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o

. Suppose that X7, ..., X, are i.i.d. random variables having absolute continuous dis-

tribution function F. Define X,y = maz(Xy, ..., X;). Find the asymptotic distri-
bution of the random variable Y = n(1 — Fx,, (z)), where Fx,,, is the distribution
function of X,). 4

. Suppose that X1, ..., X, is an independent sample from cumulative distribution func-

tion Fy and Y3, ..., Y,, is an independent sample from cumulative distribution func-
tion Fy. The parameter of interest is
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Lot 6 = §- be an estimator of #, where X and Y are the sample means. Show that
the influence functions are
z— Yy — 1o)0
Lia(z; Fr; F2) = #—2 and  Lga(y; F1; F2) = —(L';L—)-
2

5

. Gini mean difference (GMD) is defined as E|X; — X5|, where X; and X, arc two

independent copies of X whose cumulative distribution function is F'. Find a plug-in
estimator of GMD. Write down the bootstrap algorithm to find the distribution of
the estimator so obtained. 6

. Define the consistency of a test statistic. Suppose F is a continuous symmetric

cumulative distribution function with unique median €. Prove that the Wilcoxon-

signed rank test is consistent for tests on 6. 5
Define the Kendall’s-7. Find an estimator of the same. 4

Suppose that fis a histogram estimator of the density f. Define

F=B(f =3 Hiwe5),

where p; = [, f(u)du. Also define

l(z) = (maz{y/ flz) - (:,ﬂ})2: u(z) = (v Fz) + (3)2,

Z{x 2 x 2 = o ) -
where ¢ = 222" ™ with bin size m and sample size n. Show that (I(z),u(z)) is an

n

approximate 1 — « confidence band for f. 6



10.

Suppose we observe two independent random samples X, ..., X, and Y1, ..., Y, from
distributions F(z) and G(x — @), respectively. We wish to test the null hypothesis
Hy : 8 = 0 versus the alternatives H; : § > 0. Under some assumption on F and
G, show that the asymptotic relative efficiency (ARE) between the Mann-Whitney
test and the independent t-test is 12Var(X)([ f2(y)dy)?. Obtain the ARE value
when the parent population is

a) standard normal  b) standard uniform. 8

. Suppose that X, ..., Xp,... are iid. normal random variables with mean p and

variance o2, both unknown. Discuss the sequential procedure for estimating . as
one needs to minimize E(A|X,, — p| + n), where A > 0 is known constant and
Xn == - 2y X A 4

n 1=1

. Suppose that X, ..., X,,... arc iid. random variables from a Poisson ()\) distribu-

tion with 0 < A < co. We assume that A is unknown. Let us test a simple null
hypothesis Iy : A = Ay versus a simple alternative hypothesis Hy : A = A\ (> A)
with preassigned type I and type II error probabilities o, 3, 0 < a < 8 < 1 . Write
down the SPRT. Also write down the expression for Wald’s approximation of the
OC function and the ASN function. 7

Suppose that X3, ..., X,,,... are i.i.d. random variables with a N(u, u) distribution
involving an unknown parameter p,0 < p < oco. Find a 100(1 — @)% fixed length
confidence interval for p. 5



