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L.(30%) Let random variable X has a density Tunetion [(x), cumulative distributinn function F(x), mean
u, and variance v. Define Y=c+dX, where ¢ aud d are constants satisfying - e0 < ¢ <o2 and d>0.

{a) Select ¢ and d se that Y has mean € aud variance 1.
(b)) What is the correlation coel{icient between X and Y7

(c) 10X 1s symmetrically distiibuled about u, is Y necessarily symmetrically disteibuted about its mean?

2.20%) Killy Oil Co. has decided 1o drill Tor oil in 10 difterent ocations; he cost of fiilling at each
location s $10.000 (i.c. total cost is $10,000) The probability of finding oil in a given location is only
5. 0 oil s Tound at a given location, the amount of money e company will get selling oil {excluding

(he mitial FHL000 drilling cosl) from thai locotion is an exponcntial random variable with mean
$50,000.

{a) What is lhe expected profit of this company?
{(b)y What is the probability that the Kitly Oil Co. could obtain more than $16,000 profils, if the oil is

found exactly in two locations.

3.30%) Let X, and X, be a random sample of size 2 (rom the uniforn distribution U(0,1). And Y= Xo+Xa

(a} Whatis the joint probability density function ol X, and X, ?
(1) What is the probability density function of Y? Please graph it.

(¢} What is the smadlest sample size needed for Y to be approximated by a notmal distribution? Why?

4. (10%) Curs arrive at a tol] booth ata mican rate of five cars every 10 minules according to a Poisson

process. Deline X as the tine that the toll collector has to wait before collecting the eiphith tol},

(1) What is X distributed?  What is the expected waiting time?

(b} I'ind the point at whicl the wailing time obtains its maximum.

3.(10%) What do the assumplions of the clussical regression model really mean? What does a lincar

regression maodel mean? Under what circumstances could a non-lincar mode! be transformed (o lincar?

Please give an example.
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