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Exercises
Chapter 7: The Concept of a Probability
1) Your friend has suggested a wagering game. In a cloth sack, she has placed six red balls, three white balls, and a black ball. She then proposes to blindly select a ball from the sack and pay you the following based on the selection:
· $1 for the selection of a red ball;
· $2 for the selection of a white ball; or
· $5 for the selection of the black ball.
She asks you to pay $2 for the privilege of playing this game. To consider her offer, you construct a probability model to represent this scenario of chance. There are three potential outcomes: ($1), ($2), and ($5).
a) Describe this game as a probability distribution. What is p($1), what is p($2), and what is p($5)?
Probability Distribution of Game Outcomes
	Color
	Payoff ($)
	Count
	Probability

	Red
	1.00
	6
	0.60

	White
	2.00
	3
	0.30

	Black
	5.00
	1
	0.10

	Total
	
	10
	1.00



b) What is the expected value of the game? 
($1.00  0.60) + ($2.00  0.30) + ($5.00  0.10) = $1.70
c) What is the risk associated with the expected outcome of this game? That is, what is the standard deviation? $1.187
2) You are an administrator for an emergency response center for a semi-rural community. Each of the homes in the community can be described in terms of its distance from the response center:
· ten homes are 1 mile from the response center;
· fifteen homes are 2 miles from the response center;
· twenty homes are 3 miles from the response center;
· twenty-five homes are 4 miles from the response center; and
· ten homes are 5 miles from the response center.
Assuming any one of these homes might call for emergency service, and given the emergency service personnel and equipment are all housed in the emergency center, construct a probability model of the potential distances the personnel might be expected to travel for a given emergency.
a) Describe the probability distribution of this model:
· What is p(1 mile)? 10∕80 = 0.125 
· What is p(2 miles)? 15∕80 = 0.188
· What is p(3 miles)? 20∕80 = 0.250
· What is p(4 miles)? 25∕80 = 0.313
· What is p(5 miles)? 10∕80 = 0.125
b) What is the expected distance of an emergency service call?
(1 mile  0.125) + (2 miles  0.188) + (3 miles  0.250) + (4 miles  0.313) + (5 miles  0.125) = 3.125 miles 
c) What is the expected variability in the expected distance of an emergency call?
Standard deviation = 1.218 miles
d) Given the geography of the area, it will take 1.5 min to travel each mile.
· What is the expected response time for an emergency call?
3.125 miles  1.5 minutes/mile = 4.688 min
· [bookmark: _GoBack]What is the expected variability in the response time?
1.218 miles  1.5 minutes/mile = 1.827 min
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