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a.A What is the probability an advertising firm selected at random has under $1 million in
income after taxes?

b. What is the probability an advertising firm selected at random has either an income

between $1 million and $20 million, or an income of $20 million or more? What ruig
of probability was applied?

- The chair of the board of directors says, “There is a 50% chance this company wil

earn a profit, a 30% chance it will break even, and a 20% chance it will lose mongy
next quarter.”
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Suppose you select a student and opserve his (;n r;enrt nr;‘l?a'jor?

a. What is the probability he or she is a manag g S

b. Which concept of probability did you use to ma

. A large company

all of whom are equally qualified. Two of these candidates are members of a minority grg

To avoid bias in the selection of the candidate, the company decides to select the presiden

by lottery. _ i )
a.y Wha;yis the probability one of the minority candidates is h{red?

b. Which concept of probability did you use to make this es_tymate'? o

. In each of the following cases, indicate whether classical, empirical, or subjective probats.

ity is used.

a. A baseball player gets a hit in 30 out of 100 times at bat. The probability is .3 tat

he gets a hit in his next at bat.

b. A seven-member committee of students is formed to study environmental issues. Whe

is the likelihood that any one of the seven is chosen as the spokesperson?

¢. You purchase one of 5 miflion tickets sold for Lotto Canada. What is the likelihood Yy

will win the $1 million jackpot?

d. The probability of an earthquake in northern California in the next 10 years above §¢ ;5

on the Richter Scale is .80.

. A firm will promote two employees out of a group of six men and three women.
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A Survey of Probability Concepts

c. What is the probability that a particular driver had exactly two speeding violations?
d. What concept of probability does this illustrate? S
9. Bank of America customers select their own three-digit personal identification numbes
(PIN) for use at ATMs.
a. Think of this as an experiment and list four possible outcomes
‘ b. What is the probability Mr. Jones and Mrs. Smith select the same PIN?
] c. Which concept of probability did you use to answer (b)?
10. An investor buys 100 shares of ATAT stock and records its price change daily
a, List several possible events for this experiment.
b. Estimate the probabllity for each event you described in (a)
c. Which concept of probability did you use in (b)?

5.4 Some Rules for Computing Probabilities

Now that we have defined probability and described the different approaches to prob-
ability, we turn our attention to computing the probability of two or more events by
applying rules of addition and multiplication.

Rules of Addition

There are two rules of addition, the special rule of addition and the general rule of
addition. We begin with the special rule of addition.

L0 5-3 Calculate Special Rule of Addition To apply the special rule of addition, the events must
probabilities using the be mutually exclusive, Recall that mutually exclusive means that when one event oc-
ules of addition, curs, none of the other events can occur at the same time. An illustration of mutually

exclusive events in the die-tossing experiment is the events “a num
and “a number 2 or smaller.” If the outcome is in the first group {4, 5, and 6}, then it
cannot also be in the second group {1 and 2}. Another ilustration is a product coming
off the assembly line cannot be defective and satisfactory at the same time.

If two events A and B are mutually exclusive, the special rule of addition states
that the probability of one or the other event's occurring equals the sum of their
probabilities. This rule is expressed in the following formula:

ber 4 or larger

Ty p— 521
For three mutually exclusive events designated A, B, and C, the rule is written:

P(A or B or C) = P(A) + P(B) + P(C)

An example will help to show the details.

A machine fills plastic bags with a mixture of beans,

broccoli, and ot
Most of the bags contain the correct weight, but be ofher vegetables.

cause of the variation in the size

MIXED k
VEGETABLES,. ~

%
e

Numbe e ) i
A rof  Probability of

Underweight 4 100 Yo 10
Satistactory g 3,600 900 T Tow
Overweight [ 300 075
4,000 1.000
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average, average. or above with respect to sales ability. Each salesperson s
aiso rated with respect 1o s or her potential for advancement—either fair, good,_or

__Potential for Advancement

Sales Ability Far  Good Excellent
" Betow average 16 12 22
Average 45 50 45
_ffzoae 2verage 93 72 135




