MATH 160 -  Discrete Distributions (Mostly Chapter 6)
Random Variables:   Discrete vs. Continuous [Sec 6-1]
Probability Distribution of General Discrete Variable [Sec 6-1]

2 Characteristics [Sec 6-1]
Mean of a Discrete Random Variable
Standard Deviation of a Discrete Random Variable 
Factorials & Combinations & Permutations [Sec 5-4]
Binomial Probability Distribution [Sec 6-2]

Mean & Standard Dev. of the Binomial Distribution 
Poisson Probability Distribution [Sec 6-3]

Mean & Standard Deviation of the Poisson Distribution 

[Note:  the Book defines t.   In the book’s context, this is correct.  However, most texts (and me) use .  Therefore, you will too]
Bonus Points

1 Point:  The number of calls that come into a small mail-order company follows a Poisson distribution.  Currently, these calls are serviced by a single operator.  The manager knows from past experience that an additional operator will be needed if the rate of calls exceeds 20 per hour.  The manager observes that 9 calls come into the mail-order company during a randomly selected 15-min period.
a.  If the rate of calls is actually 20 per hour, what is the probability that 9 or more calls will come in during a given 15-min period?

b.  If the rate of calls is really 30 per hour, what is the probability that 9 or more calls will come in during a given 15-min period?

c.  Based on the calculations in parts (a) and (b), do you think that the rate of incoming calls is more likely to be 20 or 30 calls per hours?

2 Points:  Many sports use a best of 7 series to decide championships (i.e., first team to win 4 games, e.g. World Series, NBA Finals, Stanley Cup Finals.  If a team has a probability p of winning any one game, what is the expression for its chances to win the best of 7 series?  (Hint:  what game must the World Series winner win to win the World Series?)  
Or, for 1 point, if a team has a probability of winning a single game of 0.6, what is the probability that it will win a best-of-7 series?

Chapter 6 Mini Cheat Sheet

Binomial on calculator:  2nd Vars (Distr)      binompdf(n,p,x)  is binomial function





   binomcdf(n,p,x) is cumulative binomial function

Poisson on calculator:  2nd Vars (Distr)   poissonpdf(lambda, x) is poisson funct.



Poissoncdf(lambda, x) is cumulative poisson function

General Discrete:

xP(x)]


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HOW TO DECIDE AMONG BINOMIAL, POISSON & GENERAL DISCRETE DISTRIBUTIONS


1.  Are there only 2 possible outcomes?

2.  Is there a “probability of success” given?

3.  Is there a sample size given?

4.  Are the samples independent?


A.  If you answered “Yes” to each of these questions, then the discrete distribution is probably Binomial.  STOP

B.  If you answered “No” to at least one of these questions, it is not a Binomial distribution.  Then answer the following:

5.  Are there countable outcomes (theoretically from 0)?

6.  Is there an average number of “defects” given?

7.  Is there equal opportunity for defects to occur?

8.  Are the items independent?

C.  If you answered “Yes to each of these questions, then the discrete distribution is probably Poisson.   STOP


D.  If you answered “No” to at least one of these questions, it is not a Poisson distribution.  Then answer the following:


9.  Are the outcomes discrete?

10.  Are probabilities given for each outcome and do they add to 1.0?

E.  If you answered “Yes” to both of these, then use the General Discrete Distribution.

F.  If you answered “No” to either of these, then drop back 15 yards and punt
.
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9. Are the outcomes discrete?                                                   

10. Are probablilities given for each outcome and do they 

add to 1.0?

HOW TO DECIDE AMONG BINOMIAL, POISSON & GENERAL DISCRETE DISTRIBUTIONS
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Chapter 6 Homework (Discrete Distributions)


1.  The following table gives the probability distribution of a discrete random variable x:

	X
	0
	1
	2
	3
	4
	5

	P(x)
	.03
	.17
	.22
	.31
	.15
	.12


Find the following probabilities:

a.  P(x=1)

b. P(x < 1)

c. P(x > 3)

d. P(0 < x < 2)


2. One of the most profitable items at A1’s Auto Security Shop is the remote starting system.  Let x be the number of such systems installed on a given day at this shop.  The following table lists the frequency distribution of x for the past 80 days.

	X
	1
	2
	3
	4
	5

	f
	8
	20
	24
	16
	12


a. Construct a probability distribution table for the number of remote starting systems installed on a given day.

b.  Are the probabilities listed in (a) exact or approximate?  Explain.

c.  Find the following probabilities:

P(x=3)          P(x>3)     P(2 < x < 4)       P(x < 4)

3.  A contractor has submitted bids on 3 state jobs:  an office building, a theater, and a parking garage.  State rules do not allow a contractor to be offered more than 1 of these jobs.  If this contractor is awarded any of these jobs, the profits earned from these contracts are:  $10 million from the office building, $5 million from the theater, and $2 million from the parking garage.  His profit is zero if he gets no contract.  The contractor estimates that the probabilities of getting the office building contract, the theater contract, the parking garage contract, or nothing are 0.15, 0.30, 0.45, and 0.10, respectively.  Let x be the random variable that represents the contractor’s profits in millions of dollars.  Write the probability distribution of x.  Find the mean and standard deviation of x.



4.  A ski patrol unit has 9 members available for duty and 2 of them are to be sent to rescue an injured skier.  In how many ways can 2 of these 9 members be selected?  Suppose the order of selection is important?  How many arrangements are possible in this case?

5.  A veterinarian assigned to a racetrack has received a tip that 1 or more of the 12 horses in the 3rd race have been doped.  She has time to test only 3 horses.  How many ways are there to randomly select 3 horses from these 12 horses?  How many permutations are possible?



6.  Let x be a discrete random variable that possesses a binomial distribution.   Find the following probabilities:

a.  P(x=5) for n=8 and p=.70

b.  P(x=3) for n=4 and p=0.40

c.  P(x=2) for n=6 and p=0.30


7.  According to the Wall Street Journal, 60% of U.S. companies paid no federal taxes from 1996 to 2000.   Find the probability that the number of U.S. companies who paid no taxes from 1996 to 2000 in a random sample of 16 companies is:

a.  at most 7

b.  at least 10

c.  8 to 11

8.  Using the Poisson formula, find the following probabilities:

a.  P(x < 1) for = 5

b.  P(x=2) for = 2.5



9.  A household receives an average of 1.7 pieces of junk mail per day.  Find the probability that this household will receive exactly 3 pieces of junk mail on a certain day.



10.  On average, 5.4 shoplifting incidents occur per week at an electronics store.  Find the probability that no more than 3 such incidents will occur during a given week at this store.



11.  GESCO Insurance Company charges a $350 premium per annum for a $100,000 life insurance policy for a 40-year old female.  The probability that a 40-year-old female will die within 1 year is 0.002.

a.  Let x be a random variable that denotes the gain of the company for next year from a $100,000 life insurance policy sold to a 40-year-old female.  Write the probability distribution for x.

b.  Find the mean and standard deviation of the probability distribution in (a).

Answers:

1.  a. .17  b. .20   c. .58  d.  .42

2.  b.  approximate   c.  .30   .65   .75  .65

3.  mean = $3.9 million   std dev = $3.015 million

4.  36,   72

5.  220, 1320

6.  a.  .2541    b.  .1536   c.  3241

7.  a. .1423    b.  .5271   c.  .6912

8.  a. .0404   b. .2565

9.  .1496

10.  .2133
11.  mean = $150    std dev = $4467.66

Chapter 6 Discrete Example Problems

1.-- Let x be the number of cars that a randomly selected auto mechanic repairs on a given day.  The following table lists the probability distribution of x

x
2
3
4
5
6

P(x)
.05
.22
.40
.23
.1

Find the mean and standard deviation of x.

2-- A high school boys' basketball team averages 1.2 technical fouls per game.

(a) what is the probability that the team will have 3 or more technical fouls in a game?

(b) determine the mean and standard deviation of technical fouls for this team

3-- At the Bank of California, past data shows that 8% of all credit card holders default at some time in their lives.  On one recent day, this bank issued 12 credit cards to new customers.  

(a) find the probability that no more than 2 will default at some time in their lives

(b) what is the mean and standard deviation for 12 such customers?



4--  Based on its analysis of the future demand for its products, the financial department at Tipper Corp. has determined that there is a 0.17 probability that the company will lose $1.2 million during the next year, a 0.21 probability that it will lose $0.7 million, a 0.37 probability that it will make a profit of $0.9 million, and a 0.25 probability that it will make a profit of $2.3 million

(a) Write the probability distribution for the profit earned by this company during a year.

(b) find the mean and standard deviation for yearly profit for this company

5-- Spoke Weaving Company has 8 weaving machines of the same kind and of the same age.  The probability is 0.05 that any weaving machine will break down during a given time period.

.

(a) Write the probability distribution for the number of machines that will break down

(b) If 2 or more of the machines are broken down at any given time, it causes severe production problems.  What is the probability that 2 or more machines will be broken down at the same time?

(c) What is the mean and standard deviation for the number of broken down machines?

6-- The Student Health Center sometimes sees students that need to be kept overnight.  It sees an average of 7 such students each day.  The Health Center has 10 beds.  What is the probability that it will not be able to provide a bed for all such students in a given day?

 7- Residents in a city area are concerned about drug dealers entering their neighborhood.  Over the past 14 nights, they have taken turns watching the street from a darkened apartment.  Drug deals seem to take place randomly at various times and locations on the street and average about 3 per night.  The residents of this street contacted the local police, who informed them that they do not have sufficient resources to set up surveillance.  The police suggest videotaping the activity on the street, and if the residents on this street are able to capture 5 or more drug deals on tape, the police will take action.  Unfortunately, none of the residents on this street owns a video camera, and, hence, they would have to rent the equipment.  Inquiries at the local dealers indicated that the best available rate for renting a video camera is $75 for the first night and $40 for each additional night.  To obtain this rate, the residents must sign up in advance for a specified number of nights.  The residents hold a neighborhood meeting and invite you to help them decide the length of the rental period.  Because it is difficult for them to pay the rental fees, they want to know the probability of taping at least 5 drug deals on a given number of nights of video taping.

a. Which probability distribution would be helpful here?

b. What assumptions would you have to make?

c.  For how many nights should they rent the equipment?
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