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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 Discrete Random Variables: Exercises

Expectations and Parameters for two Dimensional Random Variables
Chapter5



1. If X and Y have the joint probability distribution

flz,y) =1/4, for all (z,y) € {(=3,-5),(-1,-1),(1,1),(3,5)}.
Compute the F(Z?%), where Z = XY — 2X.




Exercise 1

f(z,y) =1/4, for all (z,y) € {(-3,-5),(-1,-1),(1,1),(3,5)}-
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3. If X and Y have the joint probability distribution

XN[1[]o0 ] 1
0 | 0 [1/6]1/12
I [1/4] 0 | 1/2

Show that

(a) cov(X,Y) = 0;

(b) the two random variables are not independent.




Exercise 3 a)

X and Y have the joint probability distribution:
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Exercise 3 b)

k)




5. Let X{,X5, and X3 be independent random variables with means 4, 9, and 3 and the
variances 3, 7, and 5.

(a) Find the means and the variances of Y = 2X; —3X,+44X3 and Z = X;+2X,— X3,

(b) Repeat (a) and (b) dropping the assumption of independence and using instead
the information that cov(X;, X5) = 1, cov(Xy, X3) = —2, and cov(X;, X3) = —3.




Exercise 5 a)
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Exercise 5 a)
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Exercise 5 h)
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7. Let (X,Y) be a discrete random vector with joint probability function given by:

fla,y) = x;'ly, r=1,2 y=1,23

(a) Compute the means and variances of X and Y

(b) Using E(XY') analyze the independence of the two random variables and compute
the correlation coefficient.

(c) Compute E(X|Y =1)




Exercise 7 a)
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Exercise 7 b)
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Exercise 7 ¢)
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10. Let (X,Y) be a two dimensional random variable, such that its set of discontinuities
is Dxy = {(0,1),(0,2),(1,0),(1,1),(1,2)} and its probability function is

= (z,y) € Dxy

fxy(z,y) = { @

0, otherwise

(a) Find a and represent fxy by filling a suitable table.
(b) Compute E(X) and E(Y).

(c) Calculate Cov(2X,3Y) and Var(X +Y).

(d) Characterize the distribution of E(Y|X).




Exercise 10 a)
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Exercise 10 b)
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Exercise 10 c)
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Exercise 10 d)
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