Probability of n independent events, 
each with probability P:




Pn 

What’s the probability that 25 (or 100) independent 95% confidence intervals will all contain the true value?

25 studies:


Pn = 0.9525  =    28%

100 studies:


Pn = 0.95100  =  0.6%

Probability that at least one is wrong?

25 studies:

1 - 0.9525  =   
72%

100 studies:
1 - 0.95100  =  
99.4%

What would the confidence intervals have to be (for each comparison) if we wanted to be 95% certain that all 25 of the CIs contained the true value (instead of the 28% certainty calculated above)?


Pn = X25  
 =  95%

X = 99.8%

P values and likelihood ratios

Goodman. Ann Intern Med. June 1999.

LRC Trial found that men randomized to cholestyramine had a lower CV mortality rate compared to men randomized to placebo 
(Z = 1.66; 1-sided P = 0.049).

What’s the likelihood ratio for this “test” result?

LR = 
Probability of study result if truly a difference

    Probability of study result if truly no difference


P value
LR


.049 (1 sided)
4


.05 (2 sided)
7


.01
30


<.001
>450

P values and likelihood ratios

Formula:    LR = e(Z2/2)
For studies with statistical tests that report a Z or t value, then that Z or t value is used as the Z in the formula.

For a chi squared (2value, (2is substituted for the Z2.

Note:  This formula compares two hypotheses: 

1) the hypothesis that the true difference is what was found in the study, and

2) the null hypothesis of no difference.

If you’re interested in a different comparison, then see Goodman for formula modifications.
