Expected Values

Math 3342
Section 3.3

Example: Car Insurance

A small car insurance company had 1000 customers in a given
year.

20 customers filed a claim of $2000.
50 customers filed a claim of $1000.
100 customers filed a claim of $500.
The rest filed no claims.

What was the average claim filed for this population for that year?
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Expected Value

¢ X s a discrete RV with a set of possible values D and
pmf p(x).

¢ The expected value denoted by E(X), 1, or (s given by:

E(X)= ity = Y xp(x)
xeD
¢ Also called the population mean

Example: 2 Coin Tosses

Let X = # of tails in 2 tosses. What is E(X)?

Xl 0 1 2
CP(X=x)| 1/4 12 1/4

Product 0 1/2 1/2

E(X)=0+0.5+0.5=1
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Example: AC Units

Weekly Air Conditioning
Units Ordered

Units ordered X | 0 1 2 3 4 5
Probability 0.05 0.15 0.27 0.33 0.13 0.07

Calculate the expected number of units ordered weekly.

The Expected Value of a
Function of X

¢ X s a discrete RV with a set of possible values D and
pmf p(x).

¢ The expected value of any function h(X) is given by:

E[W(X)]= Y h(x)" p(x)

x€D




Example: Car Insurance

¢ The small car insurance company charged a $200 premium to all
customers that year.

¢ Let X = Monetary claim of a random customer. Reminder:
¢ 2% claimed $2000, 5% claimed $1000
¢ 10% claimed $500, 83% claimed $0

¢ LetY =h(X)=200- X be the company’s profit associated with
claim X

¢ Calculate E(Y), the company’s expected profit.

Particular Case

¢ For any numbers g and b:

E(aX+b)=a-E(X)+b
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Variance of X

¢ X s a discrete RV with a set of possible values D, pmf p(x),
and expected value 4 .

¢ The variance of X is denoted by V(X) or 02 is given by:
V(X)=0’ =0y = ¥ (x-u) - p(x) = E[(X - u)’]

xeD

¢ Also called the population variance.

Example: 2 Coin Tosses

Let X = # of tails in 2 tosses. What is V(X)?

X 001 2 @l 1 0 1

xp -1 0 1 PX=x)| U4 12 1/4
Recall E(X)=1 Product 1/4 0 1/4

V(X)= 1/4+0+1/4=1/2
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Alternative Formula for V(X)

¢ The following formula serves as an alternative to the
definition for V(X)

V(X)= [E x* - p(x) |- = E(X*) - [E(X)T

x€D

Example

Weekly Air Conditioning
Units Ordered

Units ordered X | 0 1 2 3 4 5

Probability 0.05 0.15 0.27 0.33 0.13 0.07

Calculate the standard deviation of X.
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Rules of Variance

¢ For any numbers ¢ and 5,

V(aX+b)=a*-V(X)
O vy = V(aX +b) = |a|°\/V(X) = |a|°(7X

O, =la|-oy

Ox,, =0y




