INDIAN STATISTICAL INSTITUTE
B.Stat. 111 Year: 2025-26 (Semester 1)

Parametric Inference: Mid-Semester Exam

Date: 1170972025 Time: 2:30 PM - 4:30 PAIL Full Marks: 30
Note: Show necessary steps to solve all of the following problems. There is no credit for a solution it
the appropriate work is not shown even if the answer is correet. Hereo o> 2 i a natural mumber, The
total marks allotted in this question paper is 33. However, the final marks awarded shall be min{.r. 304,
where @ denotes the marks actually obtained out of 33.

1. Suppose {X1..Xs) ~ No(p. . 1,4.0.5) where the bivariate normal density of No(pty, oot ai p) is
given by:

P ! . ){ 1 {(M — ) 2pley = p) e = p2) N (o — /12)'“)} }
JLryare) = = CXPYy —7 5 5 - > :
2raoa/ 1 — p? 2(1 = p?) (712 T102 a;

Determine with rigorous argument whether the following statements are true or false,
{a) Xy is not a sufficient statistic for j. 3
(hy cov (XL sin Xy cos Xo) # cov()L cos Xy sin o). 3
2. Suppose Xy XooL Y, are 1.i.d. random variables {rom a distribution having density
- ! Rl Tore p e @ ™
flalgy = 5¢ cwhere v e R and 0 € R.
(a) Find a minimal sufficient statistic for 0. o3
(b) Is the statistic S = (X1/Xe, Xo/Xy, X3) complete? Justify. 2,

3. Let Sg={(xz.y) € R? : 2> 0. y > 0, w+y < 0} where 8 > 0. Suppose (X1, Y1), (X0 ¥2), ... (X, Y]
arc independent observations from the uniform distribution on Sp.

(a) Derive a complete sufficient statistic T for 6. [
(b} What is the uniformly minimum variance unbiased estimator 8, of ¢:(0) = In§? (2]
(c) Show that
EHX, +Y) “ max (X, +Y))| = 27{ + l max (X, + 7).
1<i<n 3n 1<i<u
gl



Lo Let N Xoo Y, be iudepeudent samples from a continnous distribution with density

, AN
. - - — {4 E )
flain 3) =a 3% 2 el - [ 2 Cwhere > 00 and o > 00 9 >0
FE
Show that { f(ea. 1) a > 0} does not helong 1o an one-parameter exponential fandily, 3
; pe2 Clog Xy
Prove or disprove whether 377 X 7% is independent of —> 270" b
log X /Ny
Assuming o is known in f(xia. 3). derive the maximum likelihood estimator 7 of 3. 2
Suppose a = 1in part (¢) and 0(3) 1= E;[3]. Is 3 an asymptotically most efficient ostimator
of {7} with respeet to the Crame-Rao lower bound for the unbiased estimators of 14 757
Justifv vonr answer. ae
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