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SUMMARY. In the present paper, we show that the best constant A*(¢,7) in the
Rosenthal-type inequality with an arbitrary balancing factor v > 0

t t
E<§] Xi) §A(t,w)max<7§]EXf,<§] Xi) >
i=1 i=1 i=1

for independent nonnegative random variables Xi,..., X,, with finite £-th moment, 1 <
t < o0, is given by
A*(t,y) =14 1/y,1 <t <2,
A(ty) =y VTV EZ (M) > 2,
where Z(’yl/(tfl)) is a Poisson random variable with parameter ’yl/“*l). In addition to
that, we obtain estimates for the best constants in analogues of the above inequality
for independent random variables with a set of zero odd moments that generalize and

complement the results known for mean-zero random variables and symmetric random

variables.
1. Introduction

In what follows, A(.), B(.) and C;(.),i = 1,2,3,4, denote constants de-
pending only on parameters in parentheses.
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Let v be a fixed positive number. Let us consider the following Rosenthal-
type inequality:

E <Z§1 Xz-) < A(t,7) max ('y % Ex}, (gl Xi) ) (1)
for all independent nonnegative random variables (r.v.’s) Xi,..., X, with
finite ¢-th moment, 1 < ¢t < co.

Several studies have focused on estimates related to inequality (1) and
constants in them (see, e.g., Prokhorov (1962), Dharmadhikari et. al. (1968),
Dharmadhikari and Jogdeo (1969), Sazonov (1974), Pinelis (1980), Pinelis
and Utev (1984), Utev (1985), Pinelis (1994), Peshkir and Shiryaev (1995),
Ostrovskii (1999) and references therein).

Denote by A*(t,7v) the best constant in inequality (1). Johnson et al.
(1985) showed that the actual rate of growth of (A*(¢,1))Y/! is t/Int as
t — oo and obtained the same result for the best constant in the analogue
of inequality (1) with v = 1 for mean-zero r.v.’s. Figiel et al. (1997) and
Ibragimov and Sharakhmetov (1995, 1997) independently obtained the best
constant in the analogue of balancing factor free inequality (1) (with v = 1)
for symmetric r.v.’s. Ibragimov and Sharakhmetov (1998, 2001) obtained
the best constant in the analogue of balancing parameter free inequality (1)
for mean-zero r.v.’s in the case of even integer t. The results obtained in
Ibragimov and Sharakhmetov (1995, 1997, 1998, 2001) and their proofs were
presented in Ibragimov (1997).

The ”balancing” role that parameter « plays in inequality (1) is impor-

t

tant, because the terms % EX}; and ( % E X, | may be, and usually are,
k=1 k=1

of different orders of magﬁitude (e.g., Pinelis (1994)). In the present paper,
we determine the best constant A*(¢,~) in general inequality (1) with an ar-
bitrary balancing factor v > 0. We show that the constant A*(¢,+) is given
by

A*(t,y) =141/v,1 <t <2,
A(ty7) =7 VD BZ(MED) 50

where Z(y'/(*=1) is a Poisson random variable with parameter v%/(*=1) In
addition to the above, we prove estimates for the best constants in the ana-
logues of inequality (1) for r.v.’s with a set of zero odd moments which
generalize and complement the results known for mean-zero r.v.’s and sym-
metric r.v.’s. A part of the results in the paper was announced in Ibragimov
and Sharakhmetov (1998) and presented in Ibragimov (1997).
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2. An Extremal Problem for Sums of Independent Nonnegative
Random Variables with Fixed Sum of Tails of Distributions

Let Ry = [0,00),7 be the o-algebra of Borel subsets of Ry and A be
the class of finite positive o-additive measures A on 7 such that A({0}) = 0.
For a measure A € A denote by T'(\) the random variable with characteristic
function Ee*T™) = exp ([7°(e™™ — 1)dA(z)) .

Let A € A. Set (here and in what follows (X, n) denotes the set of indepen-
dent nonnegative r.v.’s (X1,...,Xy)) W(A) = {(X,n) : n > 1, ‘%1 P(X; €
B\{0}) = A\(B), B € T}. Denote by W(4)()\) the subset of W ()) consisting
of identically distributed r.v.’s. Let Z(d) be a r.v. with Poisson distribution
with parameter d > 0: P(Z(d) = k) = e~4d*/k!,k =0,1,2,...

The following theorem complements the results obtained by Utev (1985).

THEOREM 1. Ift > 1,A € A, and [5° 2'd\(z) < oo, then

n t n t
sup FE ( b)) Xi) = sup E (AE XZ-) = ET'()\) <oc0. (2)
(X,n)eWw(N) i=1 (X,n)eW (i-d-) (X) i=1

PROOF OF THEOREM 1. Suppose that X and Y are nonnegative r.v.’s,
X has a distribution A € A, the r.v’s X, Y and T(\) are independent,
Jo° z'dA(z) < oo and EY"' < co. The distribution of the r.v. T'()\) is the

Z(1)
same as the distribution of the r.v. E X;, where X1, Xo,..., is a sequence

of independent r.v.’s with d1str1but10n A. We have
£ k ! B t—1 ¢ t
5 E(z Xi+y> < Sk + 1) REXT + BYY k< .
k=1 i=1 k=1

From Proposition 3.1.1.b in Marshall and Olkin (1979) it follows that if ¢ > 1,
then the function §3 x! is Schur-convex on R, that is, > ;" b <Y ytif

i=1

zi,y; > 0,i=1,...,n, Ex[z]< Eymk—l n—1, ZxZ—Eyz,where

T Z e 2 Ty and yp) > > Y[n) denote the components of the vec-
tors (a:l, .oy xy) and (y1, ... ,yn) arranged in descending order. Taking here
(x1,. .. ,xn,l,xn) =(a1+z,...,ap-1 +x,an + ) and (y1,...,Yn-1,Yn) =
(x,...,z, Z%l a; + x), we obtain that

i=1

t
(n—l)xt-f— (% ai+x> > 'gjl(aﬂrx)t
1=
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forallt > 1, a1,...,an,x € Ry. Therefore, similarly to the proof of Lemmas
3.6 and 6.2 in Utev (1985), we get

00 k
EX+Y) —e'BYl=c! 5 ( Y E(X;+Y) — (k- 1)EYt> Jk! <
=1 \¢

00 k t

that is, B(X +Y)! < et & E(zl Xi +Y> Jk! = BE(T(\) +Y)" < .
k=0 \i=

From the latter inequality by induction it follows that

E (%1 Xi>t < ET'(\) < o0 (3)

7
for all (X, n) € W(A). Taking a triangular array of independent nonnegative
r.v.’s Xip ... Xpn such that P(X;, € B\ {0}) = n~'A\(B) for B € 7,i =
1,...,n,n > A(R4), and using the Fatou lemma for convergence in distri-
bution similarly to Pinelis and Utev (1984) and Utev (1985), we get that
bounds (3) are exact and relations (2) hold. The proof is complete.

3. Extrema of Moments of Sums of Independent Nonnegative
Random Variables

Let v > 0,t > 1,a; > 0,b; > 0,at < bj,i=1,...,n;a; >0if b; >0,i=
1,....n; Fy,G, Hy > 0, and let X1, ..., X,,, ... denote independent nonnegative
r.v.’s with finite t-th moment. In what follows, write (y,n) = (y1,...,Yn)-
Similarly to Utev (1985) and Ibragimov and Sharakhmetov (1997), set

Mi(n,t,a,b) = {(X,n): EX; = a;, EX} = b;,i=1,...,n},

Ms(n,t,a,b) = {(X,n): EX; <a;, EX! <bj,i=1,...,n},

U(F,G) = U  Min,tab)

n>1,(a,n),(b,n):
Sa;=G,Sb;=F}

= {(X,n):n>1,3 EX;=G, > EX! = F},
=1 =1
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UQ(FtaG) = U M2(n7t>aab)

n>1,(a,n),(b,n):
SYa;<G,5b;<F}

= {(X,n):n>1, il EX; <G, il EX! < F},

t
Uy, Hy) = {(X,n) : n > 1, max (( 5 EXi) )Y 5 EXf) = H;}.
i=1 i=1

Denote Z(Fy,G) = Z((G/F,)Y/¢1). Let Vi(t,a1,b1),. .., Va(t, an,bp)
be independent r.v.’s with distributions P(V (t,a,b) = 0) = 1 — (a®/b)"/(¢=1)
P(V(t,a,b) = (b/a)"/*D) = (at/b)"/¢=V if a,b > 0; and P(V(t,a,b)
0)=1,ifa=b=0.

THEOREM 2. If1 <t <2, then

sup E(E Xi) = E(bi—ag)—i—(E al-) : (4)
(X,n)eMy,(n,t,a,b) =1 i=1 i=1
n t
sup E ( XZ-> =F+GhEk=1,2. (5)
(Xvn)eUk(FtaG) =1
Ift > 2, then
swp  B(3X) =B (3 Vilaib)) (6)
(X,n)eMy (n,t,a,b) =1 i=1

n t —
sup E ( ¥ XZ) = (F,/Q)/CVEZNE,G),k=1,2. (7)
(Xvn)eUk(FtaG) =1

1=

REMARK 1. From relation (5) it follows that for 1 < ¢ < 2 the prob-
lem of determining the best constants C7(t) and C5(¢) in the inequality

t t

FE ( % Xi> < C1(t) ( % EXf) +Ca(t) (% EXi) for independent nonneg-
i=1 i=1 i=1

ative r.v.’s Xy, ..., X,, with finite ¢t-th moment, 1 < ¢t < oo, and a more gen-

¢
eral problem of determining the exact upper bounds for £ ( % Xi) in terms
i=1

of 3 EX! and 5 E X, are equivalent. (5) also implies that C}(t) = C5(t) =
=1 i=1

)
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1,1 < t < 2. Similarly, from Proposition in Ibragimov and Sharakhme-
tov (1997) it follows that in the case 2 < ¢ < 4 the problem of deter-

¢
> X,
i=1

mining the best constants C3(¢) and Cj(¢) in the inequality E <

n n t/2
Cs(t) (IEIE]Xi\t> + Cu(t) <‘21 EXZQ) for independent symmetric r.v.’s

X1,..., X, with finite t-th moment, 2 < t < 00, is equivalent to the problem
t

n

Y X

i=1

and '121]1 EXiQ. Moreover, C5(t) = 1 and, Cj(t) = Zt/QF((t +1)/2)//7,2 <
t<4.

of determining the exact upper estimates for £

in terms of 3, EB|X;|!
i=1

Let us formulate some auxiliary results needed for the proof of
Theorem 2.
Let 7 and A be the same as in Section 2, and let

A(F,G) = (A€ A: /OOO 2d\z) = G, /OOO 2dA(z) = ).

Ro(F1,G) = {A e A /OOO zd\(z) < G, /Ooo 2dA\@) < F).

Denote by UJ(»i'd')(Ft,G), j = 1,2, the subsets of U;(F;,G),j = 1,2,
respectively, consisting of identically distributed r.v.’s.
It is evident that

t t
sup E ( g) Xz-) = sup sup FE ( g) XZ) ,
(X,n)eUy(F,G)  \i=1 XEAL(F,G) (Xn)eWw (N)  \i=1
sup E (‘E Xi) = sup sup E ( by Xz-) ,
(xn)ev 4 (m,e) VL AERL(F,G) (X n)ew (id)(n)  \i=l
k=1,2.

Using the latter relations and Theorem 1, we obtain the following lemma.

LEMMA 1. Ift > 1, then

n t n ¢
o 5(5) - e(3)
(Xn)eUy(F,G)  \i=1 (Xm)eu ) (m,e) N

= sup  E(T\)L,E=1,2.
)\G[\k(Ft,G)
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Let f(t,z,v) = v /ED (M ED )t 28 g(t, 2,v) = (v42) —vt =2t 2,0 >
0.

LEMMA 2. If 1 <t <2, then the function g(t,z,v) is concave in v > 0.
Ift > 2, then the function f(t,z,v) is concave in v > 0.

PRroOOF. It is not difficult to see that

D2F(t, z,0) /0% = (t/(t — 1)2)o Y ED=28 (1 4 ug)t~1 = 1)—
(t— un(1+u)2),
D%g(t, z,v)/0v* = t(t — D)o 2((1 + ug)™2 = 1),

where u; = v/ /2 uy = z/v. Since 1 < (14+u)> " for 1 <t < 2,u > 0,
and 1+ (2 —t)u < (1 +u)?~! for t > 2,u > 0, we have 82¢(t, z,v)/dv? <0,
if 1 <t <2, and 9%f(t,z,v)/0v? <0, if t > 2. The proof is complete.

For a,b > 0, a® < b, let V(t,a,b) denote a r.v. with distribution
P(V(t,a,b) =0) =1 — (a*/b)"/¢=1),
P(V(t,a,b) = (b/a)"/* V) = (' /b)/ V).
LEMMA 3. Ift > 2,2 > 0 and X is a nonnegative r.v. such that EX = a >
0,EXt=0b>0, then
E(X +2)' < E(V(t,a,b) + 2)". (8)
PROOF. According to Hoeffding (1955), it suffices it prove (8) for discrete
rv.’s X. Let P(X =) =pj, ; >0,i=1,...,n, é}lpi <1, élxipi = a,
é}l zlp; = b. Since EX' = EV!(t,a,b) = b, one can assume that z > 0.
];enote v; = xf_l, gi = x;ipi/a, i =1,...,n. Since éjl g =1, él viq; = b/a,

from Lemma 2 it follows that 3 f(t,z,vi)q < f(t,z,b/a). It is easy to see
i=1

that the latter inequality is equivalent to relation (8). The proof is complete.

LEMMA 4. Ift > 2,0 < aj < a,0 < by <bg,al <b;,i=1,2,2>0, then
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E(V(t,a1,b1) + 2)" < B(V(t, a2,b2) + 2)' (9)
PROOF. It is not difficult to see that (9) is equivalent to the inequality

f(ta 2, yl)r < f(ta 2, y2)7 (10)

where r = a1/a,y; = bj/a;,j = 1,2. It is evident that 0 < r < 1,y;r <
y2,Y1,y2 > 0. Let r < 1. Set z = (y2—7y1)/(1—r). Under the assumptions of
the lemma, the function f is nonnegative and concave in v > 0. Consequently,
f(tv 2y yl)r < f(t7 Zvyl)r+f(tv 2, J,‘)(]_—T‘) < f(tv 2y le—’_x(l_T)) = f(t7 ZvyZ)'
It is easy to see that the function f(t,z,v) is nondecreasing in v > 0. This
implies inequality (10) for » = 1. The proof is complete.

Lemmas 3 and 4 imply the following

LEMMA 5. If t > 2,a,b > 0,a® < b, X,Y and V(t,a,b) are independent
nonnegative r.v.’s such that EX < a, EX! < b, EY"! < 0o, then E(X +Y)! <
E(V(t,a,b) +Y)".

LEMMA 6. If 1 <t < 2, X,Y are independent nonnegative r.v.’s such
that EX = a > 0,EX' = b > 0,EY! < oo, then E(X +Y)! — EX! <
E(a+Y)' —a'.

PRrROOF. It is evident that it suffices to consider the case Y = z > 0. Let
us show that

BE(X+2)!—EX'<(a+2)"—d. (11)
It suffices to consider discrete r.v.’s X. Let P(X = x;) = pi, ; > 0,
i=1,...,n, % pi <1, f: z;p; = a. From Lemma 2 it follows that
i=1 i=1
n n n
X gt z,z)p; = (,E g(t,zaﬂfi)pz‘/( pz>) (,E pi)
i=1 =1 7 =1

IA

<
7 N

v@k

IS

o

~
7N
M3

=
N——
<

T~ o~ negs

Tuss

=
N———

=1
- ofenar(3)

< g(t, 2 a).

Itg
3
N—
_l_
K
—~
\‘PF
n
(=)
~—
7 N\
—_
|
<

I ™M
3
N——
N——

It is easy to see that the latter inequality is equivalent to (11).
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LEMMA 7. Let1 <t < 2,a,b>0,a <b,Y be a nonnegative r.v. with
EY! < 00, J be the set of nonnegative r.v.’s X which are independent of Y
and satisfy the conditions EX = a, EX' =b. Then

sup E(X +Y) =b+E(a+Y) —a. (12)
XeJ

PROOF. From Lemma 6 it follows that it suffices to find a sequence of
nonnegative r.v.’s X,, which are independent of Y and satisfy the conditions
EX, =a,EX; =band lim E(X,+Y)' =b+E(a+Y) —a'. If b = a', then
it suffices to take X,, = a. Let a® < b. Similarly to the proof of Lemma 7.6 in
Utev (1985) set 0, = 1/n, P(X,, = a) =1 — 6,, P(X, = b,) =0}, P(X,, =
0) = 8, — 8, where & = ady/bp, by = (b — a*(1 = 6,))/(ad,))/ =D, Tt is

evident that b, > a,0 < §* < 4,8, — 0,b, — 00, b!,5% — b — a'. We have

r'n-n

E(Xp+Y) =E(a+Y) (1=6,)+EY"(6,—6;) 4+ (E(bp+Y )" —b,)55 4+ bL,65.
It suffices to check that (E(b, +Y)! — b5 — 0. Since (see Lemma 7.5
in Utev (1985))
11+ al" =1 < 2%(Ja] + Ja[")

for t > 1,7 € R, we obtain (E(b, + Y)! — b.)d: < bLo 2% (EY /b, +
EY'!/bL) — 0. The proof is complete.

Since the function (a+z)! —a!,t > 1, is nondecreasing in a > 0 for z > 0,
we obtain the following

LEMMA 8. Ift > 1,0 < a1 < a2,0 < by < by,Y is a nonnegative r.v.
such that EY'! < oo, then

b1 + E(a1 + Y)t — atl < by + E(a2 + Y)t — ag.

PrOOF OF THEOREM 2. Relations (4) and (6) easily follow from Lemmas
5, 7 and 8 by induction and conditioning argument. If 1 < ¢ < 2, then,
applying Lemma 1 and relation (4), we obtain

n t n t
sup E <'E Xi) = sup E (Z X,-)
(X,n)eth (F,G)  \i=l (xXn)evi D FE.a N
= sup(F, +G - G'n" ) =F +G'
n

(13)
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n t n t
sup E ( » Xi) = sup E (Z Xl-)
(X,n)€U(F:,G) i=1 (X,n)eUl) (F,,@) i=1
7 S it t (14)
= sup (F/+G")=F+G"
0<F/<Fy
0<G’'<G

(13) and (14) imply relation (5). If ¢ > 2, then from Lemma 1 and relation
(6) it follows that

n t
> Xi)
=1

(X,n)EUfi'd')(Fth) (15)

n t
= SupE (21 ‘/;(t, G’n,_]" Ftn_l)) ,

n t
sup E ( by XZ-> = sup E (
(X,n)el; (Fy,Q) i=1

and, in addition to that,

sup E (}Z Xi> = sup E ('Z XZ-)
(Xn)ela(F,G) - \i=l (Xm)evf (RGN

= sup sup E (
0<F!<F; X U(i.d4) F.G
redrze XmeUi (.0
n t
= sup sup E(E Vi(t, G'nl,Ft’nl))
. 0<F|<Fy 1=1
0<G’'<G

= supk (f} Vi(t, Gn_l,Ftn_1)>

1=

n t
b)) Xi)
=1

t

=1

(16)
We have that for all B € T % P(Vi(t,Gn™Y, Fin ™) € B\{0}) = \(B),
i=1
where A € A, A\({F;/G)Y/=D}) = A(Ry) = (G/F;)Y/ =1 The distribution
of the r.v. T(\) is the same as the distribution of the r.v. Z(F;,G). From
Theorem 1 it follows that

n t —
sup F (Zlvi(t, Gn_l,Ftn_l)) = EZY(F;, G). (17)

(relation (17) also follows from the results obtained by Hoeffding (1956)).
Using (15)-(17), we get (7).
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4. The Best Constants in Rosenthal’s Inequalities

The following theorem gives the best constant in general inequality (1)
with an arbitrary balancing factor v > 0.

THEOREM 3. The best constant in inequality (1) is given by

A*(t,y) =14+ 1/v,1 <t <2, (18)
A5(t7) = EDEZ (D) ¢ 5 (19)
Proof. Set
n t
K(v,H;) = sup E (‘E Xi) .
(X7n)€[7(’YVHt) =1

Using obvious inequalities

¢ ¢
sup E <§J XZ-> < K(v,Hy) < sup E <§1 Xi)
1=

=1
(X,n)eU (He/v,HYy N (X,n)€Us(H /v,H'")

and relations (5) and (7), we obtain K(v,H;) = (1 + 1/y)H; for 1 <
t < 2 and F(H;)) = vt t-DEZ(yY/E=D)H, for t > 2. Since A*(t,y) =
sup K (v, H¢)/H;, we get (18) and (19). The proof is complete.
H:>0

REMARK 3. Using the results obtained in Ibragimov and Sharakhmetov
(1997) similarly to the proof of Theorem 3, we get that the best constant

B}, (t,7) in the analogue of inequality (1) for symmetric r.v.’s

n t n n ; t/2
E| 3 Xi| < B(t,y)max |y ElE‘Xit,(El EXZ-) (20)
i=1 i= i=
is given by
B;kym(tvfy) = 1+E|N|t/’772<t§4

Bl (t,7) = v UVEZ(0.59 ) — Zp(0.59 D)t > 4,

sym

where N is the standard normal r.v. and Z;(0.5y"/¢=D) and Z,(0.5y'/(¢=1)
are independent Poisson r.v.’s with parameter 0.5/ (=1,
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In conclusion, let us mention a combinatorial interpretation of the best
constants in balancing factor free inequality (1) and its analogues (20) for
symmetric and mean-zero r.v.’s and provide estimates with a similar inter-
pretation for the best constants in inequality (20) for r.v.’s with a set of zero
odd moments.

From Dobinski’s formula (see, e.g., Sachkov (1996), p. 262) it follows
that the best constant A*(m,1) = EZ™(1) in inequality (1) with v =1 for
t = m equals the m—the Bell number, that is, the total number of partitions
of an m—element set into blocks;

By Theorem 2 in Ibragimov and Sharakhmetov (1998), the best constant
B}, (2m, 1) in inequality (20) with v = 1 and ¢ = 2m for symmetric r.v.’s
equals the number of partitions of a 2m—element set into blocks consisting
of an even number of elements.

According to Ibragimov and Sharakhmetov (2001), the best constant
B} ean—zero(2m, 1) in estimate (20) with v = 1 and ¢t = 2m for mean-zero
r.v.’s equals the number of partitions of a 2m—element set into blocks each
of which contains more than one element.

Let 1 <1 <m, kg =1 < kg < ... < k; be arbitrary elements of the
set {2s — 1,5 =1,2,...,m} and let B ,  , (2m) denote the best constant
in inequality (20) with v = 1, t = 2m for independent r.v.’s Xi, Xo, ..., X,
with EX?™ < 0o, EXM = EXF = = EX' =0,i=1,2,...,n. Also, let
Dy, ko,...k; (2m) be the number of partitions of a 2m—element set into blocks,
the number of elements in which does not equal kg, s = 1,2, ...,[. According
to Ibragimov and Sharakhmetov (2001), if Xi, Xy, ..., X,, are independent
r.v.’s with EX; =0, EX?™ < o0, i = 1,2,...,n, then

< A%k,n (mk')ijk

2m T
B X2 < (2m) 330 [ e )
r=0 k=1

= Ji!

where A, n = > iy EX]™, and the inner sum is taken over all natural m; >
me > ... >m, > 1 and j1, ja, ..., jr such that mij1 +majs + ... + m,j, = 2m.
From the latter inequality it follows that if X, Xo,..., X;, are independent
r.v.’s such that EX?" < oo, EXM = EXM = . = EXM =0,i=1,2,..,n,
then

= A%k,n (mk')ijk

2m T
B X2 < (2m) 33 [ e
r=0 k=1

i=1 J!

where the inner sum is taken over all natural mq > mo > ... > m, and
1,42, ---, jr such that myj; +mojs + ... + myjr = 2m, m; # ks, s = 1,2, ..., 1,
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. . . S—2 A2m—s 1/(2m-2)
i = 1,2,...,r. From the inequality |As,| < ( Smn Ao ) for all
integer s € (2,2m) (see, e.g., Lemma 2 in Ibragimov and Sharakhmetov

(2001)) and Sachkov (1996), pp. 257-259, we get that for all independent

r.v.’s X1, Xa, ..., X, such that EX?™ < 0o, EXM = ExF2 = . = ExF =,

1=1,2,...,n,

E = X 2m < 2 |2m 4 - (mk')i‘jk Am*]Am(jfl) 1/(m—1) <
(Z 1) —( m)z ZZ s ( 2mn*2mn ) =
i—1 =1 \rm1 k=1 IR

2m [ J T (my)) 9
k.
(2m)! Z Z Z H — max(Agmn, Ay',) =
=1 \r=1~ k=1 Ik
Dy k.o (2m)max(A2m,ﬂv Ag}n)v
where the inner sums are taken over all natural m; > mg > ... > m,

and ji,jo, ..., jr satisfying the conditions myj1 + mojo + ... + myj, = 2m,
it ge+..+jr=4m;Fks,i=1,2,...,7, =12, ...,1. Consequently,

le,kz,“.,kl(Qm) é Dk17k27---7kl(2m)'

Therefore, the best constants in inequality (20) for r.v.’s with zero odd
moments of order ki, ko, ....k; are majorized by the numbers of partitions
of a 2m—element set into blocks, the number of elements in which does not
equal ks, s = 1,2,...,1. Moreover, from the above it follows that the latter
bounds are sharp in the extremal cases [ =1 and l =m, ks =2s — 1, s =
1,2,...,m, that is, in the cases of mean-zero random variables and random
variables with m zero first odd moments.
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