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1. The random variablé X has the distribution function F(s)—d b ~ 0<@<2.
. o e S : ' 2.}’4= __25_..“:{._4

B - 1, 1<z

1 (a} .f".ir-ici.-tf.lé'ﬁlea.n of X. fﬁ%.} '

- {h] Fmd the moment generatmg functmn M{t} of X. (5%)

. Let X be the sample mean of a ra,ndam samp!e of size 3 fmm the uniform dlstl‘tbutmﬂ on the interval
- (6 3}, Use the C. L T. {Centra.l Limit Thearem] to approxlmate P(1/3 < X < 4/3). (10%)

['a,J The ra,ndcm variable X has mean 3 and variance 64, . If § is unbiased for X's standard deviation,
then what is the mean of 87 (5%)

(B} X1, Xa, Xo is a random sample from some population with mean @ and variance o*. Let 4 =
(X + X2)/2 and g, = = (X1 + X; + Xg},"& Which estimator would you say is best in estimating &7 -

fheat in the sense minimurn variance and unhla.sed for 8). {5%)

o Let Xy,..., X, [t:-e ara,ndorn sample of size n from normal distribution N(1, H], 0 < & < oo (i.e. mean=1

and variance = §).

(a) Derive the best unbiased estimator of 8. {.lﬂ%j

(b) Derive the maximum tikel; hoc-d estimator of é. [ll}%)

{¢) Compute the Rao- Cramér lower bound (5%)

{d) If n =10, what is the eﬁ"t-c:lenc:y of maximum |1]{El]hﬂﬂd estlmator in part (b). (5%)
Let Xj,..., X and ¥1,..., ¥; be random samples from the independent norma] d:stnbutmns Nz, 02)
and N(g,, 7), where g Fyy oz, and al. are niknown. Suppose sample means £ = EIEL ¥ = 38, sample
variances s2 =9 and s = 16. '

(a) Assume that G_Z'z ::rz. Find a 98% mnﬁdénce interval for pz — g, (7%)

{b] Assume that o2 = 20%.. Derwe a,nd find & 98% confidence mterva.] for jsz + fiy. {3%]

The probability dens:ty functwn of- X is. de‘ﬁned by f z) =< exp{—ﬁj 0<z<co, 0 <f<co We
shall test Ho: 8 = 1 aga,mst H H = 2 using a single observa’mon of X. Let the critical region be

defined by C = {z LT > 1}

(). Find type T error. (7%)

- {b) Find type M error. (8%)

(¢} Derive & uniformly most powerful tesh 'fu,r_t.es!;ing Hy: =1 against H, 1 € < 1 with the type [
error v = 0.05. (10%) . :
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