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(25 %)

1. Let {(x, y) = 6¢x be the joint density function of two random variables X and Y
withO<x <y<ec.
(5 %) (1) Find the appropriate value of c.
(5 %) (2) Find the marginal distribution of X.

. 1
(7 %) (3) Find the conditional probability Pr( Y < % | X< 3 ).
(8 %) (4) Find the density function of Z =X ~Y.
(10 %)
2. Let X be a (uniformly) discrete random variable with probability mass function

Pr(X=x)= 7]—1— for x =a+l1, a+2, ..., b, where a and b are integer values with

(b-a)’ -1
12
(a<0,b6<0),(a<0,b>0),and (a>0,b>0).

a < b. Prove that Var(X) = remains the same for all possible situations

(15 %)

3. If there is a random sample of size n selected from the uniform distribution with

density function f(x) =—;— forO0<x<@ and ¢ >0.

(5 %) (a) What is the maximum likelihood estimator é of 67
(5 %) (b) Derive the density function of é

(5 %) (c) Find the value of ¢ such that E(cé) =4. |
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yshev’s Inequality) If the random variable X has a
mean w and variance o?,

then for every k = 1,

: 1
P(Xx ~ p.l = ko) SF,

DEFINITION

Letfy,_,(y) denote the pdf of the random variable Y for a
given value x,and let E (Y|x) denote the expected value associated with Fri(y).
The function

y=E(Y|x)
is called the regression curve of Yonx.

Definition introduces the notion of a regression curve in the most general of
contexts. In practice, there is one special case of the function y = E(Y|x) thatis par-
ticularly important. Known as the simple linear model, it makes four assumptions:
D) fr1{y) is a normal pdf for all x.

(2) The standard deviation, o, associated with fri<(») is the same for all x.
(3) The means of all the conditional Y -distributions are collinear—that is,

Yy =E(Y|x) =B, + Byx
(4) All of the conditional distributions represent independent random variables,

5: {fZ(PE”OF) Let (xl,Y,),(xz,Yz),...,and (x

. Y,) be a set of points sat-
isfying the simple linear model, E(Y|x) = By + B, x. The maximum-likelihood
estimators for By, 8, and o are given by
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where f’,- = /§0 + le,v,i =1,

JZD/Q(KWF) Let (.\’1. Y!)‘

isfying the simple linear mod

(xz, Yz),‘..,and (x
MLE:s for g3,, 8,

w Vo) be a set of points sat-
eLE(Y|x) = By + B, x. Let By, B,,and 6 be the
and o, respectively. Then
(a) ﬁo and B, are both normally distributed.

(b) ﬁo and ffl are both unbiased: E(ﬁo) = B, and E(fl,) =4,.

() Var([},) =— L
2 (x5 - 2y
02 n x-z .
o Al 1 -
(d) Var(By) = —= =g =+ al
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