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Chapter 5 Discrete Probability Distributions

4 PROBABILITY DISTRIBUTION FOR THE NUMBER OF AUTOMOBILES SOLD

DURING A DAY AT DICARLO MOTORS

e e e e e —— e e

These conditions are

the analogs 1o the two
basic requirements for
assigning probabilities 1o

experimental ourcomes
presented in Chapter 4,

Sx)
18
39
24
14
04
01

Total 1.00

S N I

In probability function notation, f{0) provides the probability of 0 automobiles sold, (1)
provides the probability of 1 automobile sold, and so on. Because historical data show 54
of 300 days with 0 automobiles sold. we assign the relative frequency 54/300 = .18 to f(0),
indicating that the probability of 0 automobiles being sold during a day is .18. Similarly,
because 117 of 300 days had 1 automobile sold, we assign the relative frequency 117/300 =
-39 10 f(1), indicating that the probability of exactly | automobile being sold during a day
is .39. Continuing in this way for the other values of the random variable, we compute the
values for f(2), £(3), £(4), and S(5) as shown in Table 5.4.

A primary advantage of defining a random variable and iis probability distribution is
that once the probability distribution is known, it is relatively easy to determine the prob-
ability of a variety of events that may be of interest to a decision maker, For example, using
the probability distribution for DiCarlo Motors as shown in Table 5.4, we sce that the most
probable number of automobiles sold during a day is 1 with a probability of £(1) = .39,
In addition, the probability of selling 3 or more automobiles during a day is f(3) + f(4) +

f(5)=.14 + .04 + .01 = .19, These probabilities, plus others the decision maker may ask

about, provide information that can help the decision maker understand the process of sell-
ing automobiles at DiCarlo Motors.

In the development of a probability function for any discrete random variable, the fol-
lowing two conditions must be satisfied.

REQUIRED CONDITIONS FOR A DISCRETE PROBABILITY FUNCTION

flx=0 (5.1)
S flx)=1 (5.2)

Table 5.4 shows that the probabilities for the random variable x satisfy equation (5.1); flx)
is greater than or equal to 0 for all values of x. In addition, because the probabilities sum
to 1, equation (5.2) is satisfied. Thus, the DiCarlo Motors probability function is a valid
discrete probability function.

We can also show the DiCarlo Motors probability distribution graphically, In
Figure 5.1 the values of the random variable x for DiCarlo Motors are shown on the hori-
sontal axis and the probability associated with these values 1s shown on the vertical axis.

In addition to the probability distributions shown in tables, a formula that gives
the probability funciion, Jx), for every value of x is often used to describe probability
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