Math 1313 Section 7.2
Section 7.2: Expected Value and Odds

Theaverage(mean) of numbersx,, X,, X,,..., X, iS X.
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Expected Value of a Random VariableX

Let X denote a random variable that assumes the valuas, X,,..., X, with associated probabilitigs
p,, ..., P,, respectively. Thexpected valueof X, E(X), is given by
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E(X) = %101 + Xopp + -+ + XpDn = U
Example 1:In this Finite Math class Test 1 is worth 8%, eatthe 2- 4 tests are worth 14%, the quiz
average is worth 12%, the homework average is wi@i%h, the popper average is worth 10%, and the
final exam is worth 18%. If your grades are asofol:

Test 1 —82, Test 2 — 86, Test 3 — 68, Test 4 Q@ Average — 100, Homework Average — 91, Popper
Average — 100, and Final Exam — 95.

What is your class average (expected value)?
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Example 2: A box contains 15 quarters, 7 dimes, 5 nickeld, &pennies. A coin is drawn at random
from the box. What is the mean of the value ofdteav? 2 <
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Math 1313 Section 7.2

Example 3: An investor is interested in purchasing an apantnbuilding containing six apartments.
The current owner provides the following probabitiistribution indicating the probability that the
given number of apartments will be rented durirgjvén month.

Number of
Rented Apt| O 1 2 3 4 5 6

Probability | 0.02 0.08 0.10 0.12 0.15 0.25 0.28

a. Find the number of apartments the investorccexpect to be rented during a given month?
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b. If the monthly rent for each apartment is $488y much could the investor expect to collectentr
for the whole building during a given month?

L x 794
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Popper 3: A box contains 17 nickels, 11 dimes and 19 pennies. You pick a coin at random from
the box, what is the average value of the draw?

0.0214
0.0455
0.1567
0.7133
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Math 1313 Section 7.2
Odds in Favor of and Odds Against

If P(E) is the probability of an even E occurritiggn

1. The odds in favor of E occurring are

P(E)
P(E®)
2. The—E occurring are -
P(E)
. () ,l
Note: Odds are expressed as ratios of whole numbers. o * S \D
o 2 o
Probability of an Event (Given the Odds)
If the odds in favor of an event E occurring at®@ b, then the probability of E occurring is
a .
PE) =—=1 = dacs ~\
Example 4: The probability that the race horse Galloping @eowill win a race is 0.65.
P(L2AD=0.65 Tllose) 0.8
a. What are the odds in favor of George winning? ads oh
elw | 0es | S _ 3 1227 | o e
?lioss) 0.35 S 7
b. What are th-inﬂ Geo_ning? pdd 2%
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c. What is the probability that George will lose?
Lq.-ni. ) = - 2P - | O-
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Example 5: The odds against Laura winning a certain raffee@8:1. What is the probability that
Laura will not win the raffle?
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Example 6:The.Is that -in on Thursda WMHhat is th-y that-1?
. 3
P(d = T55 =~ T -o0.37S

Example 7: The probability that | will not finish my paper ghweek is 85%. What are the odds | will
finish my_paper?
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Popper 4: The odds that a child entering a convenience store with her parents will not get a
package of cupcakes are 1 to 11. What is the probability she will get a package of cupcakes?

0.0833
0.0909
0.1236
0.9167
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Math 1313 Section 7.3
Section 7.3: Variance and Standard Deviation

TheVariance of a random variablX is the egree of dis ion, or spadaal bility
distribution about its mean (i.e. h h of th n.

Note: A probability distribution with a small (ze) spread about its mean will have a small (large
variance.

Variance of a Random Variable X
Suppose a random variable has the probabilityibligton

x|x1‘x2|...| Xn
PX=x)| »o» | po | - |  Pa

and expected valuB(X) = p. Then the variance of the random variabie
Var(X) = pl- + pz-z + ot pp(xy — p)?

Note: We square each since some may be negative.

Standard Deviation measures the same thing asatienge. The standard deviation of a Random
Variable X is

o =/Var(X) = VP10 — )% 4+ pa(ocy — W2 + -+ + pp (o, — )2

Example 1: Compute the mean, variance and standard deviatithe random variable X with
probability distribution as follows:

X P(X=x) c [K) = %P\ +¥ 91 +X3 ?s
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Example 2: An investor is considering two business ventufé® anticipated returns (in thousands of
dollars) of each venture are described by theotig probability distributions:

Venture 1 Venture 2

Earnings Earning Probability
-5 15 0.15
30 50 0.75
60 100 0.10

a. Compute the mean and variance for each venture.
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b. Which investment would provide the investor witle tiigher expected return (the greater mean)?

ﬁ;;ﬂ;‘; 15 Verkure 2

c. Which investment would the element of risk be Ighat is, which probability distribution has the
smaller variance)?

Vs (D = 124 Vervura \
Var (Y = sauns
Popper 5: The probability distribution of a random variable X is given below. Given the mean
u=4
X 1 3 5 7
P(X=x) 0.15 035 035 0.15
Find the standard deviation.
a. 3.400
. 10.830

b
c. 1.844
d. 3.291



