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Research Question

• Does our novel chemotherapy shrink tumors?

• Outcome: Tumor Shrinkage Rate (TSR)

TSR = (𝐷𝑏 − 𝐷𝑎)/(𝐷𝑏 × ) × 100% 𝑡
𝐷𝑏 is the longest diameter of the tumor before treatment
𝐷𝑎 is the longest diameter after treatment
 is the time elapsed in days𝑡

image: Journal of Pharmacology & Clinical Research, licensed under CC BY 4.0



Null and alternative hypotheses
• H0: TSR = 0,    Ha: TSR > 0

• Conduct a z-test with known SD

 

• Test statistic

 

• xi  = observed TSR for participant i
μ0 = TSR under H0 

σ  = standard deviation (known)
n  = sample size

z=
X̄ −μ0

σ /√n



Critical Value and Alpha Level

Critical
Value

Reject the NullDo not reject the Null

Alpha
Level

α = Pr(z > Critical Value | H0 is true) 

Graph courtesy of Chuck Huber, StataCorp



Distribution Under the Alternative

Graph courtesy of Chuck Huber, StataCorp

effect size δ



Critical Value and Power

Critical
Value

Reject the NullDo not reject the Null

Power

Graph courtesy of Chuck Huber, StataCorp

power = Pr(z > Critical Value | Ha is true) 



Alpha Level and Power

• Alpha Level:
– The probability of rejecting the null hypothesis 

assuming that the null hypothesis is true.

• Statistical Power: 
– The probability of rejecting the null hypothesis 

assuming that the alternative hypothesis is true.



Solve for Power
• User must specify:

– Alpha
• One-sided or two-sided
• Often 0.05 or 0.01 for two-sided tests
• We will conduct an upper one-sided test at the 0.025 level

– Sample size
• Often dictated by funding
• We will use n=50

– Effect size
• Difference between hypothesized parameter values
• Can be scaled or unscaled (specify SD if unscaled)
• We will use δ=0.5 and σ=1



Power calculation in Stata



Power calculation in Stata



Power calculation by simulation



Power calculation by simulation



Create a power usermethod command



Run power onemeansim



MC Error

SE ( ^power )=√ power∗(1− power )
reps



Sample size calculation by simulation



Customize output with an initializer



Customize output with an initializer



Use power to calculate sample size by simulation



Use AI to code sample size by simulation

• Use the latest model you can get your hands on
– Current frontier models did great, even with vague prompts and no MCP

write a power usermethod wrapper to calculate sample size for power_cmd_onemeansim using 
bisection
• Passed 1st try on low effort: Claude Sonnet 5.5, Opus 5.5, Fable 5.1, Google Gemini 3.8 

Flash
• ~50% pass rate, even with better prompts: Claude Sonnet 4.5, Opus 4.5 (last year’s models)

– Simple tools for simple tasks
• Detailed, specific prompts become more important with more complex tasks
• Even more complex tasks warrant a separate planning step at high effort (Buchanan rule)

● Trust no LLM
– Good vibecoding-candidates would take you a long time to code but a short time to check
– Conduct your own tests, and include edge cases

• AI adversarial-reviewers are a good start, but don’t trust a fox to guard the henhouse



Calculate sample size by simulation



Fixed Sample Design vs Group Sequential Design 
or: how I learned to stop worrying and accept the null 

*

* the fact that we are unable to reject



Fixed Sample Design vs Group Sequential Design 
or: how I learned to stop worrying and accept the null 



GSD in action

From https://youtu.be/hO2qW1NLrMk?si=gXsB8zDkAmq9K2IE by Meghan Cain, StataCorp


https://youtu.be/hO2qW1NLrMk?si=gXsB8zDkAmq9K2IE


GSD with efficacy & futility bounds



Stepped-Wedge Designs
Project of Biostatistics Intern Hongyin Lai

Stepped-wedge cluster randomized trial (SW-CRT)
Clusters start the trial in the control condition and gradually switch (unidirectional) to the intervention over the study period

Popularly used in evaluation of public health interventions and health science research

Credits   Slide: Hongyin Lai
                Picture references: Taljaard, M. (2019, December 19). Stepped wedge cluster trials: What, how, and when? [Slides and webinar]. NIA IMPACT Collaboratory Grand Rounds.



Example: Mitigating the effects of AI in the classroom

Credits   AI-generated image of AI-enhanced test-takers: Claude Design

● Problem: AI writes homework and lab reports, 
so students learn less

● Intervention: Biology lab reports written by 
hand, in class

● Design: stepped wedge across Houston high 
schools; which schools go first is randomized

● Outcome: Texas's new state tests: fall, winter, 
spring (continuous response)

● Cohort: Same students take all three tests 
(closed cohort)

● Goal: detect a 0.2 SD gain in standardized 
scores



Stepped-Wedge Educational Study



Stepped-Wedge vs DID

Stepped wedge trial Difference-in-differences Our example

Cluster Unit (i) A high school

Sequence Treatment cohort, timing 
group (g)

The 13 schools that switch together

Step Adoption date, first treated 
period

After the fall test, or after the winter test

Period Time period (t) Fall, winter, spring test

Cluster-period Unit-by-time cell (i, t) One school's scores on one test

Exposure time Event time, relative time 
(t − g)

Tests taken since the school switched

Clusters not yet 
switched

Not-yet-treated controls Sequence 2 at the winter test

A stepped wedge trial is a staggered-adoption DID whose adoption schedule is randomized: 
no parallel-trends assumption needed



Example: Mitigating the effects of AI in the classroom



Example: Mitigating the effects of AI in the classroom



Available Community-Contributed Packages

● steppedwedge 
● Hemming & Girling, Stata Journal (2014)
● findit steppedwedge
● Power and detectable difference, cross-sectional designs, Hussey–Hughes mixed model
● Has dialog box

● power swgee
● Gallis, Li, Turner et al, Stata Journal (2022)
● ssc install power_swgee
● Power for cross-sectional and closed-cohort designs, analyzed by GEE
● Works as a power command

● swpermute
● Thompson et al, Stata Journal (2019)
● ssc install swpermute
● Permutation tests that reshuffle clusters across sequences
● Analysis, not design



Code from all slides available upon request
aasher@stata.com
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