MGMT250  Notes                                           October 7, 2004
1. Schedule and Announcements
b. Groups for Fabtek case need to be between 3-5 people in size.  Many groups have shifted.  Please make sure your group has 3-5 people in it.  Please see me as soon as possible (or immediately, whichever is sooner) if you have too many or too few people.  

c. Today, we will go over homework for location analysis.
d. We will work more on the Transportation Tableau Solution technique.
e. Look at Computer Software to solve Transportation Tableau from CD ROM in Book (if time allows).

f. Next time review for exam. Outline is provided at end.  Midterm exam on Tuesday after you return.  Please DO review questions for next class.
g. Midterm Exam: You are allowed a sheet of paper 8 1/2 by 11, with anything written on it, it must be hand written, no xerox copying.  It will be multiple choice for first part (about 15-20 questions) and problem oriented for second part.

h. Remember November 9, we have tour.

2. Let’s go over Homework problems….

3. Location Planning and Analysis, The Transportation Tableau (CONTINUED).

Transportation Solution Methodology: 

Each node is a supply or destination node, each arc is a shipping route with a cost per unit shipped.

Let us make up an example. We have 3 plants that assemble computers located in Auburn, Boston and Chicago, we have retail outlets for these computers located in Exeter, Fort Lauderdale, and Grafton.  The capacities of the assembly plants are 200, 100, and 150 respectively.  The expected demands at each of the retail outlets is 150, 100 and 120, respectively.  The costs for shipping in dollars per unit from Auburn to each of the outlets in order are 3, 7, and 7, respectively.  The costs for shipping in dollars per unit from Boston to each of the outlets is 12, 4, and 8.  Finally the costs for shipping in dollars per unit from Chicago to each of the locations is 8, 10 and 16, respectively.  What is the best way to ship among the various locations?

Graphically the problem requires finding the minimum cost shipping or delivery routes between a source and its destination or a supplier and its demander.  (see board for graphic of problem). 

We can also put this problem in “Tableau form”.  

The steps to solve the problem are to: 

1. Set up the Tableau: Make certain supply and demand are equal.  If they are not, determine the difference among the two amounts.  Create a dummy source or destination with a supply (or demand) equal to the difference, so that demand and supply are equal.  The costs for shipping over cells that appear in the dummy column or row are set to zero.

2. Develop an initial solution using one of many techniques (let us use the inituitive approach).  

Steps: a. find the cell with the lowest cost, allocate to this cell the minimum of the row or column amount for that cell.

b. decrease both the “rim” amounts by the allocation amount, put a line through the one that has been fully allocated (if both have been fully allocated, select one line to put through, arbitrarily).  

c. find the “uncovered” cell with the lowest cost, and repeat the allocation and crossing out of columns and rows. (if a rim requirement has only 0 left, then allocate an “e” value (which is actually assumed to be zero).

d. repeat steps b and c,until all units have been allocated.

Let’s make the initial allocation.  

What is the cost of this initial “solution?”

3. Is this Solution the Best One?  (Evaluating Empty Cells with the MODI approach).

The Modified Distribution Method determines if there is a way to reduce the costs by determining if there is a negative value in the unoccupied cell evaluations.

After you have determined a feasible, non-degenerate solution, you evaluate the tableau by:

1. Determining row and column “indices” by:


a. assign a value of zero to the outside of row 1.

 
b. Determine the column index for each occupied cell in row 1 using the following equation:


    Column Index = Cell Cost Value - Row Index.


c. Once you have a column index you may be able to calculate the row index for a new row (using the equation from b).


d. Continue until all row and column indices have been calculated.

2. Obtain cell evaluations for the empty cells using the equation:


Cell Evaluation = Cell Cost - (Row Index + Column Index).

The results of the cell evaluations will tell you if it is an optimal solution or not.  What the rules for this evaluation?

Is the initial solution to our tableau optimal?

4. Obtaining an Improved Solution

Does a negative cell evaluation exist in any of the unoccupied cells?

If one does not exist then, stop, solution is optimal, otherwise:

1. Identify the largest negative cell evaluation.  This is the cell that will improve the solution the most.

Once the cell for the greatest improvement has been identified use the reallocation method to improve the solution.

To improve solution:

1. Develop a “stepping stone” path from the unoccupied cell back to itself.  The stepping stones are occupied cells where you

can “turn” to get back to unoccupied evaluation cell.

2. Label any “odd numbered stepping stone cell” in our path (beginning with the unoccupied evaluation cell) a “+” cell or a recipient cell. Label any “even numbered stepping stone cell” in our path a “-” cell, or donor cell. 

3. The amount that will be reallocated is the minimum value from among all the donor cells.

4. This reallocation is completed by adding the value identified in step 3 to all the recipient cells, and subtracting this value from all the donor cells.  The cell with the smallest value identified in step 3 becomes “unoccupied”.

What is the new cost of the improved solution?  How else could you have calculated it?

5. Repeat steps 3 and 4 until solution is optimal (e.g. no more negative evaluation cells).

How to use as Location Problem?

MIDTERM REVIEW MATERIAL

MIDTERM MULTIPLE CHOICE BREAKDOWN (MAY NOT BE EXACT, BUT SIMILAR)

1 question on uncertainty and decision making (definitional).

1 introductory question on operations management practice

1 question on level of decision making/planning.

2 questions on strategic planning elements and levels.

3 Break-even (profit/revenue/cost) questions.

2 on elements of a system

2 on productivity

1 ISO 9000 questions

1 factor rating question 

2 product/process matrix (e.g. where would mcdonald’s fit on matrix and what performance metrics would they use?).

1 on types of tools for quality

1 on effective/design capacity efficiency/utilization

1 malcolm baldrige elements question

1 Quality Gurus Question (who believed what).  

Two-five Year’s Ago Mid-Term Questions:

1.Wreck’em Insurance, Inc. of Worcester, MA has recently decided on expanding its workforce due to possible increases in the property insurance business.  They need to decide what type of workforce is required for this possible expansion in requirements.  Forecasters realize that the property insurance market is very closely and positively related to the real estate market.  So the possible state of natures will be how “hot” the real estate market is.  Wreck’em’s financial manager Madhur, is contemplating an initial evaluation of the decision.  So he goes over to the Billy, the HR manager and asks about the various professional teams for insurance processing that may be required, depending on how “hot” the market is.  Billy states that, the professionals can be hired on a temporary basis, hired as long term salaried personnel (who require long term contracts), or be retrained and reassigned from lesser performing areas in the company.  Each option provides a different payoff for each state of nature.  They figure that different payoffs occur depending on the alternative selected and what occurs with the possible demand.  The payoffs are determined on how well and how quickly each type of team performs under different market situations.  So together they prepared this payoff table.  

	
	
	Real Estate Market
	

	Alternative
	Cool
	Warm
	Hot

	Reassign
	-100
	400
	300

	Temp
	300
	500
	500

	New Team
	-300
	300
	700*

	* Payoff in thousands of dollars
	
	
	


They then went to market researcher extraordinaire, David Pfeilcabinet, who provided them with the following outcome probabilities:  P(cool) = .30, P(warm) = .35, and P(high) =0.35.  They have now come to you for help.

a. Using a decision tree, what is the expected value for each decision, which choice should they make? What are the advantages of a decision tree?

b. Madhur in a moment of desperation contemplates calling Miss Nu’s Vodka and Rice Psychic Network to find out if he could get any perfect information.  She is willing to sell him this information for $200,000, should he purchase this info? Why or why not?

2.The Worcester American Car Garage and Tune-up Company operations manager Jolene did an evaluation of some customer complaints for its Brakes Department. Each “x” represents a complaint for that week.

	
	
	Frequency of
	Occurrence
	

	COMPLAINT
	Week 1
	Week 2
	Week 3
	Week 4

	Took too long
	x
	X
	xx
	Xxxxx

	Squeaky Wheels
	x
	
	xxx
	x

	Rude Mechanics
	xxxxxxx
	Xxxxx
	xxx
	

	Installed Brakes Improperly
	
	X
	xx
	


a. Using a Pareto diagram and runchart, what problem should she focus her initial efforts on? Analyze these results. Is there a problem with this analysis?

b. Draw a Fishbone diagram.  What does it tell her and what the limitations?

c. Where do these tools fit within the PDSA or PDCA cycle?

d. What recommendations could you make?

3.  Demand has recently been increasing for (M&M) candy bars. Demand is expected to be between 2 and 7 million boxes of EXTRA demand.  Two options exist Machine line 1 is pretty inexpensive at $1 million.  Machine line 2 will set the company back by $2.5 million.  There is an estimate that it would cost $.50 in material and $.20 in labor for each box produced on machine line 1, and $.25 in materials and $.25 in labor for each box that is produced on machine 2.  Another alternative is a subcontractor that will charge them at a rate of an even $1 per box to make M&Ms.  

Determine that by using Capacity Cost Break-Even Analysis you need to answer the following questions:

a. Which alternative(s) should be selected over the demand ranges provided by marketing? (they want a graphical answer as well to do some sensitivity analysis).

b. What would happen to your solution if machine line 1’s capacity was limited at 4 million boxes?

c. What are some assumptions and limitations of this approach?

4. You work for a large consulting firm (Anderson Deloitte Marwick L.P.) and have been assigned to two projects in helping two restaurant chains develop an operations strategy.  The first chain of restaurants “Clucky’s” is looking at providing fast service to its customers at a reasonable price, with a focus on “take-out” service.  The second chain of restaurants, is focusing on developing a chain of Gourmet Hungarian Foods (the latest rage), with one or two restaurants per city, they would have limited seating and only offer the best foods, they will probably be open in evenings and during the business week for lunches.  How would these chains fit on the operations Product/Process matrix?  What are issues relevant to flexibility, time, quality and cost?  What may be some people, technology or “management programs” considerations?

5. Kimberly K.is worried about which graduate school to attend in the near future.  She needs counseling and help in making a decision.  So she stops by Samara and Shah’s School Selection Senter.  They ask Kimberly what her most important factors are in selecting a graduate school.  She said, I want a school that has an excellent reputation for basketweaving, nice cafeterias to eat at, large stipends for graduate students, and easy access to basketweaving research libraries.  But each of these has varying importance levels.

a. Explain how you would get information concerning the relative importance of each of the criteria that have been stipulated by Kimberly.

b. S&S needs to also get information from people who attended three universities.  Give an example question that you would ask to determine the performance of these three universities on each of the criteria.

c. Set up a factor attribute table to evaluate Kimberly’s dilemma.

d. Based on your analysis and data provided which alternative should Kimberly select?

e. What are some difficulties with applying this technique in the “real world”?

6. Bhairav Desai, sighed, “How am I going to do this?  Hassan, I need your help. Our tyrannical boss, Vicious Vedrana, needs us to decide on whether we should buy motors for our scooters or make them in house.”  Hassan replied, “Well Big Guy, what information you got for me?” Bhariav replies, “Well here’s the scoop, Xiao’s motors is willing to sell us motor’s for $7 each.”  Hassan says, “Okay, so what other alternatives do we have?” Bharaiv then replies “Well, the finance people have said that we could produce the motors in house with two alternatives.  The first alternative will have an annual fixed cost of $150,000 and a variable cost of $5 per unit.  The second alternative will have an annual fixed cost of $190,000 and a variable cost of $4 per unit.”  ‘So what’s the problem, Bhairav Baby?”  “Well, that’s all the information I have and Vedrana wants to know which alternative should be selected if we have production of:

a) 10,000 units? 

b)20, 000 units? 

c) 30, 000 units?

d) 40, 000 units?

e) 50,000 units?


f) 60,000 units?

g) 70,000 units?

h) 80,000 units 

i)
90,000 units?


j) 100,000 units?

What option should I recommend for each of these levels? And don’t call me baby!”

Help Bhairav and Hasan with this problem.  (hint: graphing ranges is the easiest and quickest way).





































