
The Mean and Variance of X

If X ⇠ Bin(n, p), then
E(X) =

Var(X) =

�X =

where q = 1� p.

Example 43. If 75% of all purchases at a certain store are made with a credit card and X
is the number among ten randomly selected purchases made with a credit card, then
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Example 44. (Exercise 46 on Page 123) Compute the following binomial probabilities di-
rectly from the formula for b(x;n, p):

a. b(3; 8, 0.35)

b. b(5; 8, 0.6)

c. P (3  X  5) when n = 7 and p = 0.6

d. P (1  X) when n = 9 and p = 0.1

Solution.
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Example 45. (Exercise 47 on Page 123) The article “Should You Report That Fender -
Bender? ” reported that 7 in 10 auto accidents involve a single vehicle. Suppose 15 accidents
are randomly selected. Use Appendix Table A.1 to answer each of the following questions.

a. What is the probability that at most 4 involve a single vehicle?

b. What is the probability that exactly 4 involve a single vehicle?

c. What is the probability that exactly 6 involve multiple vehicles?

d. What is the probability that between 2 and 4, inclusive, involve a single vehicle?

e. What is the probability that at least 2 involve a single vehicle?

f. Find the mean and standard deviation of X.

Solution.
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3.6 The Poisson Probability Distribution

Definition 15. A discrete random variable X is said to have a

if the pmf of X is

NOTE: The Poisson distribution spreads probability over all non-negative integers (in con-
trast to the binomial distribution), an infinite number of possibilities.

Appendix Table A.2 contains the Poisson cdf F (x;µ) for µ = 0.1, 0.2, · · · , 1, 2, · · · , 10, 15,
and 20. Alternatively, many software packages will provide F (x;µ) and p(x;µ) upon request.

Example 46. Let X denote the number of traps in a particular type of metal transistor,
and suppose it has a Poisson distribution with µ = 2.

The probability that there are exactly three traps is

and the probability that there are at most three traps is

This latter cumulative probability is found at the intersection of the
and the of Appendix Table A.2, whereas p(3; 2) = F (3; 2)�F (2; 2) =
0.857� 0.677 = 0.180, the di↵erence between two consecutive entries in the µ = 2 column of
the cumulative Poisson table.
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If X has a Poisson distribution with parameter µ, then

E(X) =

Var(X) =

Example 47. (Example 46 continued)

Example 48. Suppose the number of accidents per month at an industrial plant has a Pois-
son distribution with mean 2.6. If we denote Y = the number of accidents per month,

then

(a) Find the probability that there will be 4 accidents in the next month.
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