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Approximation of characteristic functions in R* spaces
F. MiSeikis (VU)

Let the series 7°=l &; of independent k-dimentional random variables &, &, ... weakly
converges to a random variable (r.v.) n, which has a nondegenerate covariance matrix
V = Cou(n). We are assuming, that E§; = 0 (j = 1,2,...) and that moments of
required order are existing. Let B> = V! and B is positively definite symmetric matrix.
L(¢) denotes the distribution of a r.v. ¢ and L(;’) denotes the characteristic function of
this r.v. Let us denote G @) = L(&‘,) (G=12,..), Q(t) = L(Bn) and

ZEHE
Iy := sup —————— (s =3,4).
llell= 1(2 E(t, El

We have this estimation of the characteristic function @(t) of the r.v. n:

THEOREM 1. Let I3 < oco. For any t under condition ||t|| < dl; 13 4 e 0, V2)

0B —exp | — 31012} <

< (da(d) + 2 )sliIPexp(~bUs, DleIP),

here

1 i 1 r-2 1 %
ad)=23 ~(5) . bumd)= 5 — d(dat@) + ¢ )13
Proof. Because Cov(Bn) = I, where I is the identity matrix, we have

E|(t, BE)I° < EEl(t, BE)<L (G=1,2,...).
j=1

From this we conclude the inequalities:

< lzgnnﬁ < 1d2
S 23 =2

( =1,2,...). So there exists the logarithm In 6,~(Bt) (J=1,2,...), and we are getting

IG;(Br) — 1| < ZE(t, BEj)* < (El(t, B3

- 1 o 1
In O() + 5nt||2| = 'Zln G;(Br) + Sl
j=1
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Z [ln(l —(1—Gj(Bt))) + %E(t, Bg,)Z]

j=1
0 ©_ 1 . LA 1 ,

= Z[_Z_(I_Gj(Bt)) + Gj(Bt) — 1 + - E(t, Bg,-)]
j=1 =" 2
3 1 1223 1 d_2 =2 1 A3

<j; Z(E@ B&)) ;r(z) + g El, Bg-,)|]

<@ ) (Elt, Bg)P)S + - 13||t||3 a(d)13||r|r‘+ 13||f||3

1 3 1 fzi 2
< (d-a@)+ )i’ < a(d-a@ + )i el
By using the inequality |e* — 1| < |x|e!*! we conclude
P 1 1 N 1
20 ~exp | = 51017} | = exp | = 1112} | exp {120 + 112} - 1]
1 3 1 2 1 % 2
<ld. - - = . -
< (da@ + g)nlei exp| - Slei? +a(d-a@) + 2 ) 1012
1
= (da@ + ¢ )bl 1P expl—bs; )l

In the case L(§;) = L(A/"'g), (j =1, 2,...) with linear operator A under conditions
m :=infyy=1 |Ax|| > 0, ||A]| < 1 we have the estimation:

l < 1-
: uAu

(1-m)7T

here

i E|(, &)
s = su

imt (E (1, E)2)7
This means, that we have the rate of approximation 4/1 — m in the Theorem 1, if m 1.

THEOREM 2. Let Iy < 1. For any t under condition ||t|| < 114_ 174

0 —exp | - Lpe} (14 237 B¢, BEyy?
2 6 &

1 1
<O, 17alylel exp | = S eI} + [0, O18LZ1el® + S IZle1) exp(—0, 3831112,

Proof. In this case we use inequality

1

- 1 1 1
IG;(1) — 11 < S (B¢, Bz < 3 120t <

ool~
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for getting

- 1 e - 1
0@ + 511 < 3 318 3 (B, B+ <hllel?
r=2 j=1

1 1
<O, 1325kl + el < 0, 1172 e,

Also we have

- 1 3
In (1) + S lell® - 5 ; E{s, Bg;)>

M8

3
[ln(l -(1- G (B1))) + = E(t BEJ) - %E(t, BE,-)3]

j=1

Mz

P _~ i3
[ E (1 - G;(Bt)Y + G;j(Br) -1 + %E(t, Bg;)? — %E(t, st)3]
1 r=2

8?

1 ez 1
Z[4(E(t Btj) 2)zzr 182 + 57 E(t, BE) ] < 0, 174142 )%

r=2

The next inequalitie‘s complete proof:

- 1 P&
Q(r) —exp{ — =llz)1? (1+— E<t,Be-)3)
{ 2 ] 61.; J
exp | In 0() + lurn’} - (1 +2 i E(t B&-P)
2 64" /

-~ 1 _~
exp [ InQ(r) + 5ur||2] - (1 + (ln o) + %utu’))l

+expf - %uruz]

<exp| - 3012

<exp|{ - —;-utuz}

B + 22 - & f E(t, BE;)®
2 6 j=l ’ j)

Looyfl, a1 ~ 1 .
<exp{ - 3l }(2|1n o) + 5l exp[lan(r)+2||tu |1 +0. 174k

1 1 1 }
< exp[ - 5||ru2}(5(o, 1325Lliel* + <hslleI*)?exp{0, 1171117} + 0, 174z4ut||‘)

1 1
<O, 174lglel exp { = 312} + [0. O18Z1e1® + 12111 exp(~0, 383011,

In the case L(&) = L(A/~1€) (j = 1,2, ...) with linear operator A under conditions:
m > 0, ||A|l < 1 we have the rate of approximation 1 — m in the theorem 2, if m 1.
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