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1. Formulation of result

Let {X;, t = 1,2,...} beareal stationary Gaussian sequence with means EX; = 0 and
the covariance matrix (c.m.)

R=[EX,X] t:_: det R # 0. (L.1)
Denote
€n = 2": a,: X, Xt, (1.2)
s,t=1
where, without loss of generality, we can suppose the matrix A = [a,vt] ::11——: to be sym-

metric. We denote by u1, u2, . . ., in, a spectrum of eigenvalues of matrix RA obtained
in the solution of the n** degree algebraic equation det (A — pR~1) = 0.

We know that the distribution of a r.v. £, defined by equality (1.2) is the same as that
of the r.v.

=Y Y}, (13)
j=1

where Y;, j = T, n are independent Gaussian r.v's with EY; = 0 and DY; = EY? = 1.
Then

Eé =Enn =) uj;, (1.4)
i=1
B2 =D =Dp.=2) ul. (1.5)

Jj=1
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Denote by
£ =t ;Efn’ (1.6)
Fg (2)=P(.<z), p;(x)=— F- - (z) %)

the distribution and the density function of the r.v. &,,; and by

x

®(z) = / e(y)dy, o(z)= \/% exp{ - %xz} (1.8)

—00

the (0,1)-normal distribution and its density, respectively.
In order to obtain asymptotic expansions of the distribution function F~ (:r) and its

density 4 (x) of ther.v. {,,, defined by equality (1.6), in large deviation zones, according
to the general lemmas obtained by the author in [4], [1], one must have the estimates of
the k** order cumulants of the r.v. 7,

1 dk
Te(mn) == aglnfon®)]_,  k=12,..., (19)
where fe(t) Eexp{it{} is the characteristic function of ther.v. £.

Let Z; : Y y 3 =1,2,...,n. Recalling that Y; - (0,1) are normal independent r.
vanables, we get

f2,(t) = Be*% = fya(uit) = (1 - 2ip;t) /%,

Fon () = H (1 - 2ip;t) "2, (1.10)
Then, by the definition of 'x(7,) and by equality (1.9), we obtain
Te(na) =251k — 1)1k, k=1,2,.... (1.11)

Taking into account, that
Fl(nn"En‘n)=01 Fk(nn“Enn)=Fk(17n)a k=2’31""

we get

Tx (&) = Tx((6n — E€n)/Ba) = Tu(nn) /B (1.12)

n n k/2
= 2k-1(k-1)!zp§/(2zy§) , k=23 ... (1.13)
j=1 j=1
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Hence we obtain the following estimate of the k" order cumulant T (€,,) of the r.v. En:
ITE)| < (k-1)/AK2 k=243,..., (1.14)

where

n 1/2
2 2.)
Bn ( ng ”’7

An= 2 max |uj| B 2 max |u;| - (19
Next, let
A% :=col,, o = (1/6)(v2/6), (1.16)
T, = 1—12(1 - A%)A;, ’ (1.17)
0;, i =1,2,..., stand for quantities not exceeding a unit in absolute value.

Theorem. For the distribution density or3 (x) of the rv. En defined by equality (1.6) in
the interval

0<z <A}, (1.18)

for integer l, | > 1, the equality

7z @) L1 r+1Y!
=22 —exp{Ln(z)}{1+ ) M,,(x)+86 l( )
o@) P { Ln( )}( VZ:() (@) + 0190 3
2
16,27 —Lexp{ - ng} (1.19)
3 4 1/4 5
H I#ikl
k=1
holds. Here

La(z) =) Mnz* (1.20)

k=3

is a Cramer-Petrov series, where coefficients are found by formula (2.9) in [1] expressed
through the cumulants of the rv. &y:

1.~
A3,11 = '5 Fa(ﬁn),

Mn = o5 (T (@) - 3T3(E),

1 ~ - - -~
X = 75 (Ts En) — 10T E)Ta 6r) +15T3En) ) -
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here the k** order cumulant Ty (€,), k = 3,4, ... ., is expressed by formula (1.13). Poly-
nomials M., . (z) are expressed by formula (6.8) [1], where one must take a cumulant of
the respective order of the rv. £, instead of rv. €. Ina special case,

1. ,~
Mo,n(l') = 0, Ml'n(.’l:) = —EI‘;; ({n) T,
Myn(z) = 3 (ST2(E) - 2Ta () )o? + 2 (3Ta(E) = ST2E). ..
8 24
We get the expression of the quantity q(1) from (6.11) [1], supposing that v = Q:

l
q(l) = (3\;2—6) 8(l+2)243(l+1)1‘(3’2i). (1.21)

The quantities By, T,, and the function o(z) are defined by equalities (1.5), (1.17) and
(1.8), respectively.

2. Proof of the theorem

Since, for the k** order cumulant Ti(&n), k = 2,3,..., of the r.v. £n, estimate (1.14)
holds, for the r.v. £ = &, the condition (S,) withy =0and A = A,,, A, being defined
by equality (1.15), of Lemma 6.1 [1], [2] is satisfied. Based on this lemma we have to
estimate the integral

R, = / |75 ®)] dt, @1

[tI>T

where the quality T, is defined by equality (1.17), and

fin(h) = (n(h) — M (R))/B..(R), (2.2)
ma(h) =" Z;(h), : 23)
=1

In this turn Z;(h) is a r.v. Zj = ,uj}’;.z, J = 1,2,...,n, is a conjugate r.v. with the
density function

Pz, (7) = €p, (z)/ / e"*p, (z) dz, 2.4

My (h) = En,(h), BZ(h)=Dn,(h),
f;;n(h) (t) = Eexp {it?]’n(h)} @2.5)

is the characteristic function of the r.v. 7j,(h).
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Further, let
[ )
s, (k) i= Beh% = / ep, (z)ds. 2.6)
—00

Since f, (t) = Eeit%i = Pz, (it), taking into account the expression of f,_ (t) by equa-
lity (1.10), we obtain

¢z, () = (1—2mh)™% j=1,2,...,n. @7

Hence, basing on the expression of the density p, (z) of thr r.v. Z;(h) by equality
(2.4), we get

(h +it) \-1/2
fa,m®) = _(W = (1 - 2Vj(h)it) , (2.8)
where
Vj(h) =p._,~/(1-2pjh),j=1,2,...,n. (29)

Recalling that Y, j =1,2,...;n, are independent (0,1) — Gaussian r.v’s, we obtain

Fruwy(®) = exp { Jg ((h)) } I1 72 (¢/Ba(R)). (2.10)

j=1

From this, basing on the equality (2.8) we derive
n 4'/2( h) ) -1/4
|fs @ = I_I (1+ B2(h)t) . 2.11)

Recalling that the r.v. 9, = 3_7_; Z;, where Z; := uiY2 j = 1,2,...,n, are
independent r.v’s, we get

¢na (h) = Ee"™ = exp { > %Fk("ln)hk } 2.12)
k=2""

Then the mean M,,(h) and variance B2 {h) of the r.v. 7, (h) defined by equality (2.3) are
equal to:

M, (k) = dhln%..( )—Z( 11),Pk("7n)hk '
k32 1 (2.13)
Bi(h) = Eh—z Inpn.(h) =3 gy T (1)A*
k=2
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respectively. Hence, basing on the expression of T'x (1) by equality (1.12), we obtain

B2(h) = 32(1+oz -1)(2 max Ip,lh) )

k=3

= BZ(1+6(1/5)),

(2.14)

for all 0 < An/(12By,), where B, and A, are defined by equalities (1.5) and
(1.15), respectlvely Now, recalling the definition of ~;(h) by equality (2.9) and the fact

-1
that 0 < h < (1/12) (2 lt?]agcnmjl) , we get

vi(h) = p; /(1 - 2pjh) = p, (1+(8/11)), j=T1,n.
Next, using equalities(2.1) and (2.11), we have

o [ (e )

j=1
|:|>T,. Fin

<11 |2, (¢/Ba() | .

k=1
It is easy to check that
2 2
4vj, (k) , 4]1/,1(h)u,2 h)| ;2
—_ > _— .
E(” B2(h) ‘) g (” BI(h) )

Consequently,

il

Then

t
[z, (w) (T(h))ldt D 2 m

Hence, making use of the Cauchy-Schwarz inequality, we obtain

s B,.(h)

t

0 4
J1I 4
—oo k=1 IT |vis(B)]
k=1

7r< B2(h) )‘/2.

(2.15)

(2.16)

2.17)

(2.18)

(2.19)
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Now, making use of equalities (2.14j and (2.15) one can easily check that 0 <
4v2(h)T2/B2(h) < 1. Thus, basing on the inequality In(1 + z) > 32,0 < z < 1,
we have

w?h) L\ 422
In (1 + By T ) 2 (2.20)

Hence, taking into account equalities (2.16) and (2.19), we obtain the estimate of integral
R,:

2me? B, 1
R, < T " exp{ - ET’g}’ 2.21)
kl-—-Il ]

where T, is defined by equality (1.17).
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Stacionaraus Gauso proceso kvadratinés formos pasiskirstymo tankio
funkcijos asimptotinis skleidinys didZiyju nuokrypiu Kramero zonoje

L. Saulis
Darbe gautas kvadratinés formos

=Y 00X X, kur Xet=12,...,
s,t=1

- stacionarus Gauso procesasir A = [a.. ¢] — simetriné matrica, pasiskirstymo tankio asimp-

totinis skleidinys didZiyjy nuokrypiy Kramero zono_|e. Sis rezultatas gautas, remiantis straipsnio
autoriaus bendraja lema 6.1 [1] ([2]), apjungianti kumulanty ir charakteristiniy funkcijy metodus.



