
The Chaining Lemma and its 
Application

Pratyay Mukherjee 
Aarhus University 

joint work with

Ivan Damgård(Aarhus), Sebastian Faust (Bochum),  
Daniele Venturi (La Sapienza, Rome) 



The starting point: A basic question



X
2n

The starting point: A basic question



X
2n

X $

The starting point: A basic question



X
2n

X $
TeX

The starting point: A basic question



X
2n

X $
TeX             predictable

              Unpredictable

The starting point: A basic question



X
2n

X $
TeX             predictable

Natural Question:
How much     reveals about     ?          eX X

              Unpredictable

The starting point: A basic question



X
2n

X $
TeX             predictable

Natural Question:
How much     reveals about     ?          eX X

Naive attempt: 
Predictable can’t reveal much about unpredictable!

              Unpredictable

The starting point: A basic question



X
2n

X $
TeX             predictable

Natural Question:
How much     reveals about     ?          eX X

Naive attempt: 
Predictable can’t reveal much about unpredictable!

              Unpredictable

Wrong for min-entropy !

The starting point: A basic question



X
2n

X $
TeX             predictable

Natural Question:
How much     reveals about     ?          eX X

Naive attempt: 
Predictable can’t reveal much about unpredictable!

              Unpredictable

Wrong for min-entropy !

The starting point: A basic question



X
2n

X $
TeX             predictable

              Unpredictable

T

  T

H1(X) = nH1( eX) = 1

An example     : 
Why the naive attempt does not work ?



X
2n

X $
TeX             predictable

              Unpredictable

Half the times reveals everything 

T

  T

H1(X) = nH1( eX) = 1

An example     : 
Why the naive attempt does not work ?



X
2n

X $
TeX             predictable

              Unpredictable

An example     : 
A more refined statement works.

T

  T

H1(X) = nH1( eX) = 1

E

Ē
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X|Ē^Ē0

�
� log(sup( eX|Ē^Ē0))
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Check if                        is “small enough”|sup( eX|Ē^Ē0)|
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