CH. 16 RANDOM VARIABLES

Def:  A random variable is a variable whose _________________________________________________  Capital letters (X, Y, etc.) are generally used to denote random variables.

Ex:  Flip a coin 4 times. 



X = # of heads.  The possible values of X are                      .  This is a discrete random variable.  A discrete random variable, X, has a ________________________.  The probability distribution, or probability model of X lists the ___________________________.

	Value of X
	x1
	x2
	x3
	…
	xk

	Probability
	p1
	p2
	p3
	
	pk


The probabilities pi must satisfy the requirements:

1. Every probability pI is a number between 0 and 1.

2. p1 + p2 +p3 + … + pk = 1.

In our example (flipping a coin 4 times)

	X
	0
	1
	2
	3
	4

	P(X)
	1/16
	4/16
	6/16
	4/16
	1/16


How are these probabilities determined?
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Another example:  In the Tri-State Pick 3, you choose a 3 digit number for $1.00.  The state chooses a 3 digit number at random, and pays you $500 if your number is chosen.  How many 3 digit numbers are there? ______

Therefore, you have probability of _____ of winning. 

Let X be the amount you win.  X = $0 or $500.

Probability Model or Distribution:

	X
	0
	500

	P(X)
	
	


What are your average winnings?  In the long run you win $500 once in every 1000 tickets, so

$500 ( 1/1000 + 0 ( 999/1000 = $ .50

This is the mean or _________________ of X.
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To find the standard deviation of X:

	xi
	pi
	xI p i
	(xI - (x)2pI

	0
	
	
	                     = .24975

	500
	
	
	                              = 249.50025






(x = .5

(x2 = 249.75
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Note:  X was equal to the amount you win.  The mean that you win (w = (x – 1 = -.50








(paid 1.00)

In the long run, you lose 50 cents per ticket.

Recall:  Adding or subtracting a constant                            ____________________.  So, if you buy a $1.00 ticket on two different days, the payoffs are independent.  You can expect to win 50 cents each day.
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(not $15.80)

· Variances of independent random variables add, but standard deviations do not add. (
Read p. 312 Step-by-Step and TI tips

In general:

1. The mean of the __________________  __________________The mean of the _______________________________

2. If the RV’s are ______________ the variance of the sum or difference is always the _______________________.

Examples:
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p. 321, #16
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