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Statistical Inference (MA682)
Problem Set 06

. Let X;, ..., X,, be a RS form an exponential distribution with location parameter . That is
the PDF of X;’s are given by f(z) = e @9 )(x). Find a level a likelihood ratio test for the
null hypothesis Hy : 6 < 6, against the alternative hypothesis H; : 8 > 6, where 6, is a given
real number.

. Suppose that X, X5, ..., X, are 7.i.d. random variables form a exponential probability density
function

fw;0) =07 ™I o) (),

where 6 > 0 is assumed unknown. With preassigned o € (0, 1), derive a level « likelihood ratio
test for Hy : 0 = 0p(> 0) against Hy : 0 # 6,.

. Let X1, X5, ..., X,, be a RS from N(u;, 02) distribution and Y;, Y3, ..., Y,, be a RS from
N(p2, 0?) distribution. Also, assume that X;’s are independent of Y;’s. Derive a level o LRT
for Hy : 1 = po against Hy @ iy # po.

. Let X1, Xs, ..., X,, be a RS from N(uy, o}) distribution and Y}, Y5, ..., Y,, be a RS from
N(pa, 03) distrlbutlon. Also, assume that X;’s are independent of Y}’s. Derive a level a LRT
for Hy : 07 = 02 against Hy : 0? # o3.

. Let (X1, Y1), (X2, Ys), ..., (X, Y,) be a random sample from a bivaiate normal distribution
Ny (1, pa, 02, 02, p). Derlve a level o LRT for
(a) H, = g against Hy : g > pus.
(b) H, = g against Hy : py < pus.
(c) Ho p1 = po against Hy : py # pa.

. Let (X4, Y1), (X, Y2), ..., (X, Y,) be a random sample of size n > 3 from a bivaiate normal
distribution Ny (p1, p2, 03, 02, p). Derive a level a LRT for Hy : p = 0 against H, : p # 0. You
may use the fact that



