depends!



“Why Most Published Research is False”
Extreme view but has notable insights

Takeaway: The likelihood that
your conclusion is right 
depends on prior information 
regarding it 
Thought Experiment: Which is more likely to be an error?
1. Concluding telepathy happens in humans
2. Concluding cancer happens in humans



Some corollaries of this idea:

Agree? Disagree?



Some corollaries of this idea:

Agree? Disagree?

When it comes to multiple testing:
1.The problem depends on if the tests were planned 

or not
2.Similarly, the problem depends on the prior 

likelihood of the effect
3.We can correct for this problem within reason via 

several approaches (e.g., Bonferroni)




