[image: image2.png]4 Columbia Business School




B6015: Decision Models

Spring 2009

Optimization Homework 1
This assignment is to be done in groups. It is due in Session 4. In your write-up, answer all the questions and provide a thorough description of your models. Each question must be answered in words and also must include a printout of the spreadsheet (as described below).


Instructions on the Write-Up

Try to limit your write-up to one page of text with support exhibits attached. The exhibits should include, for each problem, a printout of your optimized spreadsheet (on one page if possible). Please follow the style of the sample below: all important formulas are described, constraints are included graphically as “<=” and all important parts of the spreadsheet are labeled. Of course, the labeling can be handwritten. Another option is to use the comments feature in Excel.  
· To write a comment: either right-click on a cell (and choose “Insert Comment”) or from the menu choose “Insert|Comment”.

· To get the comments to print: go to File|Page Setup and then pick the Sheet tab and pick “Comments: as displayed on sheet.”  Click OK or Print. 

· To get the file to print with row and column headings: go to File|Page Setup and pick the Sheet tab and check off “row and column headings.”  Click OK or Print. 
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BLAND.XLS

Bland Brewery Production Problem

Product:

Ale

Beer

Total

Barrels to Produce:

12

28

Profit:

Profit per Barrel:

$13

$23

$800

Product Ingredient Requirements

Total

Quantity

Ingredients:

Ale

Beer

Usage

Available:

Corn (lbs)

5

15

480

<=

480

Hops (ozs)

4

4

160

<=

160

Malt (lbs)

35

20

980

<=

1190

Objective Function

=SUMPRODUCT(C4:D4,C5:D5)

Decision Variables

C4:D4

=SUMPRODUCT($C$4:$D$4,C11:D11)


Problem 1: The GTA Retirement Fund (60 points)
The Gotham Transportation Authority is in the process of hammering out a new labor agreement with its unionized workforce. Union insists that GTA contributes additional money into the workers’ pension fund over the next 20 years. Assume that the current is year 1 and that these extra contributions would begin with an extra payment of $2,000,000 in the next year (year 2) with annual payments increasing by 12.35% per year for the following 19 years (years 3-21). 
The union has asked GTA to set up a sinking fund to cover these extra annual payments. The GTA’s CFO and the union’s chief negotiator have agreed that AAA-rated bonds recently issued by three different companies may be used to establish this fund. The following table summarizes the provisions of these bonds.
	Company
	Maturity
	Coupon Payment
	Price
	Par Value

	AC&C
	15 years
	$80
	$847.88
	$1,000

	IBN
	10 years
	$90
	$938.55
	$1,000

	MicroHard
	20 years
	$85
	$872.30
	$1,000


According to this table, in year 1 GTA may buy bonds issued by AC&C for $847.88 per bond. Each AC&C bond will pay the bondholder $80 per year for the next 15 years, starting in year 2, plus an extra payment of $1,000 (the par value) in the sixteenth year. Similar interpretations apply to the information for the IBN and MicroHard bonds. A money market fund yielding 5% per year may be used to hold any coupon payments that are not needed to meet the company’s required retirement fund payment in any given year. Assume that GTA can invest any dollar amount to buy any (even fractional) number of the bonds. 

a) (30 points) How much money would GTA have to invest and which bonds should the company buy in year 1 in order to meet the labor union’s demands?
b) (30 points) Suppose that the union insists on including one of the following stipulations in the agreement:

· No more than half of the total number of purchased bonds may be from a single company

· At least 10% of the total number of bonds must be purchased from each of the companies. 

Which stipulation should GTA agree to and why?
Problem 2:  Play Date Industries (40 points)
Play Date Industries, a company that produces a single product, has three plants (in Germany, Japan and Italy) and four customers. The three plants will produce 3000, 5000, and 5000 units, respectively, during the next time period. Play Date has made a commitment to sell 4000 units to White & Company, 3000 units to Stewart Distributors, and at least 3000 units to Marcus Brothers. Both Marcus Brothers and Senatore Incorporated have said that they also want to buy as many of the remaining units as possible. The profit associated with shipping one unit from each of the plants to each of the customers appears in the table below. 

	
	White & Co.
	Stewart Dist.
	Marcus Bros.
	Senatore Inc.

	Grosfeld Plant
	$65
	$63
	$62
	$64

	Igarashi Plant
	$68
	$67
	$66
	$62

	Moreno Plant
	$63
	$60
	$59
	$60


a) (20 points) Formulate a decision model to maximize Play Date’s profit, including a detailed description of any variables you define, the objective function and the constraints.
b) (10 points) What is the optimal shipping plan from the three plants to the various customers?
c) (10 points) If you had to reduce production at one of the plants by 1000 units in order to create capacity for a new product, at which plant would you do this? State any assumptions you make, and explain why you picked the plant.
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