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5.3: Mean and Standard Deviation of Binomial Distribution
If you list all possible values of  in a Binomial distribution, you get the Binomial Probability Distribution (pdf). You can draw a
histogram of the pdf and find the mean, variance, and standard deviation of it.

For a general discrete probability distribution, you can find the mean, the variance, and the standard deviation for a pdf using the
general formulas

These formulas are useful, but if you know the type of distribution, like Binomial, then you can find the mean and standard
deviation using easier formulas. They are derived from the general formulas.

For a Binomial distribution, , the expected number of successes, , the variance, and , the standard deviation for the
number of success are given by the formulas:

Where p is the probability of success and q = 1 - p.

When looking at a person’s eye color, it turns out that 1% of people in the world has green eyes ("What percentage of," 2013).
Consider a group of 20 people.

a. State the random variable.
b. Write the probability distribution.
c. Draw a histogram.
d. Find the mean.
e. Find the variance.
f. Find the standard deviation.

Solution

a. x = number of people who have green eyes

b. In this case you need to write each value of x and its corresponding probability. It is easiest to do this by using the binompdf
command, but don’t put in the r value. You may want to set your calculator to only three decimal places, so it is easier to see
the values and you don’t need much more precision than that. The command would look like . This
produces the information in Example .

x P (x=r)

0 0.818

1 0.165

2 0.016

3 0.001

4 0.000

5 0.000

6 0.000

7 0.000

8 0.000

Table : Probability Distribution for Number of People with Green Eyes

x

μ =∑xP (x), =∑(x −μ P (x),  and σ =σ2 )2 ∑(x −μ P (x))2− −−−−−−−−−−−
√

Note

μ σ2 σ

μ = np = npq σ =σ2 npq−−−
√

Example  Finding the Probability Distribution, Mean, Variance, and Standard Deviation of a Binomial
Distribution
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x P (x=r)

9 0.000

10 0.000

20 0.000

Notice that after x = 4, the probability values are all 0.000. This just means they are really small numbers.

c. You can draw the histogram on the TI-83/84 or other technology. The graph would look like in Figure .

Figure : Histogram Created on TI-83/84

This graph is very skewed to the right.

d. Since this is a binomial, then you can use the formula . So  people.

You expect on average that out of 20 people, less than 1 would have green eyes.

e. Since this is a binomial, then you can use the formula .

f. Once you have the variance, you just take the square root of the variance to find the standard deviation.

Homework

1. Suppose a random variable, x, arises from a binomial experiment. Suppose n = 6, and p = 0.13.
a. Write the probability distribution.
b. Draw a histogram.
c. Describe the shape of the histogram.
d. Find the mean.
e. Find the variance.
f. Find the standard deviation.

2. Suppose a random variable, x, arises from a binomial experiment. Suppose n = 10, and p = 0.81.
a. Write the probability distribution.
b. Draw a histogram.
c. Describe the shape of the histogram.
d. Find the mean.
e. Find the variance.
f. Find the standard deviation.

3. Suppose a random variable, x, arises from a binomial experiment. Suppose n = 7, and p = 0.50.
a. Write the probability distribution.

⋮ ⋮
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μ = np μ = 20(0.01) = 0.2

= npqσ2

q = 1 −0.01 = 0.99

= 20(0.01)(0.99) = 0.198σ2  people 2

σ = ≈ 0.4450.198
− −−−√

Exercise 5.3.1

https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://stats.libretexts.org/@go/page/5187?pdf


5.3.3 https://stats.libretexts.org/@go/page/5187

b. Draw a histogram.
c. Describe the shape of the histogram.
d. Find the mean.
e. Find the variance.
f. Find the standard deviation.

4. Approximately 10% of all people are left-handed. Consider a grouping of fifteen people.
a. State the random variable.
b. Write the probability distribution.
c. Draw a histogram.
d. Describe the shape of the histogram.
e. Find the mean.
f. Find the variance.
g. Find the standard deviation.

5. According to an article in the American Heart Association’s publication Circulation, 24% of patients who had been
hospitalized for an acute myocardial infarction did not fill their cardiac medication by the seventh day of being discharged
(Ho, Bryson & Rumsfeld, 2009). Suppose there are twelve people who have been hospitalized for an acute myocardial
infarction.
a. State the random variable.
b. Write the probability distribution.
c. Draw a histogram.
d. Describe the shape of the histogram.
e. Find the mean.
f. Find the variance.
g. Find the standard deviation.

6. Eyeglassomatic manufactures eyeglasses for different retailers. In March 2010, they tested to see how many defective
lenses they made, and there were 16.9% defective lenses due to scratches. Suppose Eyeglassomatic examined twenty
eyeglasses.
a. State the random variable.
b. Write the probability distribution.
c. Draw a histogram.
d. Describe the shape of the histogram.
e. Find the mean.
f. Find the variance.
g. Find the standard deviation.

7. The proportion of brown M&M’s in a milk chocolate packet is approximately 14% (Madison, 2013). Suppose a package of
M&M’s typically contains 52 M&M’s.

a. State the random variable.
b. Find the mean.
c. Find the variance.
d. Find the standard deviation.

Answer

1. a. See solutions, b. See solutions, c. Skewed right, d. 0.78, e. 0.6786, f. 0.8238

3. a. See solutions, b. See solutions, c. Symmetric, d. 3.5, e. 1.75, f. 1.3229

5. a. See solutions, b. See solutions, c. See solutions, d. Skewed right, e. 2.88, f. 2.1888, g. 1.479

7. a. See solutions, b. 7.28, c. 6.2608, d. 2.502

Data Sources: 11 little-known facts about left-handers. (2013, October 21). Retrieved from
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