AMS 311, Lecture 17 

April 5, 2001

Two problem quiz next Thursday; my extra office hours for Examination 2 (exam on April 19): Friday, April 13,  1 to 4; Monday, April 16, 10 to 1; Tuesday, April 17, 2:15-4:15 (extended); Wednesday, April 18, 9:30-11:45. 

Chapter Eight: Joint Distributions

Homework (due April 12):  starting on page 301: 2, 8, 10; starting on page 311: 8,  12,  14; starting on page 326: 2, 10;  starting on page 361: 1, 4, 5. 

Definition: 

Let X and Y be two discrete random variables defined on the same sample space. Let the sets of possible values of X and Y be A and B, respectively. The function 
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 is called the joint probability function of X and Y. 

Definition:  

Let X and Y have joint probability function p(x,y). Let A be the set of possible value of X and B be the set of possible values of Y. Then the functions 
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 are called, respectively, the marginal probability functions of X and Y.  

Example: Roll a balanced die and let the outcome be X. Then toss a fair coin X times and let Y denote the number of tails. What is the joint probability function of X and Y and the marginal probability functions of X and Y? Solution by brute force. 

Analogous definition of joint probability density functions.  

Analogous definition of marginal density function. 

Definition of joint cumulative probability function. 

Example problem (p. 302, 9): let the joint probability density function of random variables be given by 
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 and zero elsewhere. Calculate the marginal probability density function of X and Y respectively. Calculate 
[image: image5.wmf]P

X

(

)

<

1

2

 and 
[image: image6.wmf]P

X

Y

(

).

<

2


Theorem 8.1:

Let f(x,y) be the joint probability density function of random variables X and Y. If h is a function of two variables from R2 to R, then Z =h(X,Y) is a random variable with expected value given by 
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provided that the integral is absolutely convergent.

A corollary of this theorem is that 
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provided that the expectations are finite.

If two random variables are independent Random Variables:

Theorem 8.2: Joint cdf is product of marginal cdfs for independent random variables.

Theorem 8.3. Joint pdf (pmf) is a product of marginal pdfs (pmfs) for independent random variables.

Theorem 8.4. Two random variables are independent if and only if their joint pdf is the product of their marginal pdfs. 

Theorem 8.5. If two random variables X and Y are independent, functions of X are independent of functions of Y.

Theorem 8.6.  If two random variables X and Y are independent, expectations of the product of a function of X and of a function of Y are the product of the expectations. 

_1016516635.unknown

_1047972816.unknown

_1047972939.unknown

_1047972974.unknown

_1016517174.unknown

_1047971543.unknown

_1016516695.unknown

_1016516465.unknown

