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1. Basic Probability Theory.

2. Univariate random variables.

3. Expected Values.

4. Multivariate random variables (random vectors).
5. Expected Values of Functions of Random Vectors.
6. Special Random Variables and Repeated Sampling Distributions.
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Two-Dimensional Gontinuous Variables: Exercises

Expectations and Parameters for two Dimensional Random Variables
Chapter5



2. Let X and Y be two random variables such that

e Y 2>0,y>0

0, otherwise

fX,Y(m:y) = {

Compute E(XY') and E(X).
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Exercise 2
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4. If the probability density of X is given by

142 for —1<2<0
flz)=X 1—2z  for0<z<l
0 , elsewhere

and U = X and V = X2, show that

(a) cov(U,V) = 0;
(b) U and V are dependent. I
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Exercise 4 b)
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Exercise 4 b)

1= (o< <)
Se, vgv(f\?): Vs

Qo ( ethonusine )

Hrin, \/ owd
New we MyW@;ﬁM *U,V(u,nﬂ- ’ MMywx
Shras U= X owd V= X tham (ViU o

;gw(u,nr)>o ody i = 20 Camd ~1< 1),

*g_ ( ) {%XCMJ (1-6" T = -“'-*-zf\ -1 < an <T) { 1+ (_TC*“(O,("':“‘AJ
S) [IRY ‘L"rﬂr = - 1— (0 <_L((.1J = A)
) ) © ( elhawuine ) o lebewta)

ZoncLuaion :
(14.)(1-w) /& (-1(;.;.(0} o ¢ <)
{rwu,m##uu%(wh (1~ aw)l1-3%)/ & (o< uct, 0<m<t)

0 ( edrewnon)
T}Q\m\bﬁw X%?)QED




6. If the joint probability density of X and Y is given by

1
_ §(y+:1z:) Jor0<e <1, 0<y<?2
fxy (2,9) { 0 , elsewhere

Compute Var(X|Y =y).




Exercise 6
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Exercise 6
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8. Suppose that E(Y|X = z) = 9+ 2. If the E(X) = 11 and Var(X) = 290, what is
cov(Y, X)?




Exercise 8

Suppose that E(Y|X = z) = 9+ z. If the E(X) = 11 and Var(X) = 290, what is
cov(Y, X)?
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Exercise 8
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9. Let X and Y be two continuous random variables such that the conditional density
function of X given Y =y is

L y<z<?2

Fxiv=y(@) = {2_

0, otherwise

and the marginal density of Y is given by

fy(y)={1_y/2’ D<y<2

0, otherwise -

Compute the expected value of X.




Exercise 9

Let X and Y be two continuous random variables such that the conditional density
function of X given Y =y is

1
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0, otherwise
and the marginal density of Y is given by
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0, otherwise -
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Compute the expected value of X. MR WXAMY




Exercise 9
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Exercise 9
ALbmelinse noaolution:

Solution: Firstly, we can compute
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Secondly, we can use the tower property
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By definition,

+o00 2
E(Y) = f_ yfv(y)dy = A y(1 - y/2)dy = 2/3.

(s o]




11. A company engaged in the trade of various items, whose sales have random behavior.
The monthly sales of items A and B, expressed in monetary units, constitute a random
vector (X,Y) with joint probability density function given by:

1
fx,y(x,y)zi, 0<z<20<y<c.

(a) Compute the means and variaces of X and Y.

(b) Analyze the independence of the two random variables and compute the correla-
tion coefficient.

(c) Find the E(Y|X =1).

(d) Compute the mean and variance of total sales of the two articles.




Exercise 11 a)
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Exercise 11 a)
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Exercise 11 a)
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Exercise 11 a)
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Exercise 11 al
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Exercise 11 b)
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Exercise 11 d)

d)

X+ Y = Tedod Aaken
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Questions?
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