Manufacturing Systems Spring 2005

NAME ___________________

Exam I Date: March 10, 2005
a) Give two ways in which an XML file must be structured to be well-formed.

See class notes.

b) Write XML code that contains information on the price, inventory level and location of an item.  
<item ID= “Hammer”>

     <price> $4.50 </price>

                   <inventory level> 967 </inventory level>


     <location> Iowa City </location>

</item>

c) How is the covariance of two variables linked to the correlation coefficient? What values can the correlation coefficient take?
Cov(X, K) = ρ(X, K) σX σK

The correlation coefficient is always between -1 and +1
d) Calculate the demand variability of an aggregated demand consisting of 0.75 of demand 1 and 0.25 of demand 2 that have a correlation coefficient of 0.3. Demand 1 has a standard deviation (demand variability) of 25, while demand 2 has a standard deviation (demand variability) of 49. 
Demand variability = ( (w12(12 + w22(22 + 2 w1 w2 (1 (2 (12)



= √ (0.752252 + 0.252492 + 2*0.75*0.25*25*49*0.3) = √639.4375



= 25.287
e) How can the results obtained by aggregating demand be used to improve the operation of a supply chain?
See class notes.

a) What are two common manufacturing techniques for placing components on a printed circuit boards? Name two common techniques for testing loaded circuit boards.
See class notes.

b) What are four major steps in the surface mount technology automation process?  
See class notes.

c) The bi-monthly sales of Boors Colored Water for the past 2 years are 884, 901, 1030, 911, 919, 890, 912, 1070, 1226, 1102, 1302, 1186. Calculate the initial parameters for Winters Forecasting method (you need only calculate the first seasonal factor).  
G0 = (V2 - V1) / 4   = (1133 – 922.50) / 6 = 35.083

B0 = V2 + ((N – 1)/ 2)(G0) = 1133 + ((6 – 1)/2)(35.083) = 1220.7075

S0 = D0 / B0 = 1186 / 1220.7075 = 0.9716
d) Make vs. Buy decision: Boors Colored Water needs a specially designed aluminum can resembling a small keg to introduce the new Boors No-Taste Light, the latest in a long series of low or zero taste products.  To produce the can, the company will have to buy a $30,000 aluminum rolling machine and add three employees to operate the equipment.  Variable production costs will be $0.05/can.  Alternatively, Boors can buy the can from another company for $0.10/can.  What number of cans yields it cost-effective to outsource the manufacture of the cans?

Breakeven point # of cans = $30,000 / ($0.10 - $0.05) = 600,000 
Any number of cans produced below 600,000 makes outsourcing cost-effective.
e) What two major changes that occurred in the 1990s that allowed Wal-Mart to expand rapidly?
1. Information technology advances

2. Trade relaxations with China
f) In what ways does McDonalds satisfy five main characteristics of Mass Production?
See class notes.

g) How could Dell potentially benefit from the use of some form of push production?
See class notes.

.
h) A material used in batches of 30 has an annual demand of 300 units. The ordering cost is $310, the cost of monitoring the inventory levels is $700 per SKU. The cost of delaying delivery is $100.The cost to hold a part for one year is $9. Should the company stock the item?
h < 
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Since $9 < $62.15, stock the item

i) It takes 90 minutes to make the first Double-Decker Super Taco. How long will it take to make the 1000th, assuming a 90% learning rate?
Y(n) = Kn-a  

 2-a  = 0.90

 a = 0.152

90 = K(1)-0.152

K = 90

Y(1000) = 90 (1000)-0.152  = 31.495 min
j) and b).  A company is considering upgrading an old warehouse or building a new warehouse. The company is considering both the costs and the effects of public relations in its decision and will be using Net Present Qualitative Flow in its evaluation process. The costs and PR costs/benefits per year for years 1 – 3  are  
	Year
	
	1
	2
	3

	Upgrade
	Cost
	500,000
	120,000
	120,000

	Upgrade
	PR
	0
	-0.3
	-0.5

	New
	Cost
	1,000,000
	100,000
	100,000

	New
	PR
	0.4
	0.4
	0.4


The Company uses a 10% minimum attractive rate of return, each qualitative attribute is +/- 1 and a 3 year present worth cost of $2 m would be the maximum possible investment. Calculate the most attractive option

NPV(Cost, Upgrade) = -(500,000)(1.1)^-1 - (120,000)(1.1)^ -2  - (120,000)(1.1)^ -3  = -$643,877
NPV(Cost, New) = -(1,000,000)(1.1)^-1 - (100,000)(1.1)^ -2  - (100,000)(1.1)^ -3  = -$1,066,867

NPQF(PR, Upgrade) = 0 + (-0.3)(1.1)^ -2  + (-0.5)(1.1)^ -3  = -0.6236
NPQF(PR, New) = (0.4)(1.1) ^ -1 + (0.4)(1.1)^ -2  + (0.4)(1.1)^ -3  = 0.9947

|NPQF| = (1)(1.1) ^ -1 + (1)(1.1)^ -2  + (1)(1.1)^ -3  = 2.487

Normalized Values


NPQF(PR, Upgrade) = -0.6236 / 2.487 = -0.25074


NPQF(PR, New) = 0.9947 / 2.487 = 0.400

NPV(Cost, Upgrade) = -$643,877 / (2,000,000*2.487) = -.12944


NPV(Cost, New) = -$1,066,867 / (2,000,000*2.487) = -.21449


NPV(Upgrade) = (-0.25074 + -.12944 ) / 2 = -0.19009


NPV(New) = (0.400 + -.21449) / 2 = 0.0927

The new system has a positive present worth so it should be selected.

c) What is a Kanban square? How does it operate?

See class notes.

.
d) How are dual-Kanban systems different from single-Kanban systems?
See class notes.

e) How can Kanban systems be used to systematically improve operations?
See class notes.
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