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A. Aksomaitis, A. Jokimaitis
Kaunas University of Technology, Studentg 50, LT-3028 Kaunas, Lithuania

Abstract

The nonuniform estimate of convergence rate in the maximum density limit
theorem of independent nonidentically distributed random variables is
obtained. This result is generalization of the work presented in [1].

INTRODUCTION

Let {X i j3 1} be a sequence of independent random variables (r.v.’s) with

distribution functions
Fi()=P(X;<x) ";31
and distribution densities

Pj (x)= Fj¢(x).
Let us define a structure of nonlinear random variables
Z, =max(Xy,..., X,,)
and denote

m, (x):lrg:j;)r(1 (1- Fi (an +Db, x))

n
U, (X): 'él(l- I:j (an + an))
J:
here {an, n3 ]} and {bn >0, n3 ]} are sequences of centering and

normalizing constants.
If



I|mm() 0 "X

n® ¥
im Uy ()= u(x)>0
then (see work [1])
lim P(z, <a, +b,x)=H(x), 1)

here H(x) is nondegenerate distribution functionand H ()= e’ u(x)
Assume, that

lim p, (x)=H¢x), 2

n® ¥
here
p;(an +byx)

pn(X):OF(a +bX) bnén (a +bX)

j=1 j=1 F
isadistribution density of the random variable ( an)

Classica maxima theorem (r.v.'s X are independent and identicaly
distributed) includes the necessary and sufficient conditions under which convergence
in the integral maxima theorem implies convergence in the local maxima theorem (see
works [3], [5], [6]). In maxima scheme of nonidenticaly distributed r.v.’s such
conditions are not defined. Nevertheless the examples can be presented, when the
convergence in the local distribution density theorem follows from the convergence in
the integral theorem.

In the presented work we will get nonuniform estimate of the convergence rate
in the relation (2).

Convergence rate in the local maximum distribution density theorem was
investigated in the works [4] and [2]. In the first of them an uniform estimate of the
convergence rate is obtained. The second work is devoted for nonuniform estimate. In
both of there works the classical maxima scheme is investigated.

MAIN RESULTS

Let us denote



h(x) = - udx).
Theorem. Let relations (1) and (2) are satisfied. Then for all x such that
m,(x)£1/2, m,(x)u,(x)£1/4, |v,(x)£1/2, H(x)>0
we have the following estimate of convergence rate

[Pa (%) HEX)| £ h, (x)D, (x) + R, (x).
D, (%) = H (x)an (x)+ 1 (x)+ a1 (x) r, (x)),

Here

Ry (x) = H (x}h, (x)- h(x)(@+r, (x))
Remark. The quantity D, (X) is an estimate of convergence rate in relation (1) (see
[1D).

Proof. We have

[Pa(x)- HEX) £[p, (x)- h, (x)er )

h.(x)e ) H ((xj 3)

Let us estimate the first summand on the right hand side of the inequality (3).
We have

Pn (X) - hn (X)e- tn ()

Applying ihe inequality

=hn(x){6 (8, +byx)- ).

=1

i n 0 2 @ i_n.,u 0 2
oq- At,y- Oft tj)éexHZatJZ 1ZEO(L- t)eexd- Aty Fnaxt, £1/22
T i2 g j=L E! g g i E! ]£n



we get

£e " (exp{2m, (x)u, (4} - 1).

if m\(X) £ /2. From the latter relation and the inequality

Cn) Fi (ay +b,x)- et

=1

4

Lo1f— £1/2

e -1 i (t£1/2) (4
we obtain
Cn) F (2 +b,x)- e
j=1

if m(X) £ 12 and my(X) uy(X) £ 1/4.
Thus

EE m, (x)u, (x)e” ™),

pa(X)- h, (x)e ™| £h, (x)e Mg, (x). 5)

Now we shall estimate the second summand on the right hand side of inequality
(3). Using the equality

ab—-cd=a(b-c) +c(a—-d),
We get

(e ) - H ) =

h, (x)e ) - g ulx) h(x)‘ £

hn(x)‘e' () . g ul)| 4+ g un(X)|hn(x) - h(x),.

Applying the inequality (4), we obtain

=H (X)|e_v”(x) - ]1 52 H (X)|Vn (X)| '

el et

if Tva(X)i £ 1/2.
From the latter relation follows, that
|hn (x)e ) H ((x)| £h, (})H (X)r, (x) + e un(X)|hn (x)- h(x). ®
Since

o) gfe - () HRE MO+, )

from the inequality (3) taking into account inequalities (5) and (6) we obtain an
estimate of the convergence rate.

Theorem is proved.

Example. Let



F()=1-"0, xta; >0 0, p(0="

Setting the centering and normalizing constants

j=1
we get
maxaj
1£j£En ()_1
mn( )_ n ) u,\X —;
aa,
j=1
Thus
) 1
lim P(Z, <b,x)=e *, x>0,
n® ¥
and
lim P4z, <b,x)=— e, x>0
imP¢Z <b Xx)=—e *, x>
n® ¥ n n X2
We further have
vn(x):O,
1
h(X)——Z’
X
n a .
h,(x)=4 :
j=1tb, X -a ;X
From the theorem follows, that
1 81?%)(611 e%
-1 i€n
Pz, <bx)- e £D, (=25 £
n X
R . _in a
Paz, <b)- e en,(0d T wetd
j=1 b, X -a;X j=1 b, X -a;X



and

max a .

1£j£En J EE
b, x 2
max a ;
1£j£En ! EE
b,x? 4
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Netolygus maksimumo tankio funkcijos konvergavimo greiéio avertis
nepriklausomiems atsitiktiniams dydz iams

A. Aksomaitis, A. Jokimaitis

Straipsnyje gautas netolygus konvergavimo greiéio éavertis maksimumo tankio
funkcijos ribinge teoremoje, nagringamiems nepriklausomiems, nevienodai
pasiskirséiusiems atsitiktiniams dydp iams. Bis rezultatas yra tyrimg, pateiktg [1],
apibendrinimas.
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