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1. Let Z,, ..., Zg be independent standard normal random variables. Identify completely
the distribution including the parameters of each of the following random variables. Be

sure to justify your answers.

(@) U=Z3+Z2+ Z¢ + Z3.

(b) V=2Z, —4Z; +6.

(c) W=Zg/\/(Z3+ Z} + Z2 + Z2 + Z2) /5

(d) Y =3(2¢ + Z3) /123 + Z3 + Z3 + Z3 + Z3 + Z3].
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2. After travelling to the Joint Statistical Meetings in Montreal in 2013, I arrived back in
College Station with 4 U. S. quarters and 3 Canadian quarters in my pocket. Suppose
that I cannot differentiate between the two types of quarters by touch. I randomly

choose two quarters without replacement from the seven in my pocket. Let X= the
number of U. S. quarters out of the two in my sample. To answer this question, you
may use without further proof the fact that the probability mass function of X is given

by:
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(a) Compute the moment generating function (mgf) of X. Then use the mgf to verify
that E(X) = 2 and E(X?) = 2.
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(b) Suppose there were a total of 49 statisticians who returned from Montreal, each
with 4 U. S. quarters and 3 Canadian quarters in their pocket. Each of these 49
statisticians randomly selected two quarters without replacement from their pocket.
Let W = the total number of U. S. quarters that were randomly selected by the 49
statisticians. Write out an expression to approximate P[W > 77] in terms of the
standard normal cumulative distribution function, giving reasons for your answer.
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. Suppose that X;,
sity function

X, is a random sample from a distribution with probability den-

o) = {f‘”’" e

where 6> 0.

() Write down the score equation for the maximum likelihood estimator (mle) of 6.
Then use the score equation to verify that the mle is

(b) Compute the bias, variance, and mean squared error of the mle § found in part a.
as an estimator of 6. (Hint: you may use the properties of the gamma distribution
with a =2 and A = 1/6 given on the formula sheet.)
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4. Suppose that (X, Y) have the joint probability density function (pdf)

P [FHY 0sEsiosys<t
xxy(@) =1, otherwise.

The marginal pdfs of X and ¥ are, respectively,

and
+4 0<y<1,

'
)= {,; ety

() Compute E(X) and E(Y).
(b) First, compute E[Y|X = ]. Then compute E[E[Y|X]] to verify directly that
E(Y) = E[E(Y]X)].




