
Part (I): MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or
answers the question.

1) The coefficient of determination resulting from a particular regression analysis was 0.85.
What was the correlation coefficient, assuming a positive linear relationship?

A) 0.5
B) -0.5
C) 0.922
D) There is insufficient information to answer the question.
E) None of the above

1)

2) What makes the difference between good decisions and bad decisions?
A) A good decision applies quantitative approaches.
B) A good decision considers all alternatives.
C) A good decision considers all available data.
D) A good decision is based on logic.
E) All the above

2)

3) The following is a payoff table.

What decision should be made based on the minimax regret criterion?
A) Alternative 1
B) Alternative 2
C) Alternative 3
D) State of Nature C
E) Does not matter

3)

4) Which of the following is not true about continuous random variables?
A) They have an infinite set of values.
B) They can only be integer values.
C) The area under each of the curves represents probabilities.
D) Some may be described by uniform distributions or exponential distributions.
E) The entire area under each of the curves equals 1.

4)

5) When both trend and seasonal components are present in time series, which of the following
is most appropriate?

A) the use of moving averages
B) the use of double smoothing
C) the use of weighted moving averages
D) the use of centered moving averages
E) the use of simple exponential smoothing

5)
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6) An artificial source added to a transportation table when total demand is greater than total
supply is called ________.

A) demand source
B) supply source
C) dummy source
D) filler source
E) excess source

6)

7) The number of cars passing through an intersection in the next five minutes can usually be
described by the

A) Poisson distribution.
B) normal distribution.
C) uniform distribution.
D) exponential distribution.
E) None of the above

7)

8) In an assignment problem
A) the number of rows must exceed the number of columns.
B) the number of rows must equal or exceed the number of columns.
C) the number of columns must equal or exceed the number of rows.
D) the number of rows and columns must be equal.
E) None of the above

8)

9) The expected value of sample information (EVSI) can be used to
A) provide points on a utility curve.
B) establish a maximum amount to spend on additional information.
C) calculate conditional probabilities.
D) establish risk avoidance.
E) None of the above

9)

10) Which of the following is true about the expected value of perfect information?
A) It is the amount you would pay for any sample study.
B) It is the amount charged for marketing research.
C) It is calculated as expected value with perfect information minus maximum EMV.
D) It is calculated as EMV minus EOL.
E) None of the above

10)

11) A feasible solution to a linear programming problem
A) need not satisfy all of the constraints, only the non-negativity constraints.
B) must give the maximum possible profit.
C) must be a corner point of the feasible region.
D) must give the minimum possible cost.
E) must satisfy all of the problem's constraints simultaneously.

11)
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12) If the addition of a constraint to a linear programming problem does not change the solution,
the constraint is said to be

A) infeasible.
B) unbounded.
C) bounded.
D) redundant.
E) non-negative.

12)

13) In queuing analysis, total expected cost is the sum of expected ________ plus expected
________.

A) facility costs, calling costs
B) service costs, arrival costs
C) calling cost, inventory costs
D) service costs, waiting costs
E) calling costs, waiting costs

13)

14) Queuing Theory makes use of the
A) Poisson probability distribution.
B) normal probability distribution.
C) binomial probability distribution.
D) uniform probability distribution.
E) None of the above

14)

15) A single automatic car wash with one bay and a cycle time of 2.5 minutes is what type of
model?

A) M/D/2 B) M/G/1 C) M/M/1 D) M/D/1 E) M/M/2

15)

16) Which of the following characteristics is not true for the exponential distribution?
A) It is discrete probability distribution.
B) It is used to describe the times between customer arrivals.
C) The variance is the square of the expected value.
D) It is used in dealing with queuing problems.
E) It is also called the negative exponential distribution.

16)

17) Which of the following is not considered to be one of the components of a time series?
A) variance
B) trend
C) random variations
D) seasonality
E) cycles

17)

18) The length of time that it takes the tollbooth attendant to service each driver can typically be
described by the

A) uniform distribution.
B) normal distribution.
C) Poisson distribution.
D) exponential distribution.
E) None of the above

18)
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19) Which of the following is not true for discrete random variables?
A) They can assume only a countable number of values.
B) A binomial random variable is considered discrete.
C) The probability values always sum up to 1.
D) The expected value is the weighted average of the values.
E) The probability of each value of the random variable must be 0.

19)

20) If everything else remains constant, including the mean arrival rate and service rate, except
that the service time becomes constant instead of exponential,

A) the average queue length will be doubled.
B) the average waiting time will be doubled.
C) the average queue length will be halved.
D) There is not enough information to know what will happen to the queue length and

waiting time.
E) None of the above

20)

21) In a maximization problem, when one or more of the solution variables and the profit can be
made infinitely large without violating any constraints, the linear program has

A) an unbounded solution.
B) an infeasible solution.
C) a redundant constraint.
D) alternate optimal solutions.
E) None of the above

21)

22) Consider the following linear programming problem:

Maximize 4X + 10Y
Subject to: 3X + 4Y ≤ 480

4X + 2Y ≤ 360
all variables ≥ 0

The feasible corner points are (48,84), (0,120), (0,0), (90,0).  What is the maximum possible
value for the objective function?

A) 360
B) 1032
C) 1200
D) 1600
E) None of the above

22)
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23) Consider the following constraints from a linear programming problem:

2X + Y ≤ 200
X + 2Y ≤ 200
X, Y ≥ 0

If these are the only constraints, which of the following points (X,Y) cannot be the optimal
solution?

A) (0, 0)
B) (0, 200)
C) (0,100)
D) (100, 0)
E) (66.67, 66.67)

23)

24) Sensitivity analyses are used to examine the effects of changes in
A) available resources.
B) technological coefficients.
C) contribution rates for each variable.
D) All of the above
E) None of the above

24)

25) Which technique requires that we start in the upper-left-hand cell of the table and allocate
units to shipping routes in a "stair step" fashion?

A) stair step method
B) Vogel's approximation method
C) upper-left rule
D) northwest corner rule
E) MODI

25)

Table 1

26) Given Table 1, the final table for an assignment problem, who should be assigned to job 2?
A) worker A
B) worker C
C) neither worker A nor worker C
D) either worker A or worker C
E) worker D

26)
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27) The "utilization factor" is defined as the
A) percent of time the system is idle.
B) average percent of time the customers wait in line.
C) average time the service system is open.
D) percent of time that a single customer is in the system.
E) None of the above

27)

28) Which of the following distributions is most often used to estimate service times?
A) negative exponential
B) normal
C) Poisson
D) Erlang
E) beta

28)

29) Assume that you have tried three different forecasting models.  For the first, the MAD = 2.5,
for the second, the MSE = 10.5, and for the third, the MAPE = 2.7.  We can then say:

A) the second method is the best.
B) methods one and three are preferable to method two.
C) the third method is the best.
D) method two is least preferred.
E) None of the above

29)

30) The following is a payoff table giving profits for various situations.

The probabilities for states of nature A, B, and C are 0.3, 0.5, and 0.2, respectively.  If a person
selected Alternative 1, what would the expected profit be?

A) 120
B) 133.33
C) 126
D) 180
E) None of the above

30)
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Part (II): Answer the following questions.

1) Bob White is conducting research on monthly expenses for medical care, including over-the-counter
medicine. His dependent variable is monthly expenses for medical care while his independent variable is
number of family members.  Below is his Excel output.

(a)  What is the prediction equation?
(b)  Based on his model, each additional family member increases the predicted costs by how much?
(c)  Based on the significance F-test, is this model a good prediction equation?
(d)  What percent of the variation in medical expenses is explained by the size of the family?
(e)  Can the null hypothesis that the slope is zero be rejected? Why or why not?
(f)  What is the value of the correlation coefficient?
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2) Roscoe Davis, chairman of a college’s business department, has decided to apply a
new method in assigning professors to courses next semester. As a criterion for
judging who should teach each course, Professor Davis reviews the past two years’
teaching evaluations (which were filled out by students). Since each of the four
professors taught each of the four courses at one time or another during the two year
period, Davis is able to record a course rating for each instructor. These ratings are
shown in the table. Find the best assignment of professors to courses to maximize the
overall teaching rating.

Course Professor
Economics Finance Management Statistics
40 95 65 90 Anderson
75 80 60 70 Sweeney
60 80 40 85 Williams
55 65 80 55 McKinney
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3) A dry cleaner has a single drive -thru window for customers.  The arrival rate of cars
follows a Poisson distribution, while the service time follows an exponential
distribution. The average arrival rate is 16 per hour and the average service time is
three minutes.
(a) What is the average number of cars in the line?
(b) What is the average time spent waiting to get to the service window?
(c) What percentage of time is the dry cleaner's drive-thru window idle?
(d) What is the probability there are more than 2 cars at the drive-thru window?
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4) The Saussy Lumber Company ships pine flooring to three building supply houses from
its mills in Pineville, Oak Ridge, and Mapletown. Determine the best transportation
schedule for the data given in the table using Vogel's Approximation method.

To Supply House 1 Supply House 2 Supply House 3 Mill Capacity
(Tons)

FROM

Pineville $3 $3 $2 25
Oak Ridge $4 $2 $3 40

Maple town $3 $2 $3 30
Supply House

Demand (Tons)
30 30 35 95
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5) The ABC Co. is considering a new consumer product.  They believe there is a
probability of 0.4 that the XYZ Co. will come out with a competitive product.  If ABC
adds an assembly line for the product and XYZ does not follow with a competitive
product, their expected profit is $40,000; if they add an assembly line and XYZ does
follow, they still expect a $10,000 profit.  If ABC adds a new plant addition and XYZ
does not produce a competitive product, they expect a profit of $600,000; if XYZ does
compete for this market, ABC expects a loss of $100,000.
(a) Determine the expected monetary value (EMV) of each decision.
(b) Determine the Expected opportunity loss (EOL) of each decision.
(c) Compare the results of (a) and (b).
(d) Calculate the Expected Value of Perfect Information (EVPI).

A-11



Answer Key
Testname: FINAL EXAM

1) C
2) B
3) A
4) B
5) D
6) C
7) A
8) D
9) B

10) C
11) E
12) D
13) D
14) A
15) D
16) A
17) A
18) D
19) E
20) C
21) A
22) C
23) B
24) D
25) D
26) B
27) E
28) A
29) E
30) C

1) (a)  Y = 110.47 + 16.83X
(b)  $16.83
(c)  Yes, because the p-value for the F-test is low.
(d)  48.3% of the variation in medical expenses is explained by family size.
(e)  The null hypothesis can be rejected, the slope is not equal to zero based on the low p-value.
(f)  0.695

2)
3) (a) Lq = 3.2

(b) Wq = 0.2 hour (12 minutes)
(c) Po = 0.20
(d) Pn>k = 0.512
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Answer Key
Testname: FINAL EXAM

4)
(a) Let X1 = number of liver-flavored biscuits in a package

X2 = number of chicken-flavored biscuits in a package    

Minimize X1 + 2X2
Subject to: X1 + X2 ≥ 40

2X1 + 4X2 ≥ 60
X1 ≤ 15
X1, X2 ≥ 0

(b) Corner points (0,40) and (15,25)
Optimal solution is (15,25) with cost of 65.

(c) 2X1 + 4X2 ≥ 60 is redundant.

(d) minimum cost = 65 cents
5) (a)

(b)

(c) The plant addition is best for both models.  The maximum EMV alternative is always the same as the
minimum EOL alternative.

(d) EVPI = 44,000
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Part (I): MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or
answers the question.

1) The coefficient of determination resulting from a particular regression analysis was 0.85.
What was the correlation coefficient, assuming a positive linear relationship?

A) 0.5
B) 0.922
C) -0.5
D) There is insufficient information to answer the question.
E) None of the above

1)

2) What makes the difference between good decisions and bad decisions?
A) A good decision considers all available data.
B) A good decision considers all alternatives.
C) A good decision is based on logic.
D) A good decision applies quantitative approaches.
E) All the above

2)

3) The following is a payoff table.

What decision should be made based on the minimax regret criterion?
A) Alternative 1
B) Alternative 2
C) Alternative 3
D) State of Nature C
E) Does not matter

3)

4) Which of the following is not true about continuous random variables?
A) Some may be described by uniform distributions or exponential distributions.
B) The entire area under each of the curves equals 1.
C) They have an infinite set of values.
D) The area under each of the curves represents probabilities.
E) They can only be integer values.

4)

5) When both trend and seasonal components are present in time series, which of the following
is most appropriate?

A) the use of double smoothing
B) the use of weighted moving averages
C) the use of centered moving averages
D) the use of simple exponential smoothing
E) the use of moving averages

5)
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6) An artificial source added to a transportation table when total demand is greater than total
supply is called ________.

A) supply source
B) filler source
C) demand source
D) excess source
E) dummy source

6)

7) The number of cars passing through an intersection in the next five minutes can usually be
described by the

A) normal distribution.
B) uniform distribution.
C) Poisson distribution.
D) exponential distribution.
E) None of the above

7)

8) In an assignment problem
A) the number of rows must exceed the number of columns.
B) the number of columns must equal or exceed the number of rows.
C) the number of rows must equal or exceed the number of columns.
D) the number of rows and columns must be equal.
E) None of the above

8)

9) The expected value of sample information (EVSI) can be used to
A) establish risk avoidance.
B) establish a maximum amount to spend on additional information.
C) calculate conditional probabilities.
D) provide points on a utility curve.
E) None of the above

9)

10) Which of the following is true about the expected value of perfect information?
A) It is the amount charged for marketing research.
B) It is calculated as expected value with perfect information minus maximum EMV.
C) It is the amount you would pay for any sample study.
D) It is calculated as EMV minus EOL.
E) None of the above

10)

11) A feasible solution to a linear programming problem
A) must give the minimum possible cost.
B) need not satisfy all of the constraints, only the non-negativity constraints.
C) must satisfy all of the problem's constraints simultaneously.
D) must give the maximum possible profit.
E) must be a corner point of the feasible region.

11)
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12) If the addition of a constraint to a linear programming problem does not change the solution,
the constraint is said to be

A) unbounded.
B) bounded.
C) non-negative.
D) infeasible.
E) redundant.

12)

13) In queuing analysis, total expected cost is the sum of expected ________ plus expected
________.

A) facility costs, calling costs
B) calling cost, inventory costs
C) service costs, waiting costs
D) service costs, arrival costs
E) calling costs, waiting costs

13)

14) Queuing Theory makes use of the
A) Poisson probability distribution.
B) uniform probability distribution.
C) normal probability distribution.
D) binomial probability distribution.
E) None of the above

14)

15) A single automatic car wash with one bay and a cycle time of 2.5 minutes is what type of
model?

A) M/G/1 B) M/D/2 C) M/M/1 D) M/M/2 E) M/D/1

15)

16) Which of the following characteristics is not true for the exponential distribution?
A) The variance is the square of the expected value.
B) It is discrete probability distribution.
C) It is used in dealing with queuing problems.
D) It is also called the negative exponential distribution.
E) It is used to describe the times between customer arrivals.

16)

17) Which of the following is not considered to be one of the components of a time series?
A) trend
B) variance
C) cycles
D) seasonality
E) random variations

17)

18) The length of time that it takes the tollbooth attendant to service each driver can typically be
described by the

A) Poisson distribution.
B) uniform distribution.
C) exponential distribution.
D) normal distribution.
E) None of the above

18)
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19) Which of the following is not true for discrete random variables?
A) The probability of each value of the random variable must be 0.
B) They can assume only a countable number of values.
C) The expected value is the weighted average of the values.
D) The probability values always sum up to 1.
E) A binomial random variable is considered discrete.

19)

20) If everything else remains constant, including the mean arrival rate and service rate, except
that the service time becomes constant instead of exponential,

A) the average queue length will be halved.
B) the average queue length will be doubled.
C) the average waiting time will be doubled.
D) There is not enough information to know what will happen to the queue length and

waiting time.
E) None of the above

20)

21) In a maximization problem, when one or more of the solution variables and the profit can be
made infinitely large without violating any constraints, the linear program has

A) an unbounded solution.
B) alternate optimal solutions.
C) a redundant constraint.
D) an infeasible solution.
E) None of the above

21)

22) Consider the following linear programming problem:

Maximize 4X + 10Y
Subject to: 3X + 4Y ≤ 480

4X + 2Y ≤ 360
all variables ≥ 0

The feasible corner points are (48,84), (0,120), (0,0), (90,0).  What is the maximum possible
value for the objective function?

A) 1032
B) 360
C) 1200
D) 1600
E) None of the above

22)
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23) Consider the following constraints from a linear programming problem:

2X + Y ≤ 200
X + 2Y ≤ 200
X, Y ≥ 0

If these are the only constraints, which of the following points (X,Y) cannot be the optimal
solution?

A) (66.67, 66.67)
B) (0,100)
C) (0, 200)
D) (0, 0)
E) (100, 0)

23)

24) Sensitivity analyses are used to examine the effects of changes in
A) available resources.
B) contribution rates for each variable.
C) technological coefficients.
D) All of the above
E) None of the above

24)

25) Which technique requires that we start in the upper-left-hand cell of the table and allocate
units to shipping routes in a "stair step" fashion?

A) stair step method
B) Vogel's approximation method
C) MODI
D) northwest corner rule
E) upper-left rule

25)

Table 1

26) Given Table 1, the final table for an assignment problem, who should be assigned to job 2?
A) either worker A or worker C
B) neither worker A nor worker C
C) worker C
D) worker A
E) worker D

26)
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27) The "utilization factor" is defined as the
A) percent of time that a single customer is in the system.
B) percent of time the system is idle.
C) average percent of time the customers wait in line.
D) average time the service system is open.
E) None of the above

27)

28) Which of the following distributions is most often used to estimate service times?
A) normal
B) Poisson
C) beta
D) Erlang
E) negative exponential

28)

29) Assume that you have tried three different forecasting models.  For the first, the MAD = 2.5,
for the second, the MSE = 10.5, and for the third, the MAPE = 2.7.  We can then say:

A) the third method is the best.
B) methods one and three are preferable to method two.
C) the second method is the best.
D) method two is least preferred.
E) None of the above

29)

30) The following is a payoff table giving profits for various situations.

The probabilities for states of nature A, B, and C are 0.3, 0.5, and 0.2, respectively.  If a person
selected Alternative 1, what would the expected profit be?

A) 180
B) 133.33
C) 120
D) 126
E) None of the above

30)
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Part (II): Answer the following questions.

1) Bob White is conducting research on monthly expenses for medical care, including over-the-counter
medicine. His dependent variable is monthly expenses for medical care while his independent variable is
number of family members.  Below is his Excel output.

(a)  What is the prediction equation?
(b)  Based on his model, each additional family member increases the predicted costs by how much?
(c)  Based on the significance F-test, is this model a good prediction equation?
(d)  What percent of the variation in medical expenses is explained by the size of the family?
(e)  Can the null hypothesis that the slope is zero be rejected? Why or why not?
(f)  What is the value of the correlation coefficient?
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2) Roscoe Davis, chairman of a college’s business department, has decided to apply a
new method in assigning professors to courses next semester. As a criterion for
judging who should teach each course, Professor Davis reviews the past two years’
teaching evaluations (which were filled out by students). Since each of the four
professors taught each of the four courses at one time or another during the two year
period, Davis is able to record a course rating for each instructor. These ratings are
shown in the table. Find the best assignment of professors to courses to maximize the
overall teaching rating.

Course Professor
Economics Finance Management Statistics
40 95 65 90 Anderson
75 80 60 70 Sweeney
60 80 40 85 Williams
55 65 80 55 McKinney
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3) A dry cleaner has a single drive -thru window for customers.  The arrival rate of cars
follows a Poisson distribution, while the service time follows an exponential
distribution. The average arrival rate is 16 per hour and the average service time is
three minutes.
(a) What is the average number of cars in the line?
(b) What is the average time spent waiting to get to the service window?
(c) What percentage of time is the dry cleaner's drive-thru window idle?
(d) What is the probability there are more than 2 cars at the drive-thru window?
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4) The Saussy Lumber Company ships pine flooring to three building supply houses from
its mills in Pineville, Oak Ridge, and Mapletown. Determine the best transportation
schedule for the data given in the table using Vogel's Approximation method.

To Supply House 1 Supply House 2 Supply House 3 Mill Capacity
(Tons)

FROM

Pineville $3 $3 $2 25
Oak Ridge $4 $2 $3 40

Maple town $3 $2 $3 30
Supply House

Demand (Tons)
30 30 35 95
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5) The ABC Co. is considering a new consumer product.  They believe there is a
probability of 0.4 that the XYZ Co. will come out with a competitive product.  If ABC
adds an assembly line for the product and XYZ does not follow with a competitive
product, their expected profit is $40,000; if they add an assembly line and XYZ does
follow, they still expect a $10,000 profit.  If ABC adds a new plant addition and XYZ
does not produce a competitive product, they expect a profit of $600,000; if XYZ does
compete for this market, ABC expects a loss of $100,000.
(a) Determine the expected monetary value (EMV) of each decision.
(b) Determine the Expected opportunity loss (EOL) of each decision.
(c) Compare the results of (a) and (b).
(d) Calculate the Expected Value of Perfect Information (EVPI).
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Answer Key
Testname: FINAL EXAM

1) B
2) B
3) A
4) E
5) C
6) E
7) C
8) D
9) B

10) B
11) C
12) E
13) C
14) A
15) E
16) B
17) B
18) C
19) A
20) A
21) A
22) C
23) C
24) D
25) D
26) C
27) E
28) E
29) E
30) D

1) (a)  Y = 110.47 + 16.83X
(b)  $16.83
(c)  Yes, because the p-value for the F-test is low.
(d)  48.3% of the variation in medical expenses is explained by family size.
(e)  The null hypothesis can be rejected, the slope is not equal to zero based on the low p-value.
(f)  0.695

2)
3) (a) Lq = 3.2

(b) Wq = 0.2 hour (12 minutes)
(c) Po = 0.20
(d) Pn>k = 0.512
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Answer Key
Testname: FINAL EXAM

4)
(a) Let X1 = number of liver-flavored biscuits in a package

X2 = number of chicken-flavored biscuits in a package    

Minimize X1 + 2X2
Subject to: X1 + X2 ≥ 40

2X1 + 4X2 ≥ 60
X1 ≤ 15
X1, X2 ≥ 0

(b) Corner points (0,40) and (15,25)
Optimal solution is (15,25) with cost of 65.

(c) 2X1 + 4X2 ≥ 60 is redundant.

(d) minimum cost = 65 cents
5) (a)

(b)

(c) The plant addition is best for both models.  The maximum EMV alternative is always the same as the
minimum EOL alternative.

(d) EVPI = 44,000
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