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.     Expected value E(X)    .
(review)
For a given probability function the mean (() or expected value of X is given by the formula:  


( = E(X)

E[X] = ( x.p(X=x)

Expected value: ‘Theoretical average’  ‘Long run average’ Population mean 
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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 = 

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



.     Calculating E(aX + b)    .
Calculating the mean (() or expected value E(X) when the data values for ’x’ have been scaled (Multiplied and/or Added to)

Eg 1: Spinner      

     If 5 is added to each of the spinner values

     What is the expected value of the new spinner?

	x
	6
	7
	8
	9

	P(X=x)
	0.1
	0.2
	0.4
	0.3




     If each of the original spinner values is multiplied by 4...

     What is the expected value of the new spinner?

	x
	4
	8
	12
	16

	P(X=x)
	0.1
	0.2
	0.4
	0.3




        E(aX+b) = aE(X) + b

.     Expected Value of X + Y    .
  Two (or more) groups of discrete variables can be added together

E(X) =




E(Y) = 



Probability Tree...

General Rule:    E(X + Y) = E(X) + E(Y)   What about   E(X – Y) = 

E(aX + bY + c) = aE(X) + bE(Y) + c

.     Expected value of X + X + X…    .


E(X + X + X) =





E(‘n’ lots of X added) =

.     Calculating E(X2)    .

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

	x
	0
	1
	2
	3

	P(X=x)
	0.1
	0.3
	0.4
	0.2




E(X) =

     If the spinner values are SQUARED

     What is the expected value of the new spinner?

	X2
	0
	1
	4
	9

	P(X=x)
	0.1
	0.3
	0.4
	0.2




E(X2) =


Summary:

Expected value ‘Does What you Expect’

E(aX+b) = aE(X) + b






BUT... 

E(X2) you have to work out!!
E(aX + bY + c) =aE(X) + bE(Y) + c

E(X + X + X) = E(3X)

E(‘n’ lots of X added) = nE(X) 



  E(aX + bY) =aE(X) + bE(Y)
Extension:
E[aX+b] = aE[X] + b

Proof:  E[aX+b] = ( pi(axi +b)

                         = ( (pi (axi)  +  pi (b))

                         = ( (pi axi) + ( ( pi b)

                         = a( (pi xi) + b( ( pi),        ( ( pi) = 1,      (axi = a(xi
                         = aE[X] + b
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Σ (new) Ex 19.04
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