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1. (a) Let X and Y be two random variables such that X is stochastically larger than Y. If
there exists a constant ¢ such that Prle(X —Y) < 0] = 1 then what can you say about the
constant ¢ and the support of X in comparison to the support of ¥'?
(b) Develop a test, explaining the set-up, for the testing of hypothesis problem for Kp, the pth
quantile, 0 < p <1, Hy : k, = &, against H; : k, > k2, k2 being a specified constant.
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[4+8=12]
(a) Let X be a random variable that is symmetrically distributed about ¢. Let ¥ be another

random variable such that X + Y = 2¢. What can you say about the distribution of ¥'?
(b) Develop the Sign test and obtain 100 (1 — &) % confidence interval for the median.
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3. (a) Let X and Y be two independent random variables drawn from the distribution given by
Value ap as g
Probability p; ps Dk

where p; > 0 and Z?zlpj = 1.
Let further U be a random variable with distribution given by
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Show that

Pr (X and Y are tied] = kVar (U) + d

(b) Develop the Wald-Wolfowitz runs test and explain how would you tackle the problem of
ties.
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4. (a) Define linear rank statistics.

(b) Develop the Wilcoxon Rank Sum Test.
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