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. (15%) Consider an infinite sequence of independent tosses of a coin that comes up heads

with probability 0.2.

(a) (5%) Compute the probability that the 5th head appears on the 10th toss.

(b) (10%) Let X be such that the first heads appears on the Xth toss. In other words. X

is the number of tosses required to obtain a heads. Compute the expectation E[X].

. (50%) Consider a random sample of size 2. X;. X,. from the uniform distribution over

the interval (0.6) for ¢ > 0.

(a) (10%) Find the p.d.f. of thesample range i = A, — Xol.

(b

) (
) (10%) Find an unbiased.stfficient estimator of 6. denot ed as U. and the p.d.f. of U,
(¢) (10%) Find themaximum likelihood estimalor (MLE) ofig, denoted as T
(d) (10%) It can'be seen in (¢) and.(d)-that.the MBE T is a funetion of the sufficient
estimator Uh Show the folldwing genepal resultsglot Wiis iy baja random sample
from a distribation that has pdf f(z:6).6 € Q. 1f a sufficient statistic U for # exists
and if a MLE, Tt also exists uniquely. then T is a function of &£
(e) (10%) Which one, 15 a Befter estimator for 67 R. Uod T? Pléase consider at least

two criterion for comparison and cxplain the resulis.

(10%) Suppose X ~ Bim(nx.wx). Y ~-Binaymy) and X.Y arc independent. Derive
the conditional distribution of X given X + Y.

. (10%) Let Xy, ... X be awandem sampléfrom-a‘gamma distribution with known pa-

rameter ap and unknown 3 > 0. Construct a confidence interval for 3.

. (15%) If Xi..... X, is a random sample from a distribution with the following p.d.f.
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where 0 < 6 < oco. Find the unbiased minimum variance estimator of 0.
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