Lecture 6

Power and Sample Size in
Linear Mixed Effects Models
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Sample Size and Power

Errors with Hypothesis Testing
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Concluding for alternative hypothesis while null-hypothesis is true (false positive
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Concluding for null-hypothesis while alternative hypothesis is true (false negative)
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Power Calculations Under Linear Mixed
Models

Power Calculations Under Linear Mixed
Models

Power Calculations Under Linear Mixed
Models

Power Calculations Under Linear Mixed
Models

Hy:E=LB-& =0,versus H,:£=0

= Ho

F= 5{{2 X,V X, ]1 L}f/(rank(L))

Power Calculations Under Linear Mixed
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Conclusion
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Rat Data. Summary of the designs compared in the
simulation study when varying group sizes

Occasions Number of subjects Power if
Design Age (days) M.M M) no dropou
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Example: Estimating the sample size needed
in a trial for chronic pulmonary diseases

COPD
Y5 = (Bo * bo) = By*TRT + (B2 + ba)*TIME + B;*COV + B*TRT*TIME + & (1)
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Sample Size Estimation Using Simulations

TRT TRT:

TRT:
cov, " B4

by and b,

0¢° 0¢° B,=0
& a=0.05
0-2
Bor Bt Ba Bs Bs
Bs
- Bo B B Bs B4 .
002 002 proc mixed data = data;
K class id trt;
TIME model y = trt time trt*time cov / solution;
CcoV, random intercept time/ subject = id type = un;
v Y. run;
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. B,=0 B4=0
Proc MIXED
p-value < 0.05
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Simulating the response
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Results: Example of a Simulation
Bo= 150 By =5 Pa=-1.8 fs = =57 Py~ 0.7.and & = 280, ol = 04,07~ 5;
Yoo 2,717 0.0007, & = 0.05, 87 = 0.0016.

N per treatment | Statistical Power (%)
30 62.4
40 76.9
45 79.9
50 84.4
60 91.3
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Conclusions and Discussion
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Post-Hoc Power (also known as
observed power or retrospective power)
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