1-
Students in a science class have just received their grades on the first test.  The instructor has provided information about the first test grades in some previous classes as well as the final average for the same students.  Some of these grades have been sampled and are as follows:

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1st Test Grade
	98
	77
	88
	80
	96
	61
	66
	95
	69

	Final Average
	93
	78
	84
	73
	84
	64
	64
	95
	76



You are also provided the results from several different linear regression relationships for the above data.  These provide different regression relationships looking at different combination of independent and dependent variables. 




a) Develop a linear regression model that can be used to predict the final course average based on the first test grade.



b)  Predict the final average of a student who made an 83 on the first test.  




c) Would you recommend using this relationship for forecasting the final averages?  Why?  Also, explain how strong the relationship is between these two variables.



d)  Suppose a student scored a 38 on the first test.  Predict the final average of a student who had this score?  What cautions would you recommend about using the linear regression relationship for predicting a final average?





2-
a.) Evaluate the forecasting model using 3 month moving average, and 3 month moving weighted average, and exponential. The weights are .5 for the most recent demand, .25 for the other months. Alpha = .3. Use the weighted moving average for January Forecast. 

b.) Calculate MAD and MAPE for each and compare. Which method is a better forecast and why?


         Demand
Oct        300
Nov       360
Dec        425
Jan        405
Feb        430
Mar         505
Apr         550
May        490



3-
Here are the actual tabulated demands for an item for a nine month period. Your supervisor wants to test two forecasting methods to see which method was better over this period. 

a) Forecast April through September using the three month moving average.

b) Use simple exponential smoothing with and alpha of .3 to estimate April through September using the three month moving average of January through March as the initial forecast for April. 

c) Use MAD to decide which method produced the better forecast over the six month period.  

	Month
	Demand
	3-Mo.
	Absolute
	Exponential
	Absolute

	
	
	MA 
(a)
	Deviation
	Smoothing (b)
	Deviation

	January
	115
	
	
	
	

	February
	140
	
	
	
	

	March
	141
	
	
	
	

	April
	168
	
	
	
	

	May
	158
	
	
	
	

	June
	183
	
	
	
	

	July
	144
	
	
	
	

	August
	135
	
	
	
	

	Sept
	145
	
	
	
	

	
	
	
	
	
	

	MAD (c)
	
	
	
	
	





4-
Hightech Company designed a new computer chip. Its new chip, the Dolo2 will take 2 years to develop but it will only have a viable market life of two years after it is developed. It will price the chip higher the first year and because it will have to lower the price due to market pressure it is planning on finding new ways to reduce its production costs the second year. The relevant information about the project is as follows:  Must use Excel. 

Development costs		$20,000,000
Pilot testing 			$5,000,000
Debugging			$3,800,000
Ramp up cost			$3,000,000
Pre Marketing			$6,600,000
Marketing and support cost	$1,000,000per year
Unit production cost year1	$655
Unit production cost year2	$545
Unit price year1		$820
Unit price year2		$650
Sales&prod volume yr1	250,000
Sales&prod volume yr2	150,000
Interest rate 			10%

Project		year 1			year 2			year3			year4
	Jan-Jun  Jul-Dec	Jan-Jun  Jul-Dec	Jan-Jun  Jul-Dec	Jan-Jun  Jul-Dec
Devel  ********************************
Pilot test *********************************
Debug                                             ***************
Ramp up                                                           *******
AdvMkt                                                             *******
Marketing&spt                                                                        ***********************************
Production&sales                                                                    ***********************************


a. What are the yearly cash flows and their present value (discounted at the 10% rate of this project? What is the net present value of the project? Note use excel to work these problems. 

b. Hightech’s engineers have determined that spending $10,000,000 more on development will allow them to add even more advanced features. Having more advanced features will allow them to price the chip $50 higher in both years 3 and 4.

c. If sales are only 200,000 in year 3 and 100,000 in year 4 would high-tech still do the project?











5-
A manager is trying to decide whether to buy one machine or two. If only one is purchased and demand proves to be excessive, the second machine -can be purchased later. Some sales will be lost, however, because the lead time for producing this type of machine is 6 months. In addition, the cost per machine will be lower if both are purchased at the same time. The probability of low demand is estimated to be 0.20. The after-tax net present value of the benefits from purchasing the two machines together is $90,000 if demand is low and $180,000 if demand is high.

If one machine is purchased and demand is low, the net present value is $120,000. If demand is high, the manager has three options. Doing nothing has a net present value of $120,000; subcontracting, $160,000; and buying the second machine, $140,000.
a.	Draw a decision tree for this problem.
b.	How many machines should the company buy initially? What is the expected payoff for this alternative?


6-
Acme Manufacturing operates a production shop that is designed to have the lowest unit production cost at an output rate of 195 units per hour.  In the month of July, the company operated the production line for a total of 365 hours and produced 45,400 units of output.  What was its capacity utilization rate for the month?


7-

A processor makes two components, A and B, which are then packaged together as the final product (each product sold contains one A and one B). The processor can do only one component at a time: Either it can make As or it can make Bs. There is a setup time when switching from A to B.
 
Current plans are to make 200 units of component A, then 200 units of component B, then 200 units of component A, then 200 units of component B, etc, where the setup and run times for each component are given below.
 
    Component                         Setup / Changeover Time                 Run Time/unit
            A                                             5 minutes                                   0.2 minutes
            B                                             10 minutes                                   0.2 minutes
[bookmark: _GoBack]Assume the packaging of the two components is totally automated and takes only two seconds per unit of the final product. This packaging time is small enough that you can ignore it. What is the average hourly output, in terms of the number of units of packaged product (which includes one component A and one component B)?



8-
The General Store at State University is an auxiliary bookstore located near the dormitories that sells academic supplies, toiletries, sweatshirts and T-shirts, magazines, packaged food items, and canned soft drinks and fruit drinks. The manager of the store has noticed that several pizza delivery services near campus make frequent deliveries. The manager is therefore considering selling pizza at the store. She could buy premade frozen pizzas and heat them in an oven. The cost of the oven and freezer would be $27,000. The frozen pizzas cost $3.75 each to buy from a distributor and to prepare (including labor and a box). To be competitive with the local delivery services, the manager believes she should sell the pizzas for $8.95 apiece. The manager needs to write up a proposal for the university's director of auxiliary services.

a.	Determine how many pizzas would have to be sold to break even.
b.	If the General Store sells 20 pizzas per day, how many days would it take to break even?



9-
Merrimac Manufacturing has always purchased a certain component part from a supplier on the East Coast for $40 per part.  The supplier is reliable and has maintained the same price structure for years.  Recent improvements in operations and reduced product demand have cleared up some capacity in Merrimac’s own plant for producing component parts.  The particular part in question can be produced internally by Merrimac at $25 per part, with an annual fixed investment of $30,000.  

a) Over what range (quantity) of product would each of the two options be the preferred one?

    

b)  As an alternative, a new supplier located nearby is offering to produce parts on the following cost schedule.  For the first 100 parts, the cost is $52 per part.  For each part in excess of 100, the cost per unit drops to $35 per part.  Considering just the two suppliers, over what range (quantity) of product would each supplier be the preferred one?


10-
Describe the Six Sigma Philosophy, DPMO, and DMAIC and explain the main difference between it and Lean Philosophy. (300 words approximately)
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Regression 1 Student Final Average -1.10 84.50 0.07

Regression 2 Final Average First Test Grade 1.15 -9.37 0.85

Regression 3 Student First Test Grade -2.08 91.53 0.17

Regression 4 First Test Grade Final Average 0.74 18.99 0.85

Regression 5 Final Average Student -0.07 10.22 0.07


Microsoft_Excel_97-2003_Worksheet.xls
Sheet1

		Student		1st Test Grade		Final Avg										Student (Ind Var) vs Final Avg (Dep Var)

		1		98		93										SUMMARY OUTPUT

		2		77		78

		3		88		84										Regression Statistics

		4		80		73										Multiple R		0.2697137204

		5		96		84										R Square		0.072745491

		6		61		64										Adjusted R Square		-0.0597194389

		7		66		64										Standard Error		11.4978258814

		8		95		95										Observations		9

		9		69		76

																ANOVA

		Regression Relationship		Independent Variable		Dependent Variable												df		SS		MS		F		Significance F

		Regression 1		Student		Final Average		-1.10		84.50		0.07				Regression		1		72.6		72.6		0.5491679274		0.4827715772

		Regression 2		Final Average		First Test Grade		1.15		-9.37		0.85				Residual		7		925.4		132.2

		Regression 3		Student		First Test Grade		-2.08		91.53		0.17				Total		8		998

		Regression 4		First Test Grade		Final Average		0.74		18.99		0.85

		Regression 5		Final Average		Student		-0.07		10.22		0.07						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																Intercept		84.5		8.3529768479		10.1161539818		0.0000198249		64.7483483777		104.2516516223		64.7483483777		104.2516516223

																Student		-1.1		1.4843629385		-0.7410586531		0.4827715772		-4.6099606017		2.4099606017		-4.6099606017		2.4099606017

																Student (Ind Var) vs First Test Grade (Dep Var)

																SUMMARY OUTPUT

																Regression Statistics

																Multiple R		0.4105686295

																R Square		0.1685665995

																Adjusted R Square		0.0497903995

																Standard Error		13.5460707124

																Observations		9

																ANOVA

																		df		SS		MS		F		Significance F

																Regression		1		260.4166666667		260.4166666667		1.4191950866		0.2723574733

																Residual		7		1284.4722222222		183.496031746

																Total		8		1544.8888888889

																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																Intercept		91.5277777778		9.8409922196		9.3006655971		0.0000344314		68.2575289219		114.7980266336		68.2575289219		114.7980266336

																Student		-2.0833333333		1.7487902092		-1.1912997468		0.2723574733		-6.2185650718		2.0518984051		-6.2185650718		2.0518984051

																Final Avg (Ind var) vs First Test Grade (Dep Var)

																SUMMARY OUTPUT

																Regression Statistics

																Multiple R		0.9205181054

																R Square		0.8473535823

																Adjusted R Square		0.8255469512

																Standard Error		5.8042072748

																Observations		9

																ANOVA

																		df		SS		MS		F		Significance F

																Regression		1		1309.0671342685		1309.0671342685		38.857610718		0.0004309527

																Residual		7		235.8217546204		33.6888220886

																Total		8		1544.8888888889

																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																Intercept		-9.3668448007		14.6429671747		-0.6396821552		0.5427395183		-43.9919600879		25.2582704865		-43.9919600879		25.2582704865

																Final Avg		1.1452905812		0.1837289709		6.2335873073		0.0004309527		0.7108406009		1.5797405614		0.7108406009		1.5797405614

																First Test Grade (Ind Var) vs Final Avg (Dep Var)

																SUMMARY OUTPUT

																Regression Statistics

																Multiple R		0.9205181054

																R Square		0.8473535823

																Adjusted R Square		0.8255469512

																Standard Error		4.6650849764

																Observations		9

																ANOVA

																		df		SS		MS		F		Significance F

																Regression		1		845.6588751438		845.6588751438		38.857610718		0.0004309527

																Residual		7		152.3411248562		21.7630178366

																Total		8		998

																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																Intercept		18.9892117376		9.7517883332		1.9472542972		0.0925410483		-4.0701034453		42.0485269205		-4.0701034453		42.0485269205

																1st Test Grade		0.7398590334		0.1186891266		6.2335873073		0.0004309527		0.4592038462		1.0205142206		0.4592038462		1.0205142206

																Final Avg (Ind var) vs Sudent (Dep Var)

																SUMMARY OUTPUT

																Regression Statistics

																Multiple R		0.2697137204

																R Square		0.072745491

																Adjusted R Square		-0.0597194389

																Standard Error		2.8192012684

																Observations		9

																ANOVA

																		df		SS		MS		F		Significance F

																Regression		1		4.3647294589		4.3647294589		0.5491679274		0.4827715772

																Residual		7		55.6352705411		7.9478957916

																Total		8		60

																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																Intercept		10.2244488978		7.1123358759		1.4375655307		0.1937159898		-6.5935529953		27.0424507909		-6.5935529953		27.0424507909

																Final Avg		-0.0661322645		0.0892402568		-0.7410586531		0.4827715772		-0.27715194		0.1448874109		-0.27715194		0.1448874109
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