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Abstract The rank statistic Sn(t) = 1/n
∑n

i=1 ciRi(t) (t ∈ R
p), with Ri(t) being

the rank of ei − tTxi , i = 1, . . . , n and e1, . . . , en being the random sample from
a distribution with a cdf F , is considered as a random process with t in the role
of parameter. Under some assumptions on ci , xi and on the underlying distribu-
tion, it is proved that the process {Sn( t√

n
)− Sn(0)− E Sn(t), |t|2 ≤ M} converges

weakly to the Gaussian process. This generalizes the existing results where the
one-dimensional case t ∈ R was considered. We believe our method of the proof
can be easily modified for the signed-rank statistics of Wilcoxon type. Finally, we
use our results to find the second order asymptotic distribution of the R-estimator
based on the Wilcoxon scores and also to investigate the length of the confidence
interval for a single parameter βl .
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1 Introduction

Consider the linear regression model

Yi = α + β1 xi1 + · · · + βp xip + ei = α + βTxi + ei, i = 1, . . . , n, (1.1)

where α and β = (β1, . . . , βp)
T are unknown parameters, xi = (xi1, . . . , xip)

T,
for i = 1, . . . , n are known constants, and e1, . . . , en are independent, identically
distributed random variables with a cumulative distribution function F . Let Ri(b)
be the rank ofYi−bTxi amongY1−bTx1, . . . , Yn−bTxn and x̄n = (x̄n1, . . . , x̄np)
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