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Let&n1,8n2, - -y €nk,» kn = coasn — cobe a sequence of series of mutually indepen-
dent in each series random variables having three finite moments; S, = 1+ FEnk,;
A =ESy; I'; be a second factorial cumulant of Sy; &u; =E| &,;(£.;—1) .. . (&nj—14+1) |;

/\j =E£n]‘ > 0;

=] =] [z-1]
A A A
(z; A) =;ﬁe A M ([z]; ) = e - z-1°

Absolute constants are denoted by C;.

Theorem 1. Assume that X > 1 and there exists a constant A = A(n), satisfying in-

equalities

Al

Zi_—l, l=2,3; j=1,...,k,l; n=1,2,...

lau;| <
and

10 < A, <1/ max A
1<i<ka

Then

P(Sn < 7) = TI(z; N) + 3Tl ([al; ) + Ra(z) + R

where
C InA
ZIE (1 + n—\/)_\), forany S,,
sup | Rs(x) | <
z Cy ) ) )
Az ifall §; are mtegral non-negative;
and
= ~ InA?
IRIS2Y|F7 @ +ean) - FPG@)|, emn = 2
j=1
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Here f} is the part of the distribution of €, ; after rejecting jumps at the points0,1,2, .. .
Moreover, if €,; is integral and non-negative, then R = 0.

Theorem 1 is an improvement of Thm 1 from [1], for the case A > 10and A > 1
Indeed, in [1], for this case, it was proved that

% (2, 28InA + ;2; In /\), for any Sp,
sup| Re(z)[ < { ¢ 5)
z Az (0 78+ ln )\), if all &; are integral non-negative.

Estimate (4) means that the logarithm factors in (5) are superfluous. Note that the loga-
rithm factors can essentially change the order of approximation. Indeed, let us consider
the binomial distribution with parameter n~1/3 g p < 1/2 and use the Poisson approx-
imation with the parameter A = np. The accuracy in (5) is of the order O(p? In(np)).
Meanwhile, the well-known fact is that the right order should be O(p?). On the other
hand, (4) gives the accuracy O(p?(1 + (np)~'/?Inp) = O(p?).

The main goal of this note is a demonstration how Levy’s concentration function can
be combined with the formulae of inversion. Such combination may be especially fruitful
if used with Thm 1 from [2]. Thm 1 in above is just an example of such application. The
main result of this note is the following lemma.

Lemma 1. Let fo(t) 2 0, f(t), g(t) be characteristic functions, | f(t) —g(t) | < ofo(t).
Let0< T < T,

FORFOIP °°|f() —9®)]
Ir= 27r/ It] i = |t|m ©

Then, for any T > 0,

T
lr, < I'r+02 (Fo, ) (T\/_Q_ -+2 +lnTl) ©)

Here Q(Fy, T) is Levy’s concentration function

Q(Fo, 1) = SlJl:p Fo{lz,z+ 7]},

and Fy is the distribution having non-negative characteristic function fo(t).

Proof of Lemma 1. It is obvious that

/ h / =1 +1y; (8)

Itl>T
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1 | f(t) — g(t)] T
Iy = — . dt < Ir. 9
1 %4 7 < ©)
Set
T,
e |t|2T,
ht) ={ [tIVTE+¢t2 (10)
0, [t]<T.
Then
T

sup h(t) = ————;
tp L() T\/ Tl +T2
Ty
—_—, (t|2>T
Itl\/T1§+t2 ¢]
hi(t) = sup h(s) =
ls|2 el T

TVTZ+T?

We need the following inversion formula.

(11
[t]<T.

Lemma 2 [3]. Let fo(t) > O be a characteristic function. Then for any measurable
bounded function h(t) and any T > 0, the inequality

e o) oo .
I / h(t)fo(t)dt[ <13Q(Fo,f)<w+ / sup |A(s) |dt) (12)
lsl>]el
2 J
holds.
Applying Lemma 2 we get
1 T 1 o0
/gl(t) dt = /gx(t) dt+/91 t)dt+/gl(t) dt
0 0 T
T, 7 7 T,
l 1 1
T2+T2 / /—2 2+ln?. (13)
T T

Estimate (7) follows from 98), (9), (11), (12) and (13).

Proof of Theorem 1. As proved in [1], taking T} = A2, T = 2A we get

sup |P(S, <z) — II(z;A) — %FQH] ([:r],)\)l <1.345 (It +lp, +|R| + 3/T1) . (14)
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Taking into account (7), we see that it sufficies to estimate I7. Set
g(t) = exp { (e — 1)} (1 +0.5Tz(e* —1)%).

Let fs(t) denote the characteristic function of Sy,. Proceeding as in the proof of (27) from
[1], but retaining multiplier exp —0.2) sin?(¢/2) we get

| fs(t) —g(t)| < CgX—§| sin(t/2) | exp { 0.2 sin®(t/2)} . (15)

Note that, for | t| < , sin?(£/2) > t?/n2. Consequently,

VA [ |sin(t/2)]

It < a,[—ﬁ Tt] exp {—0.2Xsin’(¢/2)} dt <

m T
< Cs%—§</eXp{—O.2)\sin2(t/2)} dt + /%exp {~0.2xsin?(t/2)} A~/2 dt)
0 ™

=1+ I (16)
Obviously,
i 1
I € CGF /exp{—0.2t2/7r2} dt < C7F (17)
0
Applying Lemma 2 with
-1- m<t<T
0, elswhere.
we get
1 T
Iz SCg-A—z (1+ln‘/—x). (19)

Estimates (14), (16)—(18) evidently complete the proof in the general case. For the inte-
gral non-negative §; one should use (15) and Tsaregradskii’s inequality.
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Apie aproksimavima Puasono désniu
V. Cekanavitius

Pademonstruota, kaip Levy koncentracijos funkcija gali pagerinti liekamojo nario jver&ius.
Aproksimuojant Puasono désniu liekamajame naryje pasalinamas logaritminis daugiklis.



