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• Birnbaum is most well known for his proof that• Birnbaum is most well known for his proof that

conditionality (conditioning on ancillary statistics) implies  the  

Likelihood principle



Simple example of conditionality ==> 

LP

H1 H2

x x' Symmetric hypotheses 

f1(x) = f2 (x’)

Δ

Δ = |x-xm| is an ancillary statistic

PH1( x | Δ ) =  f1(x) / (f1(x)  + f1(x’)) = 1/(1 +f2(x)/f1(x)) = 1/(1 + LR(x)) 

xm



• It would also be useful to define the basic 
principle that guides the use and interpretation 
of frequentist quantities in statistical inference 
(i.e. how they are related to evidence)

The Confidence Principle

• Birnbaum suggested the following general 
principle: 

Birnbaum, 1977



• Note that this is formulated as a necessary but 
not necessarily sufficient condition,
i.e. small α/(1-β) does not imply strong evidence, 
but strong evidence implies small α/(1-β).but strong evidence implies small α/(1-β).

• Does not imply that additional requirements 
(conditionality, etc.) are unnecessary.



• Classical Neyman-Pearson testing might 

equivalently be said to  be based on the 

principle “strong evidence ==> small α”principle “strong evidence ==> small α”

(but not “strong evidence <==> small α”)

• This is not in contradiction to Birnbaum’s C.P.



Motivation

• The overall procedure  is equivalent  to a Bernoulli 

=“reject H1” =“accept H1”

Suppose an experiment has the following structure :

• The overall procedure  is equivalent  to a Bernoulli 

trial with two possible outcomes (d1, d2) .

• The likelihood ratio of the outcome “reject H1” is 

P(d1 | H1)/P(d1 | H2) = α/(1-β).

• The likelihood principle  therefore implies

that inference (i.e. strength of evidence associated 

to “reject H1”)  be a function of α/(1-β) .



Motivation

• In a simple-vs-simple hypotheses case, the 
following inequality holds : 

• In this case the LP and CP can be satisfied at 
the same time, e.g.: reject H1 if LR<c  ==> 
α , α/(1-β) < c .

• In the general case however LP and CP are 
contradictory.



Birnbaum’s general view of confidence
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