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GitHub repository: https://github.com/murraymegan/SGPV-ASA-Short-Course-2022 
 
Part I: Start around 10:07am 
 
Evidential metrics 
1. Measure of the strength of evidence 
 - Axiomatic and intuitive justificaiton 
 - Summary statistic, yardstick 
2. Propensity to collect data that will yield a misleading #1 
 - Error rates 
 - Properties of the study design 
3. Probability that an observed #1 is misleading 
 - False discovery rate, false confirmation rate 
 - Chance that an observed result is mistaken 
 - Properties of the observed data 
 
The second generation p-value (SGPV): What we want 
- Number between 0 and 1 
 - Near 0 supports alternative 
 - Near 1 supports null 
 - near 0.5 inconclusive 
- Smaller values: support for an alternative hypothesis 
- Larger values: support null 
- Clinical significance is incorporated 
- Interpretation: Fraction of data-supported hypotheses that are null 
- No adjustments should be needed 
 
Instead of using a point null hypothesis, we use an interval null hypothesis [H0-, H0+] 
 
For data-supported hypothesis hat(H) and confidence (or credible or support) interval [CI-, CI+], 
where does the confidence interval overlap with the interval null? 
 
SGPV: Can be interpreted as the fraction of data-supported hypotheses that are null or 
practically null 
Retains strict error control, all rates go to 0 
 



The delta-gap: How far is the confidence interval from the interval null? 
 
Steps to compute SGPV: 
1. Specify an interval null hypothesis or a point null with indifference zone 
2. Find confidence/support/credible interval 
3. Measure the fraction of interval (#2) that is in the null interval 
4. Apply small-sample correction factor, as necessary 
 
Example: COVID Ivermectin Study 
 
Don't just report SGPV: Use as a summary measure of the study goals, can then focus on 
confidence interval or other aspects of the study 
 
Example: Systolic Blood Pressure 
 
Comparisons of classical p-values with SGPV 
- Classical p-values have no way of separating different scenarios of how far away the study 
results are from the interval/composite null 
- We don't want to just reject / not reject: Think about estimates 
 
Break around 10:56am until 11:01am 
 
Example: Bone Marrow in Acute Myocardial Infarction (BOMAMI) 
 
Setting interval null 
 
Example: High-dimensional data - Leukemia gene expression 
 
For multiple testing, Bonferroni vs SGPV 
- Effective Type I error rate is similar 
- SGPV changes the ranking of findings 
 
Example: Prostate Cancer SNPs 
 
Part II: Start at 11:39am 
Second-generation p-values: Equivalence tests, Statistical properties, false discovery rates 
 
Intuition 
- SGPV error rates converge to zero as the sample size grows: Why? 
 - The indifference zone is responsible for this 
 - The complement of the coverage probability for CIs bounds the SGPV error rates 
- 95% confidence intervals miss the true null 5% of the time 
- But with SGPVs, we never miss the indifference zone eventually because Type I errors typically 
happen when the data is not very far from the null 



 
How often are the data incompatible with null? 
- Examine the power function P(SGPV = 0 | theta) 
 
How often are the data compatible with null? 
- Examine P(SGPV = 1 | theta) when theta is null or practically null 
- Converges to 0 or 1 quickly for alternatives not near null 
 
SGPV has three error rates 
- Allows Type I and II to converge to 0 
- Control changes of inconclusive results 
- Controls error rate using science 
- Reduces FDR 
 
Anchoring the scale of the effect size 
- Eliminates most Type I errors 
- Improves scientific translation of statistical model 
 
Break 12:09pm until 12:19pm 
 
Dan Jeske 
- Used SGPVin recent paper: https://onlinelibrary.wiley.com/doi/epdf/10.1002/bimj.202000298 
 
SGPV paper in American Statistician: 
https://www.tandfonline.com/doi/full/10.1080/00031305.2018.1537893 
 
False discovery rate 
- P(H0 | SGPV = 0) 
 
False confirmation rate 
- P(H1 | SGPV = 1) 
 
Study Planning 
- Purpose: Evaluate how different techniques of setting the indifference zone affect the SGPV 
study properties. 
- What options does a collaborator have when they are uncertain of the indifference zone? 
 
Indifference Zone Properties 
- Maximize power and probability of true nulls 
- Plot beta1 + omega0 over sample size 
- Half a SD between theta1 and theta0 gives the highest sum for reasonable sample sizes 
 
Recommendations for Collaborator Uncertainty 
- If confident in a null zone, use it 



- If confident in the alternative point cloest to null, use the halfway point as the null zone 
- Uncertain of null zone, use the null zone that shrinks 
- Uncertain of alternative point, use the null zone that shrinks 
- If cannot identify a null zone, do not use SGPV 
 
Equivalence Tests 
- Establish bioequivalence between data and an established equivalence range or interval null 
 
Most popular frequentist test is the two one-sided t-test (TOST from Schurimann 1987) 
- Derived the mathematical relationship in all cases of overlap 
 
TOST vs SGPV 
- Type I error is ultra conservative in TOST, but SGPV accurately assessed Type I error 
- No measure of overlap included in computation of TOST, SGPV includes overlap in reported p-
value 
 
Variable Selection with SGPVs 
- https://github.com/zuoyi93/ProSGPV 
- https://f1000research.com/articles/11-58 
- https://cran.r-project.org/web/packages/ProSGPV/vignettes/linear-vignette.html 
- https://cran.r-project.org/web/packages/ProSGPV/vignettes/glm-cox-vignette.html 
 
Talk ended around 12:47pm 
 
Dan Jeske 
- https://www.niss.org/news/statisticians-debate-issues-central-inference-and-estimation 
 
Raffle starts at 12:51pm (Olga) 
 
Finish at 1:01pm 


