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PART I. MULTIPLE CHOICE QUESTIONS (2 points each)
Circle the most appropriate answer.
1. Which of the following statements about time series forecasting is true?


a.
It is based on the assumption that future demand will be the same as past demand.


b.
It makes extensive use of the data collected in the qualitative approach.


c.
The analysis of past demand helps predict future demand.


d.
Because it accounts for trends, cycles, and seasonal patterns, it is more powerful than causal forecasting.


e.
All of the above are true.
2. A six-month moving average forecast is better than a three-month moving average forecast if demand


a.
is rather stable


b.
has been changing due to recent promotional efforts


c.
follows a downward trend


d.
follows a seasonal pattern that repeats itself twice a year


e.
follows an upward trend
3. Increasing the number of periods in a moving average will accomplish greater smoothing, but at the expense of


a.
manager understanding


b.
accuracy


c.
stability


d.
responsiveness to changes


e.
All of the above are diminished when the number of periods increases.
4. Which of the following values of alpha would cause exponential smoothing to respond the most slowly to errors in predicting the demand?


a.
0.10


b.
0.20


c.
0.40


d.
0.80


e.
cannot be determined
5. A fundamental distinction between trend projection and linear regression is that


a.
trend projection uses least squares while linear regression does not


b.
only linear regression can have a negative slope


c.
in trend projection the independent variable is time; in linear regression the independent variable need not be time, but can be any variable with explanatory power


d.
linear regression tends to work better on data that lack trends


e.
trend projection uses two smoothing constants, not just one
6. The last four weekly values of sales were 80, 100, 105, and 90 units. The last four forecasts were 60, 80, 95, and 75 units. These forecasts illustrate 


a.
qualitative methods


b.
adaptive smoothing


c.
slope


d.
bias


e.
trend projection
7. The staff training center at a large regional hospital provides training sessions in CPR to all employees. Assume that the capacity of this training system was designed to be 1200 employees per year.  Since the training center was first put in use, the program has become more complex, so that 1050 now represents the most employees that can be trained per year.  In the past year, 950 employees were trained. The efficiency of this system is approximately _____ and its utilization is approximately _____.


a.
79.2 percent; 90.5 percent


b.
90.5 percent; 79.2 percent


c.
87.5 percent; 950 employees


d.
950 employees; 1050 employees 


e.
110.5 percent; 114.3 percent

8. Adding a complementary product to what is currently being produced is a demand management strategy used when


a.
demand exceeds capacity


b.
capacity exceeds demand for a product which has stable demand


c.
the existing product has seasonal or cyclical demand


d.
price increases have failed to bring about demand management


e.
efficiency exceeds 100 percent

9. Fred's Fabrication, Inc. wants to increase capacity by adding a new machine. The firm is considering proposals from vendor A and vendor B. The fixed costs for machine A are $90,000 and for machine B, $70,000. The variable cost for A is $9.00 per unit and for B, $14.00. The revenue generated by the units processed on these machines is $20 per unit. The crossover between machine A and machine B is


a.
4,000 units, with A more profitable at low volumes


b.
4,000 dollars, with A more profitable at low volumes


c.
4,000 units, with B more profitable at low volumes


d.
4,000 dollars, with B more profitable at low volumes


e.
none of the above
10. A firm is seeking a new factory location, and is considering several countries worldwide. In some of these countries, child labor is prevalent; in others, working conditions and worker safety are inferior to conditions in the U.S. An operations manager paying attention to __________will factor these issues into the location decision.  


a.
ethical and social responsibility issues


b.
critical success factors


c.
factor rating systems


d.
geographic information systems


e.
regression models

11. Community attitudes, zoning restrictions, and quality of labor force are likely to be considered in which of the following location decision methods?


a.
transportation method


b.
locational break-even analysis


c.
center-of-gravity method


d.
simulation


e.
factor rating method
12. The center-of-gravity method does not take into consideration the


a.
location of markets


b.
volume of goods shipped to the markets


c.
value of the goods shipped


d.
combination of volume and distance


e.
center-of-gravity method considers none of the above
13. Facility locations and production and/or shipping decisions are always considered in which of the following location decision methods?


a.
factor rating method


b.
transportation method


c.
locational break-even analysis


d.
center-of-gravity method


e.
crossover analysis
14. Which of the following is a location analysis technique typically employed by a service organization?


a.
purchasing power analysis


b.
linear programming


c.
breakeven even analysis


d.
crossover charts


e.
cost-volume analysis

15. Break-even analysis can be used by a firm that produces more than one product, but


a.
the results are estimates, not exact values


b.
the firm must allocate some fixed cost to each of the products


c.
each product has its own break-even point


d.
the break-even point depends upon the proportion of sales generated by each of the products


e.
None of these statements is true.

PART II
Write your answers in the spaces provided. Be concise and follow the instructions closely. If you run out of space, continue on the back of the previous page, but indicate this fact clearly. 
Question 1 (10 points)
East Texas Seasonings is preparing to build one processing center to serve its three sources of seasonings. The source locations are at coordinates shown below. Also, the volume (number of trucks) from each source is provided. 
	Source Location
	X-coordinate (miles)
	Y-coordinate (miles)
	Volume(trucks)

	Athens, Texas
	50
	30
	100

	Beaumont, Texas
	20
	10
	300

	Carthage, Texas
	10
	70
	100


a) What is the center of gravity?

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
The center of gravity is (X, Y) = _________________________________________________
b) East Texas Seasonings found out that the location at the center of gravity is not available. Two other locations are considered: Denton at coordinates (26, 24) and Eton at (24, 27). Assume that the company is interested in minimizing the total cost of transportation, the distances between points can be approximated by Euclidean distances and that the transportation cost per mile is $1. Which location should be chosen and why?
____________________________________________________________________________
____________________________________________________________________________

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
Location ____________________ should be chosen, because __________________________
____________________________________________________________________________
Question 2 (10 points)

A clothing chain is considering three different locations, Aspen, Barclay, and Chester, for a new retail outlet. The organization has identified the four factors as the basis for evaluation, and has assigned weights to these factors, as shown in the table below. The manager has rated each location on each factor, on a 100-point scale (higher scores are better), as shown in the table below. The manager wants to choose the location with the highest overall rating. However, each individual rating of a selected location should 40 or more.

	Factor
	Factor Description
	Weight
	Aspen
	Barclay
	Chester

	1
	Average community income
	8
	90
	75
	70

	2
	Community growth potential
	5
	80
	60
	80

	3
	Availability of public transportation
	3
	35
	45
	90

	4
	Labor cost
	4
	90
	80
	65


a) Calculate the composite (weighted average) score for each location. Make sure scores are on a 100-point scale.
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

The composite scores are: for Aspen ______, for Berclay ______, and for Chester ______
b) Which site should be chosen? Justify.
Location ________________ should be chosen, because ______________________________

____________________________________________________________________________

____________________________________________________________________________

Question 3 (10 points)
Demand for the last four months was:
	Month
	Mar
	Apr
	May
	Jun

	Demand
	6
	8
	10
	8


A) Predict demand for July using each of these methods:
1) a 3-period moving average 
2) exponential smoothing with alpha equal to .20 
a) Predict demand for July using a 3-period moving average.
____________________________________________________________________________

____________________________________________________________________________

b) Predict demand for July using the exponential smoothing technique with alpha equal 0.20.
Use the naïve forecast to begin. Show calculations.
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

c)  If the naive approach had been used to predict demand for April through June, what would 

     MAD have been for those months? 
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Question 4 (15 points)
	
	YEAR 1
	YEAR 2
	YEAR 3

	Q1
	1710
	1820
	1830

	Q2
	960
	910
	1090

	Q3
	2720
	2840
	2900

	Q4
	2430
	2200
	2590


The quarterly sales for specific educational software over the past three years are given in the table to the right. 

a) Compute a seasonal factor for each quarter.

____________________________________________________________________________

____________________________________________________________________________
____________________________________________________________________________
Seasonal factors are: for Q1 ________, for Q2 ________, for Q3 ________, for Q4 ________

b) Computer the total sales for each year. Then, use linear regression to determine the trend of yearly sales. Use equations shown below.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
The linear trend of annual sales is expressed by the function: ___________________________

c) Use the results from parts a) and b) to forecast the total sales in year 4 and their quarterly breakdown.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
Forecast of annual sales in year 4 is ______, ____ in Q1, ____ in Q2, ____ in Q3, ____ in Q4.
Question 5 (10 points)
Exponentially smoothed forecasting method is computed using formula


Ft = Ft – 1 + α(At – 1 – Ft – 1),

or equivalently

Ft = αAt – 1 + (1 – α)Ft – 1,

where Ft is a forecasted value for period t and α is a smoothing or weighting constant. It is considered to be a form of weighted moving average in which weights decline exponentially.
a) What is the weight of the actual demand in the most recent period, At – 1?
The weight of At – 1 is: __________________________________________________________
b) What is the weight of the actual demand in the 2nd most recent period, At – 2?
The weight of At – 2 is: __________________________________________________________
c) What is the weight of the actual demand in the 3rd most recent period, At – 3?
The weight of At – 3 is: __________________________________________________________
d) What is the general formula of the weight of the actual demand in the nth most recent period, At – n?
The weight of At – n is: __________________________________________________________
e) What is an equivalent method of the exponentially smoothed forecast with α = 1?
It's _________________________________________________________________________

Question 6 (15 points)
A firm produces three products in a repetitive process facility. Product A sells for $60 per unit; its variable costs are $20 per unit. Product B sells for $200 per unit; its variable costs are $80 per unit. Product C sells for $25 per unit; its variable costs are $15 per unit. The firm has annual fixed costs of $320,000. Last year, the firm sold 1000 units of A, 2000 units of B, and 10,000 units of C.
a) Calculate the dollar break-even point of the firm.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
The dollar break-even point of the firm is: __________________________________________

b) According to the above break-even point, how many units of each product would the firm have to sell per year to break even?

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
To break even, the firm should sell: _____ units of A, _____ units of B, and _____ units of C.
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