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Managerial Statistics e Professor Juran





Solutions to Quiz

1. A family of mutual funds maintains a service that allows clients to switch money among accounts through a telephone call. It was estimated that 3.2% of callers either got a busy signal or were kept on hold so long that they hung up. Fund management assesses any failure of this sort as a $10 goodwill loss. 

a. (1 point) What is the probability that exactly two callers out of 50 either get a busy signal or hang up after being kept on hold?

	
[image: image1.wmf](

)

p

,

n

x

X

P

=


	
[image: image2.wmf](

)

x

n

x

p

p

x

n

-

-

÷

÷

ø

ö

ç

ç

è

æ

=

1



	
	
[image: image3.wmf](

)

(

)

x

n

x

p

p

!

x

n

!

x

!

n

-

-

÷

÷

ø

ö

ç

ç

è

æ

-

=

1



	
	
[image: image4.wmf](

)

(

)

48

2

968

0

032

0

48

2

50

.

.

!

!

!

÷

÷

ø

ö

ç

ç

è

æ

=



	
	
[image: image5.wmf](

)

(

)

(

)

209902277

0

001024

0

1225

.

.

=



	
	
[image: image6.wmf]2633

0

.

=




b. (2 points) Suppose that 2000 calls were attempted over a particular period. Find the mean and standard deviation of the number of callers who either got a busy signal or hung up after being kept on hold.

	
[image: image7.wmf](

)

X

E


	
[image: image8.wmf]np

=



	
	
[image: image9.wmf](

)

032

0

000

2

.

,

=



	
	
[image: image10.wmf]64

=




	
[image: image11.wmf]X

s


	
[image: image12.wmf])

p

(

np

-

=

1



	
	
[image: image13.wmf](

)

)

.

(

.

,

968

0

032

0

000

2

=



	
	
[image: image14.wmf]952

61

.

=



	
	
[image: image15.wmf]87

7

.

=




c. (1 point) Find the mean and standard deviation of the total goodwill loss to the mutual fund company from these 2,000 calls.

Let Y be the dollar value of goodwill loss, and note that 
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2. eBay is an organization that provides a forum for online auctions, whereby buyers and sellers can come together online and agree on terms of sale for a wide variety of goods. After the terms have been agreed, it is up to the buyer and seller to work out shipping and delivery details.

Despite the great success of eBay, there have been numerous complaints about sellers who fail to ship the goods after the buyer has sent payment. In response to this problem, eBay offers an insurance policy for $200 per year with a $25 deductible. 

Assume that you plan to buy two items during the coming year, as shown in this table:

	Product
	Price
	Probability that Seller Fails to Send Product

	Chair
	$750.00
	.01

	Sculpture
	3,700.00
	.05


(A premium is an annual fixed rate paid for insurance. A deductible is an amount of money subtracted from your claim per item not shipped. If you pay the $200 and then have an unsatisfactory purchase during the year, eBay will refund your money — minus $25 per item not shipped. The deductible is charged only if you claim a refund for merchandise you didn't receive. Example: You buy the insurance, and then the sculpture arrives but the chair doesn't. Your total risk-management cost is the $200 premium plus the $25 deductible on the lost chair, or $225. If you hadn't bought the insurance, your cost would be $750 for the lost chair.)

Consider your total risk-management costs, including losses from unsent goods, any insurance premium you pay, and any deductibles. 

a. (1 point) What are the possible outcomes during the course of these two transactions, and what is the probability of each outcome, assuming that the events are independent?

Events:
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	The Chair arrives
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	The Chair does not arrive
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	The Sculpture arrives
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	The Sculpture does not arrive
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b. (3 points) Calculate the expected value and standard deviation of this total cost (including losses from unsent goods, any insurance premium you pay, and any deductibles) under two scenarios: either you buy the eBay insurance or you don't.

Enter your answers in this table; use the space below to show your calculations.

	
	Expected Value
	Standard Deviation

	Buy eBay Insurance
	$201.50
	$5.99

	Don't Buy Insurance
	192.50
	809.84


Expected Value

Scenario 1: No Insurance

	
	Losses
	Deductible
	Insurance
	Total
	Prob
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	$0.00
	$0.00
	$0.00
	$0.00
	0.9405
	$0.00
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	3,700.00 
	0.00
	0.00
	3,700.00 
	0.0495
	183.15 
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	750.00 
	0.00
	0.00
	750.00 
	0.0095
	7.13 
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	4,450.00 
	0.00
	0.00
	4,450.00 
	0.0005
	2.23 
	

	
	
	
	
	
	1
	$192.50 
	Expected Value


Scenario 2: With Insurance

	
	Losses
	Deductible
	Insurance
	Total
	Prob
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	$0.00
	$0.00
	$200.00 
	$200.00 
	0.9405
	$188.10 
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	0.00
	25.00 
	200.00 
	225.00 
	0.0495
	11.14 
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	0.00
	25.00 
	200.00 
	225.00 
	0.0095
	2.14 
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	0.00
	50.00 
	200.00 
	250.00 
	0.0005
	0.13 
	

	
	
	
	
	
	1
	$201.50 
	Expected Value


Standard Deviation

Scenario 1: No Insurance

	
	Total Cost
	Expected
	Error
	Error^2
	Error^2*Prob
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	$0.00
	$192.50 
	$(192.50)
	37,056.25 
	34,851.40 
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	3,700.00 
	192.50 
	3,507.50 
	12,302,556.25 
	608,976.53 
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	750.00 
	192.50 
	557.50 
	310,806.25 
	2,952.66 
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	4,450.00 
	192.50 
	4,257.50 
	18,126,306.25 
	9,063.15 
	

	
	
	
	
	
	655,843.75 
	Variance

	
	
	
	
	
	$809.84 
	StDev


Scenario 2: With Insurance

	
	Total Cost
	Expected
	Error
	Error^2
	Error^2*Prob
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	$200.00 
	$201.50 
	$(1.50)
	2.25 
	2.12 
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	225.00 
	201.50 
	23.50 
	552.25 
	27.34 
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	225.00 
	201.50 
	23.50 
	552.25 
	5.25 
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	250.00 
	201.50 
	48.50 
	2,352.25 
	1.18
	

	
	
	
	
	
	35.88 
	Variance

	
	
	
	
	
	$5.99 
	StDev


c. (2 points) Using these statistics, write something intelligent about whether the eBay insurance is a good investment.

We can say that the insurance is not a good investment on the sole basis of expected value (it adds $9.00 to our expected cost). 

However, buying the insurance makes a dramatic reduction in our risk, as measured by standard deviation, and therefore would probably be attractive to many people who buy goods at eBay.
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