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TYPES – Definitions and basic properties

The type P̂xn
1

of a string xn
1 = (x1, x2, . . . , xn) taking values in a finite alphabet A =

{a1, a2, . . . , am} is its empirical distribution:

P̂xn
1
(a) =

1

n

n∑
i=1

I{xi=a} , a ∈ A.

An n-type P is a distribution on A such that for each a ∈ A, P (a) = k/n for an integer k.
The collection of all n-types is denoted Pn.

The type class T (P ) of an n-type P is the collection of all strings xn
1 with type P :

T (P ) = {xn
1 ∈ An : P̂xn

1
= P}.

Properties:

1. |Pn| ≤ (n + 1)m

2. For every distribution Q and every xn
1 ∈ An:

Qn(xn
1 ) = 2

−n[H(P̂xn
1
)+D(P̂xn

1
‖Q)]

3. If P ∈ Pn and xn
1 ∈ T (P ):

P n(xn
1 ) = 2−nH(P )

4. If P ∈ Pn, then |T (P )| ·= 2nH(P ):

1

(n + 1)m
2nH(P ) ≤ |T (P )| ≤ 2nH(P )

5. For every distribution Q and every P ∈ Pn, we have Qn(T (P ))
·

= 2−nD(P‖Q):

1

(n + 1)m
2−nD(P‖Q) ≤ Qn(T (P )) ≤ 2−nD(P‖Q)


