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Roadmap:
o Probability

@ Random variable and|two dimensional random variables:

@ Distribution

@ Joint distribution

@ Marginal distribution

@ Conditional distribution functions

@ Expectations and parameters for a random variable and two dimensiona
random variables

@ Discrete Distributions

@ Continuous Distributions

Bibliography: Miller & Miller, John E. (2014) Freund’s Mathematical Statistics with applications, 8th Edition,
Pearson Education, [MM]



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




Exercise 4 a)
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Exercise 4 b)
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Exercise 4 b)
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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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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

[xy=y(z) = {ﬁ’

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
Fxy=y(z) = {2—y1 y<z<2

0, otherwise
and the marginal density of Y is given by

1-y/2, 0<y<?2

0, otherwise -

fry) = {

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
E(X)=EEX|Y)=EQ1+Y/2)=1+E(Y)/2.

By definition,
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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)

1
fx,y($,y)=§, D<z<2(0<y<umz.

Grortn y Ut Ironr® Y<K
)

a
#( 3'/“”& (xy) d =/x’d "[]y:z X (o0<x<2)
p X --w Xy I)y )/ ! 2 }/'3 szo i

* 2 2 a 2 x=2

€x)= | "2 wdr s [xzdr-g [2dr=1[2175¢




Exercise 11 a)
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Exercise 11 a)
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Exercise 11 a)

A/UJUVno.LN-Q A&MM5

+w_u, 1
E(x)=/ I#H(xy)dydx=off% dydx:

=2_T/x[y]y:o dx =21°[x(x-o)dx=

1 4 = 1 l.s x._:lz —_o)=z 2 =
I{xdx 21g]co = L(s-22= 221
_/aw.vfawo 2 ,fo,a -
= x .gx]v(x,y)dy ax =°/° % olydx-

a2 =X 4
;!IJIY] o dx =3’.[x2<x—on1=




Exercise 11 al
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Exercise 11 b)
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Exercise 11 ¢)
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Exercise 11 d)

d)

X+ Y = Tedod Aaken

E(x+Y) = €(x)+ E(Y)=4,2 - ¢ =2
3 3
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Questions?
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