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1.  (20 points)

Considering the number of pieces processed per hour as its output, Johnson Post Office is evaluating the productivity of its mail processing centers.  The centers differ in the degree of automation, the type of work that can be performed, and the skill of the workers. 

	Center
	1
	2
	3

	Pieces processed per hour
	1,500
	2,000
	3,000

	Number of workers per hour 
	10
	5
	2

	Hourly wage rate
	$5.50
	$10.00
	$12.00

	Overhead rate per hour per center
	$10.00
	$25.00
	$50.00



Note:  The overhead rate is per hour the center operates.

a) Calculate the multifactor productivity for each center.

Solution 
Productivity = Output / Input 
Input = Wage Rate + Overhead Rate 
Wage Rate = Wage Rate (Hourly) * No. of Workers per Hour 


	Center
	1
	2
	3

	Pieces processed per hour
	1,500
	2,000
	3,000

	Number of workers per hour
	10
	5
	2

	Hourly wage rate
	$5.50 
	$10.00 
	$12.00 

	Overhead rate per hour per center
	$10.00 
	$25.00 
	$50.00 

	Productivity (Piece/dollar) = 
	B4/(B6*B5+B7)
	C4/(C6*C5+C7)
	D4/(D6*D5+D7)

	 
	$23.08 
	$26.67 
	$40.54 


NB: Table copied from excel. 



b) A new processing machine is available for Center 2 that will increase the output to 2,600 pieces an hour although this will increase the overhead rate by $15.00 per hour.  Johnson will only install the new processing machine if it increases the multifactor productivity of Center 2 by at least 10%.  Should Johnson install the new processing machine?  Justify your answer.  Also, what is the percentage change in the multifactor productivity performance?     

New wage cost for Center 2:
		= $10 * 1.10
		= $11
Total cost for Center 2 = $(11*5) + 25
			= $55 + 25 
			= $80
The new multifactor productivity = 2000/$80
				= 25.00
It reduced from 26.67 to 25.00 due to fluctuation in wage. 
The percentage change is calculated as: 
		(26.67 – 25.00) / 26.67
		= 6.26%

2.  (22 points)

Jumping goods in inventory is costly because inventoried goods are susceptible to breakage and other forms of physical damage.  Often, the amount of damage (in dollars) increases with the level of inventory (expressed in dollars), but some of the damage is unrelated to the amount of inventory.  The following data show a company’s inventory damage experience.

	Period
	Inventory Level (Millions of Dollars)
	Damage (Thousands of Dollars)
	Average Age of Inventory (Days)

	1
	$11
	$80
	31

	2
	$15
	$90
	45

	3
	$13
	$70
	98

	4
	$10
	$60
	15

	5
	$7
	$50
	25

	6
	$9
	$70
	31

	7
	$13
	$80
	82

	8
	$14
	$65
	72

	9
	$10
	$70
	50

	10
	$12
	$60
	45


  
You are interested in developing a forecast for the Damage for period 11. Provide your forecasts to one decimal place ($xx.x).

a)  Develop a 3-period moving average, a 3-period weighted moving average forecast, and an exponential smoothing forecast for period 11.  For the weighted moving average, the weights should be 0.6 and 0.3 for the most recent and next most recent periods.  The sum of the weights for the three periods should be consistent with the method we have studied in class.  For the exponential smoothing method, let the starting forecast for period 4 be 65.0 and let α = 0.25.  Provide the forecasts for period 11.
	Period
	Damage (Thousands of Dollars)
	
	
	

	1
	$80 
	
	
	

	2
	$90 
	
	
	

	3
	$70 
	
	
	

	4
	$60 
	
	
	

	5
	$50 
	
	
	

	6
	$70 
	
	
	

	7
	$80 
	
	
	

	8
	$65 
	
	
	

	9
	$70 
	
	
	

	10
	$60 
	
	
	

	
	
	
	
	

	
	Simple 3 month moving average = (Actual demand of 8 + 9 + 10)/3

	
	
	
	
	

	Period
	Damage (Thousands of Dollars)
	
	
	

	1
	$80 
	
	
	

	2
	$90 
	
	
	

	3
	$70 
	
	
	

	4
	$60 
	
	
	

	5
	$50 
	
	
	

	6
	$70 
	
	
	

	7
	$80 
	
	
	

	8
	$65 
	
	
	

	9
	$70 
	 
	
	

	10
	$60 
	
	
	

	11
	(SUM(B25:B28)/3)
	65
	
	

	
	
	
	
	

	
	3-Month Weighted Moving Average 
	
	

	
	
	
	
	

	Period
	Damage (Thousands of Dollars)
	3-month Moving Average
	3-month Wt. Moving Average 
	Exponential Smoothing 

	1
	$80 
	#N/A
	 
	#N/A

	2
	$90 
	#N/A
	 
	$80.0 

	3
	$70 
	$80.0 
	$117.0 
	$82.5 

	4
	$60 
	$73.3 
	$111.0 
	$79.4 

	5
	$50 
	$60.0 
	$90.0 
	$74.5 

	6
	$70 
	$60.0 
	$93.0 
	$68.4 

	7
	$80 
	$66.7 
	$99.0 
	$68.8 

	8
	$65 
	$71.7 
	$105.0 
	$71.6 

	9
	$70 
	$71.7 
	$109.5 
	$69.9 

	10
	$60 
	$65.0 
	$96.0 
	$70.0 







b) Of these three forecasting methods, which appears to be the best method based on the forecasting results for periods 7 through 10?  Selecting a method because it is easy is not acceptable.  Your results must be analytically based on the forecasts results from periods 7 through 10 and using one of the evaluation methods we have learned and used in our weekly homework assignments.

The strength of relationship is indicated by coefficient of correlation and coefficient of determination.
Value of Coefficient of correlation is 0.8545, which is close to +1, it indicates a fairly strong and positive relationship between the two variables.


3. (27 points)

Mark is opening a laundry and dry cleaning store in northern Michigan.  He is going to operate the store 250 days per year.  Mark is considering a couple of options for the machine that he will use to press the shirts.  One press (Press A) will cost $12,100 and with this press he estimates that it will cost $0.323 to press a shirt.  The second press (Press B) he is considering will cost $15,400 to purchase and it will cost $0.244 to press a shirt.  Regardless of the press he purchases, he will charge a customer $1.10 per shirt.  Mark will continue to operate 250 days per year.  For the following analyses, Joe will ignore taxes and depreciation.  He wants to recover the cost of the press he buys during the first year.         

a)   Over what range of shirts per year would each press be preferred?  Show your work.

	a)
	
	
	
	
	
	

	
	
	
	
	Press A
	Press B
	

	Charge per shirt (a)
	1.1
	1.1
	

	Shirt Variable cost (b)
	0.323
	0.244
	

	Shirt contribution (c = a-b)
	0.777
	0.856
	

	Cost of press (d)
	
	
	
	15400
	

	No. of shirt to press to breakeven (e=d/c)
	15572.72
	17990.65
	

	Profit earned with press A at Press B Breakeven
	1878.79
	
	

	No of differentiated shirts to be pressed to earn 1878.79 more by press B
	23782
	
	

	Total shirt no. where profit for both presses equates 
	41773
	
	

	In case the number expected from pressing is higher than 41773, press A should be purchased.




b)  Considering only Press A, Mark now wonders how many shirts per year he would need to press if he wants to recover the cost of Press A during the first year and he cuts his price to $1.01 per shirt.  How many shirts per year would Joe need to press to break-even?  Show your work.

	b)
	
	
	Press B

	Charge per shirt (a)
	
	1.01

	Variable cost for a single shirt (b)
	0.244

	Contribution (c=a-b)
	0.766

	cost pf press (d)
	
	15400

	Number of shirt to press to breakeven (e =d/c)
	20104






c) Suppose Mark has decided that Press B will provide a higher quality finished shirt so he will raise the price to $1.14 per shirt if he buys that press.  It also turns out that Press B has a higher capacity than Press A.  Using Press A, 80 shirts per day can be pressed, while using Press B 87 shirts per day can be pressed.  He believes the demand will exceed the capacity of either press.  Considering the original information and this additional information, which press should Joe select if he wants the better bottom line performance? Show your work

	c)
	Press A
	Press B

	Charge per shirt (a)
	1.1
	1.14

	Variable cost for a single shirt (b)
	0.323
	0.244

	Contribution (c=a-b)
	0.777
	0.906

	cost pf press (d)
	12100
	15400

	Number of shirt to press to breakeven (e =d/c)
	15572.72
	16997.79

	No. of working days (f)
	250
	250

	No of shirts pressed in a day (g)
	80
	87

	Total no of shirts pressed in a year (h=fg)
	20000
	21750

	Total contribution earned (i=hc)
	15540
	19705.5

	Net profit (i-d)
	3440
	4305.5

	
	
	Press B should be purchased because its net profit is higher. 
	





d)  It turns out that Press A is no longer available to purchase.  As an alternative to purchasing Press B, Mark is considering outsourcing the pressing operation to a third party.  What is the maximum price per shirt that he would be willing to pay the third party and be indifferent between this option and Press B using this information for Press B:  $15,400 price for the press, $0.244 cost to press the shirt, $1.14 per shirt price, 87 shirts per day, and 250 days per year?  Assume that he will charge the customer $1.11 per shirt if he decides to outsource the pressing operation and this can also provide 87 shirts per day.  Assume 87 shirts per day will be pressed for either option.  Show your work   

	d)
	
	
	
	Press B
	
	

	Charge per shirt (a)
	1.14
	
	

	Variable cost for a single shirt (b)
	0.244
	
	

	Contribution (c=a-b)
	0.896
	
	

	cost pf press (d)
	15400
	
	

	Number of shirt to press to breakeven (e =d/c)
	17187.5
	
	

	No. of working days (f)
	250
	
	

	No of shirts pressed in a day (g)
	87
	
	

	Total no of shirts pressed in a year (h=fg)
	21750
	
	

	Total contribution earned (i=hc)
	19488
	
	

	Net profit (i-d)
	4088
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	For Outsourcing 

	Charge per shirt (a)
	
	1.1
	

	Net profit (b)
	
	4088
	

	Total shirts to press ©
	
	21750
	

	Maximum price that can be paid to the indifferent (a-(b/c))
	
	0.912046
	




4. (10 points)

A company is looking to improve its output of products that are accepted by its customers, hence raising the quality of its products.  A question has been asked related to this though.  “If line employees are required to work on quality improvement activities, the company’s long-term productivity will suffer. Discuss this from a company perspective addressing the impact of the long-term consequences of this statement on both company production and company productivity of quality output.  Consider as an example of line employees those employees working on an assembly line.

The same kind of tasks are performed by the assembly line employees over and over. This assembly does not get involved in productivity like increasing up time and minimizing cycle time just to mention. Of importance is the assembly to fit within the parts they have been trained on. E.g. in an automotive company, this assembly is designated to align vehicle parts. If this assembly is involved in quality improvement practices like identification and elimination of waste it would affect their productivity. Consequently, this would reduce the overall plant’s productivity. Quality improvement practices are thus needed to be mandated to Quality Improvement Managers and/or supervisors. This ensures that the general productivity is not compromised while maintaining continuous quality improvement. 









5.  (23 points)

Jackson Company has been producing computer chips with an average life of 310 hours and a standard deviation () of 24 hours.  The customer specifications are 300 + or – 100 hours for the upper and lower specification limits respectively.  So the upper and lower spec limits are 400 hours and 200 hours respectively.

a)  Jackson has the opportunity to obtain a large order from ABC Computers if it can produce the computer chips with specification limits of 300 + or – 100 hours.  If the minimum acceptable process capability is 1.33 (a 4-sigma process), can Jackson meet the customer’s specification requirements at this time?  If it cannot, explain if it is due to a drifting of the mean or too much variability.  Explain.

Cpk values show the extent to which the parts produced by a company meets with the customer requirements. 
Cpk = min {mean – lower specification limit / 3σ} or {(upper specification limit – mean)/3σ}
Cpk = min ((310 – 200)/72) or (400 – 310)/72)
	= 1.25 ; 1.528
The minimum value of cpk is 1.25 and since the minimum acceptable process is 1.33 which is greater than this cpk, Jackson can’t meet the customer satisfaction at the current time. 
The process can’t meet the customer specifications because of drifting of the team. A center located Jackson should have process capability. The value of 1.33 since the mean has changed the specification of the specifications of the customer. 


b) Suppose that Jackson is producing computer chips with a σ = 24 hours and it cannot improve on this. Using the process capability index, what are the upper and lower limits for the mean of the process so that Jackson can meet the customer requirements at a process capability of 4-sigma limits?  Interpret your results.

Cpk  = min {mean – lower specification limit / 3σ} or {(upper specification limit – mean)/3σ}
	4 = ((310 – lsl)/3 σ)
	4 = (310 – lsl)/(24*3)
	4 = (310 – lsl)/72
	288 = 310 – lsl
	Lsl = 310 – 288
	Lsl = 22

	4 = ((usl– 310)/3σ)
	288 = usl – 310
	Usl = 288 + 310 
	USL = 598


c)  Now suppose that Jackson has introduced some changes in its operations.  The customer has also agreed to use Jackson if Jackson can provide a process capability of 1.40 or greater.  After the first 20 days of production under the new process, it finds that the average life is 303 hours but it has not determined the standard deviation ().  What is the maximum acceptable value of the standard deviation (σ) for Jackson to be selected?  The customer’s spec limits are still 300 + or – 100 hours.


Cpk  = min {mean – lower specification limit / 3σ} or {(upper specification limit – mean)/3σ}
	1.4 = ((303 – lsl)/3 σ)
	1.4 = (303– lsl)/(24*3)
	1.4 = (303 – lsl)/72
	100.8 = 310 – lsl
	Lsl = 310 – 100.8
	Lsl = 209.2

	4 = ((usl– 310)/3σ)
	100.8 = usl – 310
	Usl = 100.8 + 310 
	USL = 410.8






6. (12 points)

A hardware store orders snow blowers during the summer for delivery in the fall.  Each snow blower costs the store $400 and if sold prior to or during the winter sells for a full price of $550.  The store’s manager doesn’t want to carry any unsold snow blowers in inventory from one year to the next, so he reduces the price to $350 in the spring in order to get rid of any leftovers.  He will be able to sell all of these at this price.  Based on past experience, the store’s manager expects that the demand for snow blowers at full price will be between 6 and 8.  The store manager estimates the probabilities of selling different numbers of snow blowers at full price to be the following: probability of 6 is 0.40, the probability of 7 is 0.35 and the probability of 8 is 0.25.

Draw the decision tree that the hardware store manager can use to analyze this problem. Clearly label all points.

It is not necessary to analyze the decision tree to find the expected value.  











7.  (14 points)

The Security National Bank is considering two locations for a new branch.  The two choices are a major mall and a strip mall.  The site selection team is evaluating two sites, and they have scored the critical success factors for each as shown below.  They have identified both the relocation cost and the monthly projected profit.  The weights reflect the same relative importance as we have used in class.  They want to use these ratings to compare the locations.

	Critical Success Factor
	Factor Weight
	Major Mall Site
	Strip mall Site

	Relocation cost 
	0.30
	$190,000
	$270,000

	Monthly profit
	0.30
	$50,000
	$75,000

	Customer service
	0.20
	2.4
	2.1

	Service quality
	0.10
	1.8
	2.4

	Security and safety
	0.05
	2.4
	1.8

	Market share
	0.05
	1.8
	2.1



The non-economic scores are on a 0 to 3.0 basis with 3.0 being best and it is possible to achieve the 3.0 score.  
Using the factor scoring (rating) method as we learned in class, which site should Security National Bank use based on the above information?  


	
	
	
	
	
	
	

	Critical Success Factor
	Factor Weight
	Major Mall Site
	Strip mall Site
	
	
	

	Relocation cost
	0.3
	$190,000 
	$270,000 
	$460,000 
	
	

	Monthly profit
	0.3
	$50,000 
	$75,000 
	$125,000 
	
	

	Customer service
	0.2
	2.4
	2.1
	0.160
	0.140
	0.300

	Service quality
	0.1
	1.8
	2.4
	0.060
	0.080
	0.140

	Security and safety
	0.05
	2.4
	1.8
	0.040
	0.030
	0.070

	Market share
	0.05
	1.8
	2.1
	0.030
	0.035
	0.065

	 
	 
	 
	Total 
	0.290
	0.285
	 

	
	
	
	
	
	
	

	
	
	Relocation cost points
	0.12391304
	0.176087
	

	
	
	Monthly profit points 
	0.1200
	0.1800
	

	
	
	
	
	
	
	

	
	Total points 
	
	
	0.244
	0.356
	

	
	
	
	
	
	
	

	
	
	This concludes that strip mall is better. 
	
	






8. (24 points)

Joan Newman has collected the following data relative to housing and university enrollment.

	Semester
	University Enrollment (thousands)
	Average Lease price ($ per month)
	Number of Units Leased

	1
	7.2
	$450
	291

	2
	6.3
	$460
	228

	3
	6.7
	$450
	252

	4
	7.0
	$470
	265

	5
	6.9
	$440
	270

	6
	6.4
	$430
	240

	7
	7.1
	$460
	288

	8
	6.7
	$440
	246



Your work must reflect the correct independent and dependent variables based on the problem statements.  This is part of the solution that is required. Provide your forecasts to one decimal place ($xxx.x).

a) Joan believes that there is a linear relationship between university enrolment and the number of apartment units leased based only on university enrolment. What is this regression relationship and what is the forecast of apartments leased if the enrollment is expected to be 6,500 students?  How strong is this relationship?


	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.962827
	[bookmark: _GoBack]
	
	
	
	
	
	

	R Square
	0.927035
	
	
	
	
	
	
	

	Adjusted R Square
	0.914874
	
	
	
	
	
	
	

	Standard Error
	6.574158
	
	
	
	
	
	y=-196.381+0.67238x

	Observations
	8
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	3294.683
	3294.683
	76.2313
	0.000125
	
	
	

	Residual
	6
	259.3173
	43.21955
	
	
	
	
	

	Total
	7
	3554
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

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

	Intercept
	-196.381
	52.32264
	-3.75327
	0.009473
	-324.41
	-68.3519
	-324.41
	-68.3519

	University Enrollment X
	0.067238
	0.007701
	8.731054
	0.000125
	0.048395
	0.086082
	0.048395
	0.086082






y=-196.381+0.67238x
y=-196.381+0.67238(6.5) = 241





b) Now, Joan wants to forecast the number of apartments leased based only on the average lease price.  What is this regression relationship and what is your forecast if the average lease price is to be $465?  How strong is this relationship?   
	Semester
	University Enrollment X
	Average Lease price ($ per month)
	Number of Units Leased Y
	semester ^2
	x^2y

	1
	7200
	$450
	291
	1
	291

	2
	6300
	$460
	228
	4
	912

	3
	6700
	$450
	252
	9
	2268

	4
	7000
	$470
	265
	16
	4240

	5
	6900
	$440
	270
	25
	6750

	6
	6400
	$430
	240
	36
	8640

	7
	7100
	$460
	288
	49
	14112

	8
	6700
	$440
	246
	64
	15744

	
	
	
	
	
	


 





c) It is believed that the university enrollment changes only with time.  So, Joan decides to use a linear regression model to forecast the enrollment for semester 10.  What would the forecast for the enrollment be?  Also, what is your confidence in this relationship, in other words, how strong is the relationship?   
Regression Equation of Y on X
n=number of readings=8
Y=a+ bX
SUM of Y=na+b*(Sum of X)
SUM of XY=a*(Sum of X)+b*(Sum of Xsquared)
2080=8a+b*36…….(1)
9337=a*36+b*204……..(2)
Multiplying (1) by 36/8
2080*(36/8)=a*36+b*36*36/8…(3)
Subtracting (3) from (2):
-23=b*42
b=-23/42=-0.54762
Using Equation (1)
a=(2080+36*0.54762
For Semester 10
We can forecast number of apartment leased as 257
Using Excel CORREL function, Correlation Coefficient between X & Y=-0.059531178
There is a little correlation between X &Y. The higher the correlation coefficient, stronger will be relationship. The relationship is strongest if Correlations coefficient (+ or -)1
9.  (19 points)

You are the training director for an insurance firm.  Your company is concerned about the wide dispersion in analysis of claims between your claim adjusters.  As a result, you recently implemented a changed in the training of your claim adjusters.  You are now interested in determining if the training program has achieved its results.  You will base part of this decision on the consistency of the claims adjusters in processing claims.  You completed the new training program 10 days ago.  You have collected data over the past 10 days, all since the training program was implemented.  You took a sample of 200 claims per day.  The results are as follows:

	Day
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Claims with errors
	7
	8
	7
	6
	7
	9
	12
	11
	13
	14



The interpretation of this data is as follows.  On day 1, there were 200 claims sampled and 7 of these claims had errors.  On day 5, there were again 200 claims sampled and only 7 claims had errors.  The "claims with errors" data represents the number of claims with errors - not the total number of errors.  

a) Plot the control chart using 2σ (sigma) control limits.  Determine if the results of the training program indicate that the adjusters are now more consistent in the processing of claims.  Explain your conclusions. 
Notes:
· The centerline should be based on the data from these 10 days.
· Assume there is sufficient data to perform this analysis 





















	Day
	Claims with error
	CL
	UCL
	LCL
	
	
	
	
	

	1
	7
	9.4
	14.85527
	3.944727
	
	
	
	
	

	2
	8
	9.4
	14.85527
	3.944727
	
	
	
	
	

	3
	7
	9.4
	14.85527
	3.944727
	
	
	
	
	

	4
	6
	9.4
	14.85527
	3.944727
	
	
	
	
	

	5
	7
	9.4
	14.85527
	3.944727
	
	
	
	
	

	6
	9
	9.4
	14.85527
	3.944727
	
	
	
	
	

	7
	12
	9.4
	14.85527
	3.944727
	
	
	
	
	

	8
	11
	9.4
	14.85527
	3.944727
	
	
	
	
	

	9
	13
	9.4
	14.85527
	3.944727
	
	
	
	
	

	10
	14
	9.4
	14.85527
	3.944727
	
	
	
	
	

	
	
	

	Control limits 
	

	Cl
	9.4
	

	Std Dev.  
	2.727636
	

	UCL
	14.85527
	

	LCL
	3.944727
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	


a. The control chart shows that, all the claims for errors are lie within the control limit that is plotted and since all the claims are lie in between, the process can be claimed to be in control. Hence, it can be concluded that these errors are expected to be acceptable since they are in the control limits and they are not deviating out of the control limits.



b) Using this sample information, do the data indicate that the process is in control?  Why or why not?  
The process is claimed within control since none of the values from the claims with errors are out of the deviation control limits. Because of that, the process is stated to be in control to as shown in the excel calculations above.


10. (29 points)

During the campus Spring Fling, the bumper car amusement attraction has a problem with cars becoming disabled and in need of repair.  Repair personnel can be hired at the rate of $23 per hour. One repairer can fix cars in an average time of 25 minutes.  While a car is disabled or being repaired, lost income is $45 per hour.  Cars tend to break down at the rate of two per hour.  Assume that there is only one repair person, the arrival rate follows a Poisson distribution and the service time follows an exponential distribution.

a) On average, how long is a disabled bumper car that is out of service and waiting to be repaired?
 
Service time by one Repair personnel; = 60/time taken by one repairer
 					= 60/25) cars per hour = 2.4 cars per hour.
Cars tend to break down at the rate of two per hour so arrival rate is 2 cars per hour.

Average Waiting Time = 1/ (2.4-2) = 2.5hours




b)  On average, how many disabled bumper cars are out of service and not able to take riders on the bumper car attraction?
Average number of cars out of service = Arrival rate / (service rate-arrival rate)
					= 2/ (2.4-2)
					= 5 cars







c)  When a bumper car becomes disabled, what is the probability that it will find that there are at least two cars already waiting to be repaired?  


Utilization rate for service= arrival rate /service rate
			= 5/6
probability that it will find that there are at least two cars already waiting to be repaired
 = (utilization rate)2= (5/6)2
= 0.6944

 


d) The amusement part has decided to increase its repair capacity by adding either one or two additional repair people.  These will not work individually but they only work as one team.  Thus if two or three people are working, they will work together on the same repair.  One repair worker can fix cars in an average time of 25 minutes.  Two repair workers working as a team take 20 minutes and three repair workers working as a team take 15 minutes.  What is the cost of the repair operation for the two repair strategies (adding 1 or 2 repair workers) that it is considering?  Considering the cost of the operation, would either of the worker options be preferred to the one worker operation?  Explain. 

For one more repair personnel,
Cost for repair workers = 2*$23= $46 per hour.
Average waiting time in the service= 1 hour thus the cost for that = $46
Implying that the total cost for the strategy of adding 1 more repair workers = $92per hour.
For adding 2 more repair workers,
Cost of repair workers = $69uper hour.
Average waiting time in the system = 0.5.
Thus cost to wait = $46*0.5 = $23.
Hence total cost = $69+$23 = $92.

Claims with error	7	8	7	6	7	9	12	11	13	14	CL	9.4	9.4	9.4	9.4	9.4	9.4	9.4	9.4	9.4	9.4	UCL	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	14.855272678794343	LCL	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	3.9447273212056579	image1.emf
Prob. of 7 = 0.35

Prob. Of 6 = 0.4

prob. of 8 = 0.25

Decision 


Microsoft_Excel_Worksheet1.xlsx
Q1

		a) Calculate the multifactor productivity for each center

		Center		1		2		3

		Pieces processed per hour		1,500		2,000		3,000

		Number of workers per hour		10		5		2

		Hourly wage rate		$5.50		$10.00		$12.00

		Overhead rate per hour per center		$10.00		$25.00		$50.00

		Productivity (Piece/dollar) = 		B4/(B6*B5+B7)		C4/(C6*C5+C7)		D4/(D6*D5+D7)

				$23.08		$26.67		$40.54





Q2



		Period		Damage (Thousands of Dollars)

		1		$80

		2		$90

		3		$70

		4		$60

		5		$50

		6		$70

		7		$80

		8		$65

		9		$70

		10		$60

				Simple 3 month moving average = (Actual demand of 8 + 9 + 10)/3



		Period		Damage (Thousands of Dollars)

		1		$80

		2		$90

		3		$70

		4		$60

		5		$50

		6		$70

		7		$80

		8		$65

		9		$70		 

		10		$60

		11		(SUM(B25:B28)/3)		65

				3-Month Weighted Moving Average 



		Period		Damage (Thousands of Dollars)		3-month Moving Average		3-month Wt. Moving Average 		Exponential Smoothing 

		1		$80		ERROR:#N/A				ERROR:#N/A

		2		$90		ERROR:#N/A				$80.0

		3		$70		$80.0		$117.0		$82.5

		4		$60		$73.3		$111.0		$79.4

		5		$50		$60.0		$90.0		$74.5

		6		$70		$60.0		$93.0		$68.4

		7		$80		$66.7		$99.0		$68.8

		8		$65		$71.7		$105.0		$71.6

		9		$70		$71.7		$109.5		$69.9

		10		$60		$65.0		$96.0		$70.0







Q3

				a)

												Press A		Press B

				Charge per shirt (a)								1.1		1.1

				Shirt Variable cost (b)								0.323		0.244

				Shirt contribution (c = a-b)								0.777		0.856

				Cost of press (d)								12100		15400

				No. of shirt to press to breakeven (e=d/c)								15572.7155727156		17990.6542056075

				Profit earned with press A at Press B Breakeven								1878.79

				No of differentiated shirts to be pressed to earn 1878.79 more by press B								23782

				Total shirt no. where profit for both presses equates 								41773

				Incase the number expected from pressing is higher than 41773, press A should be purchased.

				b)						Press B

				Charge per shirt (a)						1.01

				Variable cost for a single shirt (b)						0.244

				Contribution (c=a-b)						0.766

				cost pf press (d)						15400

				Number of shirt to press to breakeven (e =d/c)						20104

				c)								Press A		Press B

				Charge per shirt (a)								1.1		1.14

				Variable cost for a single shirt (b)								0.323		0.244

				Contribution (c=a-b)								0.777		0.906

				cost pf press (d)								12100		15400

				Number of shirt to press to breakeven (e =d/c)								15572.7155727156		16997.7924944812

				No. of working days (f)								250		250

				No of shirts pressed ina day (g)								80		87

				Total no of shirts pressed in a year (h=fg)								20000		21750

				Total contribution earned (i=hc)								15540		19705.5

				Net profit (i-d)								3440		4305.5

								Press B should be purchased because its net profit is higher. 

				d)								Press B

				Charge per shirt (a)								1.14

				Variable cost for a single shirt (b)								0.244

				Contribution (c=a-b)								0.896

				cost pf press (d)								15400

				Number of shirt to press to breakeven (e =d/c)								17187.5

				No. of working days (f)								250

				No of shirts pressed ina day (g)								87

				Total no of shirts pressed in a year (h=fg)								21750

				Total contribution earned (i=hc)								19488

				Net profit (i-d)								4088

														For Outsourcing 

				Charge per shirt (a)										1.1

				Net profit (b)										4088

				Total shirts to press ©										21750

				Maximum price that can be paid to the indifferent (a-(b/c))										0.912045977







Q6

												Prob. of 7 = 0.35

														Prob. Of 6 = 0.4

												prob. of 8 = 0.25



Decision 
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Considering the number of pieces processed per hour as its output, 
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Post Office is 


evaluating the productivity of its mail processing centers.  The centers differ in the degree of 


automation, the type of work that can be performed, 


and the skill of the workers. 
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a) Calculate the multifactor productivity for each center.


 


 


Solution 


 


Productivity = Output / Input 


 


Input = Wage Rate + Overhead Rate 


 


Wage Rate = Wage Rate (Hourly) * No. of Workers per Hour 
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NB: Table copied from excel. 
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1.  ( 20   points)     Considering the number of pieces processed per hour as its output,  Johnson   Post Office is  evaluating the productivity of its mail processing centers.  The centers differ in the degree of  automation, the type of work that can be performed,  and the skill of the workers.     

Center  1  2  3  

Pieces processed per hour  1, 5 00  2,000  3,000  

Number of workers per hour   10  5  2  

Hourly wage rate  $5.50  $10.00  $12.00  

Overhead rate per hour   per center  $10.00  $25.00  $50.00  

  Note:  The overhead rate is per ho ur the center operates.     a) Calculate the multifactor productivity for each center.     Solution    Productivity = Output / Input    Input = Wage Rate + Overhead Rate    Wage Rate = Wage Rate (Hourly) * No. of Workers per Hour       

Center  1  2  3  

Pieces processed per  hour  1,500  2,000  3,000  

Number of workers per hour  10  5  2  

Hourly wage rate  $5.50   $10.00   $12.00   

Overhead rate per hour per  center  $10.00   $25.00   $50.00   

Productivity (Piece/dollar) =   B4/(B6*B5+B7)  C4/(C6*C5+C7)  D4/(D6*D5+D7)  

   $23.08   $26.67   $40.5 4   

NB: Table copied from excel.          b ) A new processing machine is available for Center  2 that will   increase the output to  2,600  pieces an hour although this will increase the overhead rate by $15.00 per   hour.   Johnson   will  only install the new processing   machine if it increases the multifactor productivity of Center  2 by  at least 10% .  Should  Johnson   install the new processing machine?   Justify your answer.    Also,  what is the percentage change in the multifactor productivity performance?          New wage co st for Center 2:  

