Q1.
a) Let FA be the final average and FTG be the first test grade


b) 
FA = 18.99+0.74(83)
FA = 18.99+61.42
Final average will be 80.41
c) I would highly recommend the use of this relationship to forecast averages as the coefficient of determination shows that 85% of the changes in the final grade can be attributed to the changes in the first test grade.
There is a strong positive relationship between the two variables as shown by the value of the slope which is 0.74.
d) 
FA = 18.99+0.74(38)
FA = 18.99+28.12
FA = 47.11
Caution
There is some portion of the final grade which does not depend on the first test grade. This is attributed to other factors and I would not use the equation blindly without looking for these other factors which account for 15% (100-85) of the changes in the final score, and include them in the equation to make it more comprehensive.

Q2.
a) Refer to excel
b) Using MAD
Using MAD, 3 month moving average weighted is giving a better forecast. This is because it has the lowest mean absolute error value compared to the other two. The others rank starting with the simple exponential smoothing method and the 3 month moving average in that order.
Using MAPE
Using MAPE, the ranking does not change and the ranking starting with the best forecast method of the three is 3 point moving average weighted, simple exponential smoothing and the three month moving average in that order.
Conclusion.
Weighted three month moving average is the best method for forecasting compared to three month moving average and simple exponential smoothing.
Q3.
a) Refer to Excel
b) The MAD using the 3 month moving average is 22.17 while using the simple exponential smoothing is 14.34. This shows that the simple exponential smoothing method is a better forecasting method compared to moving average.
Q4.
a) Refer to excel
b) Refer to excel
c) Refer workings on excel
The company would not invest in the project as it will have a negative NPV which would result to the company losing value by around 2.5Million
Q5. a) Decision tree diagram
	          Buying a Machine

                   One Machine	Two Machines








Low Demand                       High Demand                          Low Demand            High Demand



Do Nothing               Subcontract		Buy

b) Purchasing two machine
	Demand
	Probability
	Expected Value
	Expected Value

	Low
	0.2
	90,000
	18,000

	High
	0.8
	180,000
	144,000

	Expected Value
	
	
	162,000






Purchasing one machine and subcontracting if demand is high, assuming rationality in decision making
	Demand
	Probability
	Expected Value
	Expected Value

	Low
	0.2
	120,000
	24,000

	High
	0.8
	160,000
	128,000

	Expected Value
	
	
	152,000



The company should purchase two machines. It will have a payoff of $162,000
Q6. Utilization rate
Production per hour =45,400/365 = 124.4 units per hour
Approximately 124 units per hour
Optimal capacity = 195 units per hour
Capacity utilization rate = 124/195 = 0.636
= 63.6%
Q7. No enough information
Q8.	a) Fixed cost = 27,000
Contribution margin = 8.95-3.75 = $5.2

=27,000/5.2 = 5,192.31
Break even units = 5,193
b) Selling 20 Pizzas per day

=5,193/20 = 259.65
= 260 days.
Q9. a) Saving when producing internally
=$40-$25 = $15

= 30,000/15 =2000 Units.
Continuing to purchase at $40 per part – Below 2,000 Units
Producing internally – Above 2,000 units
b) Breakeven for the two options
The two costs and the two quantities should be the same
Let Total cost be y, and total units be x.
New supplier equation 5200+35(x-100) = y
Old supplier equation 40x = y
Solving simultaneously
Break even units = 340 units.
Purchasing from old supplier – When needed parts are less than 340 units
Purchasing from new supplier – When needed parts are more than 340 units
Q10. Describe the Six Sigma Philosophy, DPMO, and DMAIC and explain the main difference between it and Lean Philosophy. (300 words approximately)
Six sigma philosophy entails continuous improvement and reduction of defects. This is with the aim of reducing costs and improving on customer loyalty. This technique was conceived in Motorola group but has also been applied in many other multinationals around the world. To achieve the same, different techniques have been advanced among them DPMO and the DMAIC. DPMO is a measure of defects and is expressed as defects per million units. The lower the measure, the more efficient an organization is and the better for an organization. DMAIC on the other hand stands for define, measure, analyse, improve and control. These steps helps in understanding an issue completely and gives an organization an opportunity to understand and solve the key issues affecting its costs and efficiency.
According to Kumar and Sosnoski (2009), DMAIC is more of problem solving and tends to be general in nature. They observed that the technique has some strengths like its powerfulness in empirical verification of ideas, fact finding offers a good technique in problem structuring. Lean strategy on its part is a corporate strategy aimed mostly at reducing costs, offering the highest quality and being the most responsive to the customer. Both DMAIC and DPMO are strategies incorporated to achieve the six sigma philosophy. They tend to look at the organization processes so much while the lean philosophy concentrates more on the customer. Combination of the two strategies may be more effective as while the six sigma strategy helps in improving the internal business environment, the lean strategy will help an organization place itself better for effects from an external force like a customer. The two are complimentary to each other. By ensuring that a company has low DPMO, a company is indirectly being competitive as it can take care of its customers through reduction in its prices.
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