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The Ewens-Pitman model was introduced in [1] by Pitman as a generalization of the Ewens model in population
genetics ([2]). For any n ∈ N, we consider a random partition of [n] = {1, . . . , n} into Kn ∈ {1, . . . , n} partition
sets, and Kr,n ∈ {0, 1, . . . , n} is the number of partition subsets of size r, for any r = 1, . . . , n:
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For α ∈ [0, 1) and θ > −α, the Ewens-Pitman model assigns to Kn = (K1,n, . . . ,Kn,n) the probability
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where (a)(m) = a(a+ 1) · · · (a+m− 1) for all a ∈ R and m ∈ N ∪ {0} ((a)(0) = 1). Setting α = 0 corresponds
to the Ewens model.
There is a significant number of works about asymptotic behaviour of the number Kn of partition sets in the
Ewens-Pitman model. Now, we are interested in large deviations. For α = 0, Kn is a sum of independent
Bernoulli random variables ([3]), from which it follows easily that (Kn/n) satisfies a large deviation principle
with good rate function
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For α ∈ (0, 1), this is not true. However, in [4], Feng and Hoppe proved large deviation principle with good rate
function Iα(x) = supt∈R(xt− Lα(t)), where

Lα(t) =

{
− ln

(
1− (1− e−t)1/α

)
t > 0,

0, t ≤ 0.

We obtain precise large deviation principle for (Kn/n) with α ∈ (0, 1), considering the moment-generating
function of Kn with using some results of Bercu and Favaro ([5]). Our research is based on improving Chaganty-
Sethuraman’s result ([6]) about local limit theorems and precise large deviations for the lattice case that has
been recently obtained by us with using the approach suggested in [7] by Delbaen, Kowalski, and Nikeghbali.
Notice that, in this case, we do not have mod-φ convergence and we cannot apply some already known results
of Large Deviation theory. Thus, one of the most important parts of our work is to weaken assumptions on the
known general results and to extend their applications.
It is worth mentioning that, in [8], Peng and Zhou recently proved precise large deviation principle for the Ewens-
Pitman model, but their approach is different from ours and does not allow us to clearly see the connection
with Feng-Hoppe large deviation principle.
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