MATH 281C - Qualifying Exam 2007

Problem 1. Let X;...., X, be i.i.d. with the exponential distribution with rate A > 0,

with cumulative distribution function

PX,<z)=1-—e"7 z>0

1. What is the distribution of n min(X;, ..., X,)?

2. Show that
max(Xi,...,Xn) p 1
log(n) - n nmee
where the convergence is in probability. i
3. Show that
max(X, ..., X,) — log/\(n)

converges in distribution as n — oc and compute the cumulative distribution function
of the limiting distribution.

Problem 2. Let Xi,...,X,, be i.i.d. with the exponential distribution with rate A > 0
and Y7,....Y, be i.i.d. with the exponential distribution with rate 4 > 0. Consider the

Mann-Whitney U statistic:

where D;; = 1if X; > Y, and D;; = 0 otherwise. Compute E(U) and var(U) as functions of
A and p.

Problem 3.  Suppose we observe the following two samples:

(X): 1.27 -0.03 0.86 4.20 -0.92 0.71 -0.13
(Y): 0.38 0.80 -0.08 0.18 -2.03

1. Perform a two-sided median test at the 5% level (use the normal approximation).

2. Perform a two-sided Wilcoxon rank sum test at the 5% level (use the normal approxi-
mation).

Note: P(NV(0,1) > 1.96) = 2.5%
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