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f-divergences
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Estimation

To estimate #~unif(F)
F finite 

size N

Observe X ~ p(x|#) or p# or P#

T(X) :  estimator for # based on X

P
e
(T ) = !(T (X) " #) =
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N
!# (T (X) " #)

#$F

%

r = inf
T

P
e
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We’ll lower bound r using f-divergences 
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Implicit Lower Bound for r
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Proof of 
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CONVEXITY

Integrate with Q

Jensen’s Inequality
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f(x) := x log x; Fano

1

N
inf
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!"F

#
1

N
D(P! || P

$

) =: I(!,X)
!"F
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KL Mutual

Information
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f(x) = x2-1;chi-squared

Right Hand Side of N
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N = 2

r = 1!
1
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max(p
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Total
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P
1
{1} = P

2
{2} =

1+V

2

P
1
{2} = P

2
{1} =

1!V

2

Q{1} = Q{2} =
1

2

SHARP

f (x) = x log x
f (1+V ) + f (1!V ) "V

2

Topsøe (2000)

Pinsker’s

Inequality

8Tuesday, July 13, 2010



Upper Bound for inf
Q

Df (P! ||Q)
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General Estimation Problem
To estimate #!$ ($, %) metric space

Observe X ~ p(x|#) or p# or P#

R = inf
U

P
e
(U ) Minimax

Risk

F"& finite & '-separated R !
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 U(X) :  estimator for # based on X

Yang and Barron (1999)
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Global Entropy Bounds
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Convenient when global covering/packing

numbers are available
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Example: Parametric Estimation
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Conclusion

New Lower Bound for Estimation using f-

divergences.

Special cases include Fano’s inequality and 

Pinsker’s inequality.

The lower bound involves a version of Mutual 

Information for f-divergences, which can be 

bounded from above using global covering 

numbers. 

Global entropy numbers determine the parametric 

minimax lower bound as well. 
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