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1. We want to study the geographical distribution of a certain species of _
jumping mouse in a wide regidn. The region was divided into n small,
equaily SiZed zone, where one could either find or not find a trapped mouse.
If the mice were randomly distributed around the region, but there were
relatively few of them in total, it would be reasonable to model each zone as a
Bernoulli rial, with small success probability P» of finding a trapped
mouse. If we envision increasing the number n of zones while decreasing zone
size, it stands to reason that P should decrease, Let us suppose that Pris
proportional to (1/n), Let the random variable X» denote the number of trapped
mice throughout the region. (25 points )
(a) Under what assumptions that the random variable X» would have the
binomial distribution with parameters (8, Pn) ?
(b) Show that the limiting distribution as n goes to o is the Poisson
probability mass function with parameter being the proportional constant
as in Pn % °
(c¢) Let T1 be the time of the first mouse been trapped. Find it’ s probability

density function -

2. Does the Cauchy density function f{x) = m » x €have a mean? a

variance? If the answer is Yes, then find it? (10 points )

3. LetX and Y be random variables with mean ux, uy and variance ox,ay
respectively, and with correlation coefficient p. Suppose the conditional mean

of Y given X = x is a linear function of x, then find E(Y| X = x).
(10 points )
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4.

5.

Let independent random variables X and Y be of Uniform density function
with parameter g(),’ 1). Let W denote the min(X, Y) and V denote max(X, Y).
(20 points)

i g b o : ! .
(a) Find the joint density function of (W,V).
(b_) Wpat is the conditional density function of V|W=w ?

Let X1, X2, - -+ ,Xx be a random sample with density function f{x; ).
" “(a) " Give the definition of a statistic Z=g(X1, X2, -++,Xn) which
U idicalied sufficient for 6.
C(b) Fmd a sufficient statistic for the parameter @ in the distribution with
T density flx; 8) =0x0-1; 0 < x <L.
(¢) Show that the MLE of # is a function of the sufficient statistic and itself
Y gufficient. L ‘ (15 points)

Let Xi, X3, «*+ ;Xn be a random sample from a normal distribution with

mean p, and standérd deviation o, : (20 points )

(a) State the statistical meaning of a 100(1-0)% Confident interval for p.
“(b) How could we use the 100(1-0)9 C.I. for pto test u=07?




