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6.9 Going From Binomial to Normal
The normal distribution was derived from the binomial distribution, which 
was introduced in Chapter 5. A binomial variable is one that takes on only 
two values. Some binomial values occur naturally; for instance, sex is male 
and female, and a fair coin is heads and tails. Other binomial variables are 
the result of categorization; for instance, height can be categorized as tall 
and short, and self-esteem as high and low. The distribution of random out-
comes for binomial variables is called a binomial distribution, which was 
also introduced in Chapter 5. Binominal probabilities are distributed with  
m = np and σ = npq , where n = sample size, and p and q are the probabil-
ities of each binomial outcome.

From the work of Abraham de Moivre in the 1700s, we know that the 
outcomes for a binomial distribution approximate a normal distribution. 
To illustrate, suppose we select two participants from a population with 
an equal number of men and women. Let us construct a bar chart for the 
binomial distribution for selecting men to see the approximate shape of the 
distribution.

In this example, the random variable, x, is the number of men. In a  
sample of two participants, there are three possible outcomes for x: 0, 1, and 
2 men. Table 6.4 displays the sample space (a) and the corresponding relative 
frequency distribution (b) for selecting men in this population. The binomial 
data given in Table 6.4 are converted to a bar chart in Figure 6.15. Notice 
that this binomial distribution appears approximately normal in shape.

FYI
A binomial probability distribution 

is distributed with µ = np and 

σ = npq .

A binomial distribution, 
or binomial probability 
distribution, is the distribution of 
probabilities for each outcome of 
a variable with only two possible 
outcomes.

TABLE 6.4
 � The Sample Space (a) and Relative Frequency Distribution 

(b) for Selecting Men From a Population With an Equal 
Number of Men and Women

x Description 

0 Woman Woman

1 Man Woman

  Woman Man

2 Man Man

(a)

x Relative Frequency

0 .25

1 .50

2 .25

(b)

If we increase the sample size, say, to four participants, the binomial 
probability distribution more clearly approximates a normal distribution. 
The random variable, x, in this example is still the number of men. In a sam-
ple of four participants, one of five possible outcomes could be selected for 
x: 0, 1, 2, 3, or 4 men. Table 6.5 displays the relative frequency distribution 
for selecting men in this example. The binomial data given in Table 6.5 are 
converted to a bar chart in Figure 6.16. Notice that this binomial distribu-
tion again appears approximately normal in shape.


