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Abstract: The problem of interest for the statisticians is that of determining whether
there exists a relationship between two characteristics in a population. Several authors
attempted the quantification of the concept of stochastic dependence for bivariate
distributions. Rank tests for independence based on complete data can be found in
Kendal (1962), Kruskal (1958), Bhuchongkul (1964), Puri and Sen (1971), Shirahata
(1974), Conover (2002), Iman and Conover (1987). Shiéh, Bai and Tsai (2000) proposed
some rank tests and derived locally most powerful rank test for testing independence
against a weighted contaminated alternative. Pandit (2006) derived locally most power
rank test for this problem with a different weighted alternative. However, in practical
situations, some observations on either of the variables may be missing. In such a
situation the tests mentioned above can not be applied. Wei (1983) derived a locally most
powerful rank test for independence against the alternative given by Hajek and Sidak
(1967) in presence of missing values. In this paper, we propose rank tests and derive
locally most powerful rank test for independence in presence of missing values.
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random sample from a bivariate distribution function F(x, y). The problem is to test

Hy : F(x, y) = Fi(x) - F5(y), forall (x, y). Here, we study the following alternatives:

(1) X=X"+AZ, Y=Y"+AZ, where X", Y* and Z are mutually independent
(Hajek and Sidak (1967)).

Q) X=X"+u(X")AZ, Y=Y"+AZ, where X", Y* and Z are mutually

independent and u(x) is monotone in x (Shieh, Bai and Tsai (2000)).

Under (1) and (2), it is clear that if A =0, X and Y are independent and larger the A is,

the more dependent are X and Y. Thus the constant A may be regarded as a dependence
or mixing coefficient. The alternatives stated in (1) and (2) indicate the positive
dependence of the random variables X and Y.

Let Ry, Ry, ..., R be the ranks of the first coordinates X, X5, ..., X of the

n+m n+m

sample and Oy, O,, ..., O, be the ranks of the second coordinates Y}, Y5, ..., ¥, of



2

the sample. We developed new rank test for testing independence against the alternative
(1) which is the function of R;’s and Qj’s, 1=1,2,..,n+m, j=12,.,n+k

The LMPR test for the alternative (1) is studied and the LMPR test for the alternative (2)
is derived. The performance of the new test proposed is studied by computing estimated
powers.
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