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How can you test probabilistic predictions?  

Bet against them. 

Test statistical hypotheses the same way. 
• New use of likelihood ratios.  
• Alternative to power. 
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Testing pundits
and weather forecasters
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Changing probabilities for Democratic candidate

100%

0%
Nov 5 April 1 Screen shot from fivethirtyeight.com on March 29
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January 7 March 12

Bucks 25% 20%

Clippers 19% 26%

Lakers 17% 27%

76ers 17% 10%

Rockets 12% 7%

Raptors 3% 2%

Celtics 3% 6%

Nuggets 2% 1%

Mavericks 2% <1%

Predictions for the NBA 
(National Basketball Association) 
championship 

March 12 was the last update 
before the season was suspended.

https://projects.fivethirtyeight.com/2020-nba-predictions/bucks/
https://projects.fivethirtyeight.com/2020-nba-predictions/clippers/
https://projects.fivethirtyeight.com/2020-nba-predictions/lakers/
https://projects.fivethirtyeight.com/2020-nba-predictions/76ers/
https://projects.fivethirtyeight.com/2020-nba-predictions/rockets/
https://projects.fivethirtyeight.com/2020-nba-predictions/raptors/
https://projects.fivethirtyeight.com/2020-nba-predictions/celtics/
https://projects.fivethirtyeight.com/2020-nba-predictions/nuggets/
https://projects.fivethirtyeight.com/2020-nba-predictions/mavericks/
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Testing by betting
for statisticians
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Too complicated!
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Likelihood Ratios
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A betting score, as just defined, is the 
same thing as a likelihood ratio.
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Multiple Testing
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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 I 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?
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Elements of a study that tests a probability distribution by betting
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Three Examples



22

Example 1.

Result statistically and practically significant but hopelessly 
contaminated with noise.
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Example 2.

Test with α = 5% and high power rejects with borderline 
outcome even though likelihood ratio favors alternative.
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Example 3.

High p-value is interpreted as evidence for null.
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Warranties
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A Glimpse at the game-theoretic 
foundations for probability
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Base mathematical probability on 
testing by betting.

Working papers at 
www.probabilityandfinance.com:
• 47 (efficient markets)
• 55 (history of testing)
• 56 (statistics)
• 57 (random risk) 

May 2019

http://www.probabilityandfinance.com/
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