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The introduction of a parameter to improve estimates in the Central Limit Theorem was proposed by

H. Prawitz [1]. His result has been generalized by I.G. Shevtsova [4].

V.V. Senatov in [2] has obtained two expansions for the density function of the normalized sum from

the Central Limit Theorem. In this expansions the last known moment of the initial distribution P is

included in the main part of the expansion with some parameter. This allows to obtain the best explicit

estimate of the remainder.

We generalize Senatov's results in the following theorem, which uses new asymptotic expansions [3] in

the Central Limit Theorem as a basis. The proof of this result is based on the work [5].

Theorem. Let independent identically random variables ξ, ξ1, ξ2, ... with zero mean and unit variance

have symmetric around zero probability distribution P with the �nite moment Mξm+2 of even order

m + 2 > 2, the real characteristic function f(t) for which there is some positive number ν > 0 that the

function |f (t)|ν is integrable on the whole real line. Then a the density function pn (x) of the normalized

sum (ξ1 + · · ·+ ξn)n−1/2 for n > max {ν,m}, all real x and 0 6 λ 6 1 can be approximated as
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where ϕ(x) is the probability density function of the standardized normal distribution, Bm+2 is the moment

of even order m+ 2 of the standard normal distribution divided by
√

2π, Hk(x) = (−1)kϕ(k)(x)/ϕ (x) is

the Chebyshev-Hermite polynomials of degree k and λ = max {λ; 1− λ} ,
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where the sum is over all partitions of the integer l = k1 + ...+ ks when kj > 4, j = 1, ...,m− 1 .
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