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1.

Find the set of values of p such that Shannon’s entropy of the two point pmf
(p, 1 = p) excedes entropy of the three point pmf (1/16, 1/16,7/8).
[10]

Define deficicncy between two statistical experiments under the same measurable
space. Show that for an experiment & if there is a sufficient statistic 7 then
deficiency of £ with respect to €, where ounly T is observed, is zero.

Show that the deficiency of Bin(n. #) with respect to Bin(n + 1, f) goes to zero as
n — 20 by deriving a suitable upper bound.

15+ 20=35]

Deseribe the three basic principles of statistical inference namely. Sutficiency, Con-
ditionality and Likelihood, and the Evidence with appropriate examples. (Answer
should be brief and to the point.)

Counsider a data generated as follows. First senerate three imdependent normal
variables X', X, Ny with a connnon mean ¢ € R and variances o7, 40° and 902,
ot >0, respectively. Next a discrete variable {7 is generated independently which
assumes values in {1, 2,3} with equal probabilities. Observed data D are recorded
as

D

I

(X1, min (X, X3),max (Xy, X3)) if U =1
(min (X1, X3), Xy, max (X1, X3)) if U =2
= (min (X7, Xy), max (X, X,), Xs3) if U = 3.
Derive appropriate t-statistics for testing Hy : ¢ = 0 in the two cases when (1) Uis
observed and (2) U is not observed, using couditionality and sufficiency principles.

I

Let @ = (21, 29.... . 2,) be a sample of n independent observations from N(6, o?),
Let D = (a9 — 1,23 — 2y..... 2, — 21) be the difference statistic. Show that
the class {h(D)} of measurable functions of D does not exhaust the family of
o?-oriented statistics.

5+20+10=35]

P.T.O..



8N

{(a) Describe True positives. False positives. Bonferroui corrections and FDR in a

formal multiple testing setting with m hypotheses.

b)) Describe the procedure suggested by Benjamini and Hochberg and state the nec-
essary result which establishes that BH procedure controls FDR in independent
multiple hypothesis setting,.

5+ 15=20]
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