Expected Value

M UNIVERSITY OF MINNESOTA

University of Minnesota Expected Value



Preliminaries and Objectives

Preliminaries
e Average
¢ Probability of events
e Sigma Notation
¢ Binomial Theorem

Objectives

e Calculate the Average Value (Expected Value) of a random
variable

University of Minnesota Expected Value



Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?
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Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?

8(13) + 6(3) + 4(4)
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Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?

8(13) + 6(3) + 4(4)
30

=4.60
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Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?

0(10) +8(13) +6(3) + 4(4)
30

=4.60
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Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?

0(10) +8(13) +6(3) +4(4) _, .,
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Calculating an Average

If during a 30-day month, you worked for 8 hours on 13 of those
days, 6 hours on 3 of those days, 4 hours on 4 of those days
and had 10 days off, how many hours per day did you work on
average?

0(10) +8(13) +6(3) +4(4) _, .,
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If a random variable X, takes on possible values vy, v», vs, . ..
which have probabilities p1, po, p3, . . . respectively, then the
expected value* of X is

E(X)=vi-p1+Vvo-p2o+Vv3-p3+...

E(X):Zv,--p,-

* Note: Expected value is also called average value. In
statistics, it is referred to as the mean.
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Example 1 - Two dice

el B H
E 2 3 4 5 6 7
m 3 4 5 6 7 8
m 4 5 6 7 8 9
5 6 7 8 9 10
6 7 8 9 10 M1
7 8 9 10 11 12
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Example 1 - Two dice

k | P(X =k)
2 36
3 %
4 %
5 36
6 %
7 ®
8 %
9 36
10 3
11 2
12 2
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Example 1 - Two dice

1 2 3 4 5 6
36 + (3)% + (4)£ + (5)% + (6)% + (7)%
5

+(8)% + (9)34—6 + (10)% + (11)% + (12)31—6

E(X)=(2)

=7
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Example 2 - Flipping 4 coins

k| P(X = k)
1
16
o4
2| &
3| 4
%
1 4 N AL

E(X) = (0) 5 + (1) 15 + ()75 + (3)5s + (4) 75 = 2
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Example 3 - Is this game fair?

k | P(X=k)
- $1 .70
+ $1 .20
+$4 10
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Example 3 - Is this game fair?

k | P(X=k)
- $1 .70
+ $1 .20
+$4 10

E(X)=(—1)(.70) + (1)(.20) + (4)(.10) = —.10
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