Chapter 4 Outline

Mathematical Expectation

· Section 4.1: Mean of a random variable

(a) Mean or Expected value of X (Definition 4.1)

i. Example 4.1 – Expected value of # of good components (discrete)

ii. Example 4.3 - Expected life of electronic device (continuous)

(b) Mean or Expected value of function of X, g(x) (Thm 4.1)

i. Example 4.4: Expected value of g(x) = 2X-1 (from Ex 4.1 – discrete)
ii. Example 4.5: Expected value of g(x) = 4X+3 (from Ex 4.3 – continuous)

· Selected Textbook problems (pp. 94-95)

· Q7 – Expected value/Mean of discrete variable (stock)

· Q12 – Mean of continuous random variable (profit)

· Section 4.2: Variance  

· What is variance? A measure of variability (or dispersion or data spread)

· Variance? Standard deviation?

· Example 4.8: comparison of variances for 2 companies

· Formula for variance (Thm 4.2)

· Example 4.9: variance of defective parts (discrete random variable)

· Example 4.10: Mean and variance of demand for Pepsi in liters (volume – continuous random variable)

· Selected textbook problems (pp 102-103)

· Q4 - Mean & variance of discrete random variable

· Q11 – Mean and variance of continuous random variable

· Section 4.3: Mean and Variances of Linear Combination of Random Variables

· E[aX + b] = aE[X] + b

· Corollary 1: a = 0, then E[aX + b] = b

· Corollary 2: b = 0, then E[aX + b] = aE[X] 

· Example 4.15: g(x) = 2X – 1 (discrete random variable – compare Ex 4.4)

· Example 4.16: g(x) = 4X + 3 (continuous random variable – compare Ex 4.5)

· Expected value of sum of differences of 2 or more functions of random variable (Thm 4.6)

· Example 4.17: Expected value of discrete random variable

· Example 4.18: Expected value of continuous random variable

· Selected textbook problem (pp. 112)

· Q3 Expected profit

4.1. Mean of a Single Random Variable.

EXAMPLE 4.3.   Let X be a Random variable that denotes  the life in hours of a certain electronic device and density function is

f(x)= 20,000/
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 for x>100, and f(x)=0 elsewhere.

a) Find E(X).

b) If you have 1000 devises, how many do you estimate will live after 200 hours of working?

EXAMPLE 4.4.  Suppose that the number of cars X that pass through a car wash between 4 pm and 5 pm has the following probability distribution.

	X
	4
	5
	6
	7
	8
	9

	P(x)
	1/12
	1/12
	1/4
	1/4
	1/6
	1/6


Let g(X)= 2X-1 be the amount of money paid to the attendant by the manager. Find the expected earnings for this particular time period.

EXAMPLE 4.5.  Let X has density function

f(x)=
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  for -1<x<2 and f(x)=0 elsewhere. 

Find Eg(X) with g(x)=4x+3.
4.2. Variance

EXAMPLE 4.12.  Let 

f(x)=
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  for -1<x<2 and f(x)=0 elsewhere.

Find Var(4X+3).
4.3 MEAN OF LINEAR COMBINATION

EXAMPLE 4.18.  The weekly demand for certain drink, in thousands of litres, is a Random Variable g(X)=
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, where X has density function

F(x)=2(x-1) for 1<x<2 and f(x)=0 otherwise.

Find expected weekly demand.
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