.     Discrete Random Variables    .
Key Concepts: 

	
	Discrete
	Continuous

	Data recorded by…
	Counting
	Measuring

	values for ‘x’
	Whole #
	Any real #

	Question?
	How many?
	How long? /heavy?

	Probability Question?
	P(x = 4)
	P(3 < x < 5)


Expected value:

‘Theoretical average’          ‘Long run average’       symbol = E(x)  

= Population mean (average)
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Expected value = E(x) =  μ
E(x) does not have to take a value of a possible value of ‘x’

eg. Roll a dice   Expected score = 

Expected Number from a group = Probability x Number in group
.     Calculating E(x)    .
For a given probability function the mean (() or expected value of X (E[X]) is given by the formula:
  E[X] = ( xip(xi)

Eg 1: Spinner      

A probability distribution for the result of spinning this spinner is:

	x
	1
	2
	3
	4

	P(X=x)
	0.1
	0.2
	0.4
	0.3


In this example the mean, or expected, value is:
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 E[X] = 

Eg 2

     E(x) = 

	x
	0
	1
	2
	3

	P(X=x)
	3k
	8k
	5k
	4k


.     Expected Practice    .
1)  Fill in the gap and find E(x)

	x
	1
	2
	3
	4
	5
	6

	P(X=x)
	0.1
	0.2
	0.3
	0.1
	0.2
	?


2)  Given E(x) = 10 find the value of ‘k’

	x
	1
	2
	3
	4
	5
	k

	P(X=x)
	0.1
	0.1
	0.2
	0.2
	0.1
	0.3


3) A loaded die has this probability distribution

	d
	1
	2
	3
	4
	5
	6

	P(D=d)
	0.1
	0.1
	0.1
	0.2
	0.2
	0.3


a) Find the mean dice roll.
b) P(even result) = 
c) P(prime number) = 
d) P(multiple of 2 or 3) =
4) A class has a maths test and the % results are summarized.
	x
	0-20
	- 40
	- 60
	- 80
	- 100

	P(X=x)
	0.05
	0.15
	0.42
	0.28
	0.1


What was the average mark?
.     Applications of E(x)    .
A raffle has 400 tickets and has a first prize of $500, second prize of $200 and a third prize of $80. Prizewinners are drawn, without replacement, in order 

(1st, 2nd, 3rd).

Let X be a random variable representing the winnings of a single ticket buyer. 
	x
	200
	100
	50
	0

	P(X=x)
	0.01
	0.01
	0.01
	0.97


E[X] =

Insurance

A house insured at a value of $240 000 has the probability of burning down estimated to be 0.0008 per year.

What should the insurance company charge for a premium if it wants to make an average profit of $240 per house per year that it is insured?

Let X be a random variable representing the amount that the company has to pay out.
	x
	      
	    
	    
	    

	P(X=x)
	
	
	
	


E[X] = 
(1) A Spinner      
	x
	0
	1
	2
	3

	P(X=x)
	0.1
	0.3
	0.4
	0.2


A probability distribution for the result of spinning this spinner is:


In this example the mean, or expected, value is:

(2)  A Raffle
A raffle has 100 tickets and has a first prize of $200, second prize of $100 and a third prize of $50. Prizewinners are drawn, without replacement, in order (1st, 2nd, 3rd).
Let X be a random variable representing the winnings of a single ticket buyer. 
Find the expected prize value per ticket. 

(3) Car Insurance
A racing car valued at $200 000 has the probability of being a total loss estimated at 0.002, a 50% loss with probability 0.01, and a 25% loss with probability 0.1.

What should the insurance company charge if it wants to make an average profit of

 $1 000 per car that it insures?

Let X be a random variable representing the amount that the company has to pay out.
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