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20. Focus Problem: Personality Types We now have the tools to solve the 
chapter Focus Problem. In the book A Guide to the Development and Use of 
the Myers–Briggs Type Indicators by Myers and McCaully, it was reported 
that approximately 45% of all university professors are extroverted. Suppose 
you have classes with six different professors.
(a) What is the probability that all six are extroverts?
(b) What is the probability that none of your professors is an extrovert?
(c) What is the probability that at least two of your professors are extroverts?
(d) In a group of six professors selected at random, what is the expected num-

ber of extroverts? What is the standard deviation of the  distribution?

21. Criminal Justice: Convictions Innocent until proven guilty? In Japanese 
criminal trials, about 95% of the defendants are found guilty. In the United 
States, about 60% of the defendants are found guilty in criminal trials 
(Source: The Book of Risks, by Larry Laudan, John Wiley and Sons). Suppose 
you are a news reporter following seven criminal trials.
(a) If the trials were in Japan, what is the probability that all the defendants 

would be found guilty? What is this probability if the trials were in the 
United States?

(b) Of the seven trials, what is the expected number of guilty verdicts in 
Japan? What is the expected number in the United States? What is the 
standard deviation in each case?

22. Critical Thinking Let r be a binomial random variable representing the 
number of successes out of n trials.
(a) Explain why the sample space for r consists of the set {0, 1, 2, . . . , n} 

and why the sum of the probabilities of all the entries in the entire sample 
space must be 1.

(b) Explain why Psr $ 1d 5 1 2 Ps0d.
(c) Explain why Psr $ 2d 5 1 2 Ps0d 2 Ps1d.
(d) Explain why Psr $ md 5 1 2 Ps0d 2 Ps1d 2 Á 2 Psm 2 1d for 1 # m # n.

On the leeward side of the island of Oahu, in the small village of Nanakuli, 
about 80% of the residents are of Hawaiian ancestry (Source: The Honolulu 

Geometric probability distribution

20. (a) 0.008.
(b) 0.028.
(c) 0.836.
(d) m 5 2.7; s 5 1.219.

21. (a) 0.698; 0.028.
(b) Japan, m 5 6.65, s ≈ 0.58;

 u.s., m 5 4.2, s ≈ 1.30.

22. (a)  out of n trials, there can be 0 
through n successes. the sum of the 
probabilities for all members of the 
sample space must be 1.

(b)  r $ 1 consists of all members of 
the sample space except r 5 0.

(c) r $ 2 consists of all members of 
the sample space except r 5 0 and 
r 5 1.

(d)  r $ m consists of all members of 
the sample space except for r
values between 0 and m 2 1.

23. (a) Psnd 5 s0.80ds0.20dn 2 1.
(b) 0.8; 0.16; 0.032.
(c) 0.008.
(d) 1.25 or 1.

this is a good time to have a short class 
discussion about the yx or ^ key found on 
most calculators. Geometric probabilities are 
easy to compute, and a little drill would be 
useful here.
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Expand Your Knowledge: Geometric Probability Distribution; Sociology 

Geometric Distribution 
Suppose we have an experiment in which we repeat binomial trials until we 
get our first success, and then we stop. Let n be the number of the trial on 
which we get our first success. In this context, n is not a fixed number. In fact, 
n could be any of the numbers 1, 2, 3, and so on. What is the probability that 
our first  success comes on the nth trial? The answer is given by the geometric 
probability distribution. 

GEOMETRIC PROBABILITY DISTRIBUTION 

Psnd 5 ps1 2 pdn 2 1 

where n is the number of the binomial trial on which the first success occurs 
(n  5 1,  2,  3,  )Á  and p is the probability of success on each trial.  Note:  p must be 
the same for each trial. 

Using some mathematics involving infinite series, it can be shown that the pop
ulation mean and standard deviation of the geometric distribution are 

-

1 
m 5  

p 
 and  

Ï1 2 p 
 s 5 

p 
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