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When we generalize Neyman-Pearson using betting,
e we see that betting outcomes are likelihood ratios,
e we obtain a new and better concept of power, and
 we better understand the meaning of probability.



Testing by Betting









Too complicated!












Likelihood Ratios



A betting score, as just defined, is the
same thing as a likelihood ratio.
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Multiple Testing
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Kullback-Leibler divergence
Gibbs’s inequality

Neyman-Pearson lemma
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Replace power with implied target.
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\ Use the implied target to evaluate the test in advance. /

Even if | do not take Q seriously, my critics will.

Why should the editor invest in my test if it is unlikely to
produce a high betting score even when it is optimal?



Elements of a study that tests a probability distribution by betting
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Two Examples

19



Example 1

666 Power=6%
Implied targets
1.10
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Example 2

20 Power 99.8%

Implied targets
45
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References
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This talk is based on my paper, “The Language of Betting
as a Strategy for Statistical and Scientific Communication.”

http://probabilityandfinance.com/articles/54.pdf
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http://probabilityandfinance.com/articles/54.pdf

Our book locates the meaning
of a probability model in its
resistance to betting tests.

This interpretation extends to
imprecise probability models.



Optional Stopping

Optional Continuation
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With this interpretation of probability models, optional stopping comes free.

Bet as you please.

If the model makes sequential predictions, you can improvise as you go along.
* You need not adopt a strategy in advance.

* You can stop whenever you want.

e Then you can decide to start again.

But don’t cheat:
 Don’t pretend you made a bet that you did not make.
 Don’t pretend you stopped if you actually continued and lost the money.
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Summary
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Probability is about betting, even when it is used to describe
phenomena.

In the quest for objectivity, we have created a confusing
language (p-value, etc.) that pushes betting into the background.

The language of betting can better communicate
 the meaning of probability,
e the strength of statistical evidence.
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