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Necessary and suffcient conditions for the asymptotic distribution of the largest entry of a sample correlation matrix

Let {Xy; ;% > 1,k > 1} be a double array of nondegenerate i.i.d. random variables and let {p,, ; n > 1} be a sequence
of positive integers such that n/p, is bounded away from 0 and co. In this paper we give the necessary and sufficient
conditions for the asymptotic distribution of the largest entry L, = maxi<;<j<p, |/3§7;)| of the sample correlation matrix
r, = (/A’g;))lsi,ﬁpn where ,657;) denotes the Pearson correlation coefficient between (X1 ;,..., X, ;) and (X1 ;,...,Xn ;)"
Write F'(z) = P(|X1,1]| < 2), 2 > 0, W, = maxi<ici<p, | 2opey (Xki—¢)(Xpj—c)|, and W, = Wy ., n > 1, ¢ € (—00, 00).
Under the assumption that E|X; 1|>T% < oo for some § > 0, we show that the following six statements are equivalent:

(1) Ty o 12 [ myra (F7 7 (@) — FP71(Y282)) dF (2) = 0,
(il) nP(maxi<;<j<n |X;X;| > v/nlogn) — 0 as n — oo,

Wu,n P 2
(”I) vnlogn — 207,

(iv) (=221, 52,

logn

2

(v) limy,— o0 P( Wi _ g, < t) = exp{—\/%e_tm}, —o0 < t < 00,

not

(vi) limy, oo P(nL2 —a, <t) = exp{—\/%e_tp}, —00 < t < 00,

where = EX; 1, 02 = E(X;1 —p)?, and a,, = 4logp,, —loglog p,,. The equivalences between (i), (i), (iii), and (v) assume
that only ]EXIQ)1 < 00. Weak laws of large numbers for W,, and L,, n > 1, are also established and these are of the form
Wy /n® %o (a > 1/2) and n'=“L, Lo (1/2 < a < 1), respectively. The current work thus provides weak limit analogues

of the strong limit theorems of Li and Rosalsky as well as a necessary and sufficient condition for the asymptotic distribution
of L,, obtained by Jiang. Some open problems are also posed.

This talk is based on my recent work joint with Professors Wei-Dong Liu and Andrew Rosalsky.



