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3. (10 %) LetYy,Ys,...,Y, denote a random sample from U(0,1). What is the distribution of
the range R = Y(n) — Y(1), where Y{;) denotes the it order statistic of the sample.

4. (15 %) Let X1, X3,..., Xn be a random sample from a N (i, o%) population, where u and o?
are unknown parameters, and let X = $°7 | X;/nand §? = 37 (X, — X)?/(n — 1). Write

down the distribution of each of the following random quantity and identify if it is a statistic?
WX B VRX —p)/S ©Xi+Xe D) (Xi—wu)?/(Xo-p)? E)n(X - p)?/e?

5. (10 %) Let Xy, Xa,..., X, be iid. Bernoulli random variables with parameter p. Find the
maximum likelihood estimator (MLE) of p. (Make sure it is a maximum.)

6. (15 %) Let X1, X5,...,X; denote the capacities (in ampere-hours) of 5 batteries sampled from
a normal population with Zf:l z; = 718 and Z?:l z2 = 103236.

a) Bstimate the population variance o2

b) Give a 95% two-sided confidence interval for o2.

7. (15 %) Let X;,---, X, be a sample from the exponential distribution with density f(z}f) =
fexp{—0z}I(z > 0)and Yy, -, Y, bean independent sample from f(y|u) = pexp{—py}(y >

0), where I(-) denotes the indicator function. Find the likelihood ratio test and its asymptotic
distribution for testing Hy : o = 26.
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