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V.I.Pagurova, N.S.Chizhikova (Moscow, Lomonosov MSU). On the
joint limiting distribution of central and intermediate order statistics.

We consider the joint asymptotic distribution of central and intermediate order statis-
tics when a sample size tends to infinity.

Let Xi,...,X, be mutually independent random variables with the common distri-
bution function F(z), f(z)= F'(z), the set of order statistics is X{™ < --- < X\, Let
0<ti <+ <tmytmpz > >tmpy1 >0, 0<a<1l, 0<p<1, [z] denotes the inte-
ger part of z, n; = [t;in®], i=1,...,m, nms1 = [np]+1, F()=p, nj =[n—t;n*+1],
j=m+2,...,m+1+1. Define

Aen =k/n, k=k(n) =00, Agpn—0, a8 n— oco. (1)

Necessary and sufficient conditions under which the statistic 7, = (X ,g") —dn)/cn has a
Gaussian distribution, as n — oo, for some ¢, > 0 and d, were shown in [1, 2]. If the
condition (1) is satisfied then the the Gaussian and log-Gaussian distributions are possible
limiting distributions [3, 4]. The joint asymptotic distribution, as n — oo, for central
order statistics of a rank [nA;]+1,i=1,...,m,0< A1 <--- < Ay < 1, was given in [5].
The joint asymptotic distribution of intermediate order statistics when random variables
Xi,...,X, satisfy some conditions of dependence was shown in [6]. The asymptotic limit
distribution of intermediate order statistics based on the sample with a random size was
considered in [7].

We introduce variables d,,; and b, ; satisfying the following equations

F(dn:)=t:/n'™, i=1,...,m, F(bp;)=1—1t;/n""% j=m+2,....,m+1+1.

Theorem. Let f(z) be a differentiable in the neighborhood of dn.i, , bn,j, f(dn,i) #
0, i=1,....,m, f(buj) #0, j=m+2,....m~+1+1, and limp oo n' 2 f(dn1) # 0,
limp 00 nlfo‘/2f(bn,m+2) # 0. Then for every ¢, f(¢) # 0, the joint distribution of random
variables

X —dpry ey X = dn, XY €,

Nm41

’£L77Lr3+2 - bn,m+27 cee 7X7(LT:,3+Z+1 - bn,m+l+17 (2)

as n — 0o, converges to (m+ 1+ 1)-variate Gaussian distribution with expectations equal
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zero and covariances in the following asymptotic presentations

cov (X, XV) = ti/(® " f(dn,i) f(dnj)) 4§ =1,...,m, i<,

cov (X, XV) = ti/(0® " f(bn,i) f(bn ) inj=m+2,...m+1+1,j <4,
cov (X X0, ) = 61— p)/ (0" f(dni) Q). i=1,...,m,

cov (XS, X\ ) = tp/(* T f(bn ) F(C), G=mA42,... m+1+1,

N1

cov (X, X,ﬁ?) =tit; /(N> f(dni) f(bnyj)), i=1,om,j=m—+2,...,m+1+1,

If covariances tend to zero then random variables (2) are independent asymptotically.
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