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What does science need?

e Safe testing!

 Practical tool for replicable research

e Checking Bayesian models https://bit.ly/3vSmlih

e Paradigm shift in the foundations of statistics?
 Coherent testing!
e | ocal-global coherence

e Logical coherence


https://bit.ly/3vSmlIh

Consistency and coherence

* |Logical consistency Fossaluza et al. (2017)
"Coherent hypothesis testing,"
American Statistician 71, 242-248

e ~(AorB)e-Aand -8B
Hansen and Rice (2023) "Coherent
tests for interval null hypotheses,"

* Logical coherence American Statistician 77, 20-28
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e 3 substantial evidence against (A or B)
=
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3 substantial evidence against A

and
3 substantial evidence against B




Coherent e-values

* |ogically coherent e-variable null hypotheses

* Eaors < min(Ea, Es) almost surely
* Logically coherent e-variable of maximum power
* Eaore = min(Ea, Eg) almost surely

e e-possibility measure (Vovk and Wang, §5)

> Wasserman et al. (2020) "Universal inference" PNAS 117, 16880-90

» Shafer (2021) "Testing by betting ..." JRSS A 184, 407-431

> Vovk and Wang (2023) "Confidence and discoveries with e-values,"”
Stat. Sci. 38, 329-354




GRO e-values

. . , Ramdas et al. (2023) "Game-
* GRO e-variable (discussion paper) tneoretic statistics and safe

anytime-valid inference," Stat. Sci.

» More powerful than e-possibility 38, 976-601

 Faore > min(Ea, Eg) almost surely (in those cases)

e 3J substantial evidence against (A or B)

-
: . : "Odd." —Royall (1997) Statistical
3 substantial evidence against A - g ivepco- A | ikelihood Paradigm.

and CRC Press, New York, §3.7
3 substantial evidence against B

null hypotheses

* Power-coherence tradeoff among safe tests




