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Directions

You may take the full examination period (2 hours) for this final exam, but you may also leave if you finish early.  To avoid possible accusations of academic dishonesty, attempt to sit where there is an empty seat between yourself and any other student. 

There are 50 true/false and multiple choice questions worth 2 points each.  There is no correction for guessing, so be sure to provide answers to all questions.  Read each question carefully, so that your answer addresses the issue presented (which might not be the one you expected).

You may have a calculator, one 8½ X 11 sheet of notes, and one sheet of scratch paper.  We recommend that you use pencils and erasers so that you may make changes.  You may write on the test, but do not disassemble this document.  You must return the exam.  Your instructor may choose to use Scantron forms for your answers.  Make sure that your name is on the document with your answers clearly indicated (or no credit will be given).

There is only one correct answer per question.  On multiple choice problems, round all intermediate and final calculations to two decimal places, and then select the closest answer.

In order to accommodate alternative but equivalent terminology, an attempt has been made to include more than one form of a symbol or expression when appropriate.  If you do not understand the terminology, ask your instructor for clarification.

Good luck!

[Note:  The above directions will be the directions for your final exam at the end of this term.]

Directions for Problems 1 and 2:  Shirley Hess and her longtime friend Rick Moncrief have developed a hot new product.  It is a color fax board for use in PC’s.  They see two fundamentally different ways they could manufacture it.  The conventional way would be to use existing chips currently available on the open market.  The alternative is to use ASIC’s (Application Specific Integrated Circuits). The costs they have been able to estimate, with the help of their bookkeeper, are:

	
	ASIC Based
	Conventional

	ASIC Setup
	$200,000
	$0

	Board Setup
	$10,000
	$10,000

	Plant Operations
	$200,000
	$200,000

	Marketing
	$250,000
	$250,000

	Software/Unit
	$5
	$5

	Manual/Unit
	$1
	$1

	Packaging/Unit
	$1
	$1

	Board/Unit
	$1
	$2

	Labor/Unit
	$2
	$8

	Chips/Unit
	$2
	$5

	Overhead/Unit
	$6.60
	$4.60


Shirley and Rick are not willing to count on more than a two year life for the product in this fast moving industry.  The bookkeeper allocated fixed costs for those two years on the assumption that 100,000 color fax modems would be sold in those two years.

1. Find the break-even point (in units) of a color fax modem (ready to ship) for the ASIC manufacturing method assuming that they plan to sell the units for $59 each.

A) 4590

B) 8000

C) 10984

D) 14043

E) 20000

2.  Find the number of units at which Shirley and Sal should be indifferent between the two methods.

A) 4590

B) 8000

C) 10984

D) 14043

E) 20000

3.  Which of the following is true in general?

A) At breakeven, the profit and revenue are equal

B) At breakeven, profit is equal to total cost
C) At breakeven, profit is maximized

D) At breakeven, profit cannot be negative

E) At breakeven, the profit for two options is the same

4.  In a time-series forecasting problem, if the seasonal indices for quarters 1, 2, and 3 are .80, .90, and .95 respectively, what can you say about the seasonal index for quarter 4?

A) It will be less than 1.

B) It will be greater than 1.

C) It will be equal to1.

D) Seasonality does not exist.

E) There is insufficient data to say anything.

5.  If actual sales are 120 units and the seasonal index is 1.2, then the deseasonalized sales are (Note that this question is not related to the previous test question):

A) 100.0

B) 118.8

C) 121.2

D) 132.9

E) 144.0

6.  Which of the following statements is true?
A) BIAS tells you the magnitude of error, while MAD tells you the direction.

B) BIAS and MAD are always equal.

C) MAD can never be negative.

D) MAD can never be greater than the Bias.
E) MAD is always less than the Bias

7.  When using quantitative analysis tools, it is sufficient just to understand the mathematics.

A)
True

B) False

8.  During model implementation, the “separation of players curse” involves all of the following players, except:

A)  Modeler

B)  Decision Maker

C)  Buyer

D)  Project Manager
E)  Client

9.  All business models are spreadsheet based.

A) True

B) False

10.  A product sells for $25 and the manufacturer has total fixed costs of $20,000 and a per unit variable cost of $13.  If the firm decides to increase production by one unit, and all units that are produced will be sold, by what amount (in dollars) will profit increase?
A) 0

B) 12

C) 13

D) 25

E) 1667

11.  Most models are designed to replace a manager in the making of decisions.

A) True

B) False

12.  A good model can help you communicate your reasons for making a decision.

A) True

B) False

Directions for Problems 13-17:  Sam Piper is trying to forecast sales for his store, Sam’s Sporting Supermart.  Sam's first try was with Simple Exponential Smoothing, using ( = 0.75.  Unfortunately, his dog chewed his worksheet.  Please help him by filling in the missing cells (see cells with question marks) with correct values, or correct Excel formulas.

	

	A
	B
	C
	D
	E
	F

	1
	Year
	Quarter
	Enroll-ment
	Forecast
	Error
	Abs Error

	2
	1997
	1
	313
	313
	
	

	3
	
	2
	285
	313
	?
	

	4
	
	3
	312
	292
	20
	20

	5
	
	4
	339
	307
	32
	32

	6
	1998
	1
	359
	331
	28
	28

	7
	
	2
	320
	
	
	

	8
	
	3
	356
	328
	28
	28

	9
	
	4
	385
	349
	36
	?

	10
	1999
	1
	396
	376
	20
	20

	11
	
	2
	367
	
	
	

	12
	
	3
	397
	373
	24
	24

	13
	
	4
	423
	391
	32
	32

	14
	2000
	1
	
	415
	
	

	15
	 
	 
	 
	Bias =  
	?
	 

	16
	Alpha =
	0.75
	 
	 
	MAD =  
	


13.  Find the forecast for 1998 Q2 (cell D7).

A) =(C6*B16)+(D6*B16)

B) =(C6*B16)+(D6*(1-B16))

C) =(C7*B16)+(D6*(1-C16))

D) =(C7*B16)-(D6*(1-C16))

E) =(C7*C16)+(E6*C16)

14.  Find the Error for 1997 Q2 (cell E3).

A) 0

B) 6

C) -6

D) 28

E) -28

15.  Find the Absolute Error for 1998 Q4 (cell F9).

A) -36

B) 0

C) 20

D) 28

E) 36

16.  Find the Bias (cell E15).

A) =AVERAGE(E2:E13)

B) =AVERAGE(E3:E14)

C) =AVERAGE(E3:E13)

D) =SUM(E2:E13)

E) =SUM(E3:E14)

17.  If Sam had used a Naïve forecast, what would his forecast for Q1, 2000 have been? 

A) 391

B) 403

C) 410

D) 415

E) 423

18.  An influence diagram helps the decision maker to organize decision variables and states 

of nature.

A) True

B) False

19.  The advantage of a spreadsheet model over a paper and pencil model is that it is easier for the user to easily change the parameters to develop answers to “what-if” questions.

A) True

B) False

20.  When developing business models, knowledge of mathematics is more important than knowledge of business practices.
A) True

B) False

21.  It is always necessary to collect all data prior to starting construction of the model.

A) True

B) False

22.  You have become a loan officer in a small bank.  It is the bank’s policy to make loans to people who seem to have a better than 50% chance of being a good credit risk.  Further, the bank has determined that 90% of the people who are good credit risks have steady jobs, but only 25% of the people who are not good credit risks have a steady job.  In probability notation:

P(S|G) = 0.9

P(S|B) = 0.25

[G = Good credit risk, B = Bad risk]


P(N|G) = 0.1

P(N|B) = 0.75

[S = Steady job, N = No steady job]

A prospective customer comes to your desk seeking a loan.  You immediately assess the probability of his being a good credit risk as P(G) = 0.25 [and thus P(B) = 0.75], but you permit him, as a courtesy, to complete an application.  Checking his credit rating, you learn that he indeed has a steady job.  Using Bayes’ Theorem, revise your probability that he is a good credit risk.  In other words, find P(G|S).

A) 0.35

B) 0.45

C) 0.55

D) 0.65

E) 0.75

23.  If your model is able to correctly predict the past, this guarantees that it will accurately predict the future.

A) True

B) False
24.  When developing the equations for a model, the values of all parameters must be embedded in the equations of which they form a part.

A) True

B) False

25.  The all Washed-Up Car Wash has found a tremendous bargain on a new car waxing machine imported from the newly independent Republic of Lowenbrau.  The only weak point is the special wax pump, which can be expected to fail relatively frequently and cannot be repaired.  AWUCW can order up to five replacement pumps at a time, which would be delivered with the annual end of year shipment from Lowenbrau.  They are available at no other time, and are expensive.  If the wax pump fails and they have no replacement, they must stop using the machine until the next shipment arrives.  The probabilities of breakdowns during any given year are given below:
	Breakdowns per year
	Probability

	0
	0.30

	1
	0.25

	2
	0.15

	3
	0.12

	4
	0.10

	5
	0.08

	Sum
	1.00


In an average year, how many pumps can they expect to fail?

A) 0

B) 1.71

C) 2.25

D) 4.81

E) 5.00

26.  A model using data, variables, and mathematical relationships to represent abstracted 

situations, such as a model of a country’s economy, is called:

A) An analog model

B) A black box model

C) A physical model

D) A symbolic model

E) An exogenous model

27.  For a given problem, there is only a single, "right" model.

A) True

B) False

Directions for Problems 28-31:  Susan’s Surprise Catering operates a sandwich truck in the downtown district, selling coffee, soft drinks, sandwiches, and desert snacks.  Based on experience, the owner feels that during a Monday lunch hour, sandwich demand and its probability are correctly described in the table below.  The Payout Table for various levels of demand and production choices is given below.

	Sandwiches Made
	Sandwiches Demanded
	
	
	
	

	
	10
	20
	30
	
	
	
	

	10
	15
	15
	15
	
	
	
	

	20
	5
	35
	35
	
	
	
	

	30
	-5
	25
	55
	
	
	
	

	
	
	
	
	
	
	
	


28.  How many sandwiches would Susan make using the Maximin criterion?

A) -5

B) 0

C) 10

D) 20

E) 30

29.  If Susan learned that P(10) = 0.1 and P(20) = 0.5, then she could apply the expected return (or EMV) criterion. What choice would Susan make using the expected return (or EMV) criterion?

A) 0

B) 10

C) 20

D) 30

E) Can’t be determined from the information given

30.  What payoff will Susan receive for this decision?

A) 0

B) -5, 25, or 55 depending on the state of nature that occurs
C) 10, 20, or 30 depending on the decision selected
D) 30

E) 55

31.  Calculate the Expected Value of Perfect Information (EVPI) in this case.

A) 7

B) 30

C) 32

D) 34

E) 41

32.  Exponential Smoothing with ( = 0.125 and a Simple Moving Average with n = 8 put the same weight on the actual value of y in the current period.

A) True

B) False

33.  With regard to decision trees, the term folding back means

A) Dividing branches into states of nature
B) Calculating the expected value for each terminal node, then eliminating that node
C) Redrawing the tree such that the terminal nodes connect to the initial node
D) A, B, and C
E) None of the above
34.  To determine how much a potential survey is worth to a company, one should:

A) Calculate the EVSI.
B) Calculate the EVPI.
C) Determine the cost of previous surveys.
D) Ask a senior manager in the company.

E) You must wait to calculate this amount based on the results of the survey.

35.  The Ajaks Company is planning to introduce a new product, but it is considering a market research survey before making a decision.  The expected return for the new product (prior to the consideration of a survey) has been estimated to be $320,000.  It has also been estimated that the probability of a favorable survey result is 0.60, and the payoff for the new product will be $800,000 only if the survey result is favorable.  The payoff only if the survey is unfavorable will be $100,000.  Based on this information, we can say that:

A) We should not introduce the new product.
B) We should conduct the survey if the survey cost is less than $50,000.
C) We should conduct the survey if the survey cost is less than $100,000.
D) We should conduct the survey if the survey cost is less than $150,000.
E) We should conduct the survey if the survey cost is less than $200,000.
36.  Based on the decision tree below, should you make or buy?  What is the expected return?

A) Buy;  $15.20



D)  Make;  $11.20
B) Buy;  $37.11



E)  Make;  $26.40
C) Buy;  $45.20






37.  In decision analysis, the actual events that may occur in the future over which the decision maker has no control are known as:

A) States of nature

B) Alternatives

C) Payoffs

D) Criteria

E) Posteriors
38.  Historical data is often very useful for developing probability distributions for 

simulation variables.

A) True

B) False

39.  The random number 0.57 has been selected. The corresponding observation, r, from the following discrete probability distribution would be:

                              r          P(r)
                             0
       0.3

                             1
       0.2

                             2
       0.4

                             3
       0.1


A)
0

B)
1
C) 2


D)
3


E)
None of the above

40.  The number of machine breakdowns in a day is 0, 1, or 2, with probabilities 0.6, 0.3, and 0.1, respectively.  The following random numbers have been generated:  13, 10, 02, 18, 31, 19, 32, 85, 31, 94.  Use these numbers to generate the number of breakdowns for 10 consecutive days.  What proportion of these days had at least 1 breakdown?

A) 0.2

B) 0.3

C) 0.4

D) 0.5

E) 0.6

41.  Variation that is inherent in a production process itself is called common variation. 


A)
True

B)
False
42.  If the fraction defective is 0.12 based on a sample size of 16, the standard deviation used in the “p” chart is about 0.08. 

A)
True

B)
False

43.  Quality characteristics that are classified as either conforming or not conforming to 

specifications are considered to be attribute measurements.


A)
True


B)
False

44.  A quality control chart has upper and lower control limits expressed as lines on a chart.  

As long as the sample values fall between these two lines there is no need to investigate 

process behavior. 

A)
True


B)
False

45.  Six Sigma is a version of Total Quality Management created by Motorola and popularized by General Electric. 

A)
True


B)
False

46.  For which of the following should we use a “p” chart to monitor process quality? 

A)
The dimensions of brick entering a kiln 

B)
Lengths of boards cut in a mill 

C)
The weight of fluid in a container 

D)
Grades in a freshman “pass/fail” course 


E)
Temperatures in a classroom

47.  Before calculating process capability, assignable variation (also called “special cause” variation) should be investigated and removed from the process if possible.


A)
True


B)
False

48.  A process capability index that indicates the process is capable at six sigma level is:

A. Less than 1.0

B. Greater than 1.0 but less than 1.33

C. Greater than 1.33 but less than 1.67

D. Greater than 1.67 but less than 2.0

E. Greater than 2.0

49.  A part has a length specification of 5 inches with tolerances of + .004 inches.  The current process has an average length of 5.001 inches with a standard deviation of .001 inches.  Calculate the Cpk for this process.  

A) 1.00

B) 1.09

C) 1.45

D) 1.67

E) 1.99

50.  A manufacturing company uses a production process that mills components to an average thickness of .005 inch, with an average range of .0015 inch. Using samples of size 3, what is the upper control limit on the X-bar chart?

A) 0.001




Sample Size
 A2
D3
 D4
B) 0.002





2
1.88
 0
3.27

C) 0.003





3
1.00
 0
2.57

D) 0.005





4
0.73
 0
2.28

E) 0.007





5
0.58
 0
2.11






6
0.48
 0
2.00
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