Power analysis: Motivation

Ellis (2010)
Prof. Daniel Schwartz Course: Data Analysis and Causal Inference
Remember this?
* Type I error: Seeing something when there is nothing
* Type II error: Seeing nothing when there is something
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Power analysis

* Asymptotic approximation for statistical power using a
randomized intervention with N participants in a N/2 binary
treatment
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@( - ): normal cumulative distribution function (CDF); @-/(- ): Inverse of the
normal CDF; y;: normally distributed outcome with mean g, for the treatment and
control group i ={t,c}; o: pooled standard deviation; a: level of statistical

significance
—You can try this in Excel (e.g., use N = 500; xt.= 60; y,= 65; o=
20; 0.=0.05 = 1-£=10.80)

* What’s the interpretation of this?
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Power analysis: Practical issues

* Remember that a certain “power” will tell us the likelihood
of making a type II error

* A power analysis should be conducted before a study is
conducted = determine sample size

—This depends on the effect size (from previous study, from
experts’ judgement). This may difficult for new studies, online and

lab studies.
* We may start by answering what’s the minimum acceptable
sample size?
* What are the ways to increase power?
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Power analysis: Sensitivity

* A manufacturing company wants to test a new training program for its
workers. They know that in average workers can assemble 78
pieces/day (SD = 4.5), and the new program would be cost-effective if
it improves productivity to 80 pieces/day

t tests - Means: Difference between two independent means (two groups)
Tail(s) = Two, Allocation ratio N2/N1 = 1, & err prob = 0.05, Effect size d = 0.444444
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