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Abstract
For Gaussian stationary triangular arrays, it is well known that the extreme values 
may occur in clusters. Here we consider the joint behaviors of the point processes of 
clusters and the partial sums of bivariate stationary Gaussian triangular arrays. For a 
bivariate stationary Gaussian triangular array, we derive the asymptotic joint behav-
ior of the point processes of clusters and prove that the point processes and partial 
sums are asymptotically independent. As an immediate consequence of the results, 
one may obtain the asymptotic joint distributions of the extremes and partial sums. 
We illustrate the theoretical findings with a numeric example.

Keywords  Bivariate stationary Gaussian triangular array · Point process of clusters · 
Partial sum · Joint behavior

1  Introduction

For a centered unit-variance stationary Gaussian triangular array {Xn,s, 1 ≤ s ≤ n} , the 
distributional behavior of the maximum Mn = max1≤s≤n Xn,s has been studied exten-
sively. Under the so called Berman condition about the correlation �

�,n = �
(
Xn,sXn,s+�

)
 , 

Mn has the same asymptotic distribution as the maximum of n independent random 
variables (see e.g.,  Berman, 1964; Leadbetter et al., 1983). Mittal and Ylvisaker (1975) 
obtained the asymptotic distribution of Mn under some weaker conditions. However, 
it is not uncommon that large values may occur in clusters in practice, and as a result, 
the independence model may not be appropriate. For instance, displayed in Fig. 1 are 
the daily log returns of Amazon from October 6, 2011 to October 2, 2013. For clarity, 
we plotted the times on the horizontal axis only for those values which are greater than 
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