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	COLUMBIA

BUSINESS

SCHOOL


B6015: Decision Models

Spring 2008

Optimization Homework 1
This assignment is to be done in groups. 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: Portfolio Selection Problem (40 points)
A portfolio manager in charge of a bank portfolio wants to invest a sum of $12 million in a number of bonds. The bonds available for purchase, as well as their respective quality ratings, maturities, and yields, are shown in the following table:

	Bond Name
	Type
	Moody’s Rating
	Bank’s Quality Rating
	Years to Maturity
	Yield to Maturity
	After-tax Yield

	A
	Municipal
	AA
	2
	10
	4.4%
	4.4%

	B
	Agency
	AA
	2
	15
	5.5%
	2.8%

	C
	Government
	AAA
	1
	5
	5.1%
	2.6%

	D
	Government
	AAA
	1
	4
	4.3%
	2.1%

	E
	Municipal
	BB
	5
	3
	4.7%
	4.7%


The bank places the following policy limitations on the portfolio manager’s actions:

· Government and agency bonds must total at least $4 million.

· No more than $8 million can be invested in any one bond.

· The average quality of the portfolio can not exceed 1.4 on the bank’s quality scale (on this scale, a lower number means a higher-quality bond).

· The average number of years to maturity of the portfolio can not exceed 5 years.

For a portfolio, the average yield, portfolio-risk rating and portfolio maturity are defined as a weighted average, where the weight assigned to each bond type is proportional to the dollar investment in that bond. Assume you can invest any dollar amount in any of the bonds. 

a) (20 points) Assume that the objective of the portfolio manager is to maximize after-tax yield (or after-tax proceeds, e.g., a 3.0% after-tax yield on a $4 million investment translates into a $0.12 million in proceeds). Formulate a linear decision model in Excel and solve it. Describe the optimal solution, which bonds are bought, in what quantities, etc.

b) (20 points) Assume it becomes possible to borrow up to $1 million at 4.5% interest (before taxes). Reformulate the problem and resolve.  Describe how the optimal solution has changed. (Assume the tax rate is 50%, so that the after-tax cost of borrowing $1 million at say 5% would be $50,000($25,000=$25,000.) (Hint: add a new decision variable representing the amount borrowed.)

(Hint: It is often desirable to use a linear model, since the Solver is guaranteed to find the optimal solution for such a model.  The maximum allowed average quality constraint and the maximum allowed average years to maturity constraint are non-linear, but they can be transformed to linear constraints. This is done as follows: say you want to write a constraint like 
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 in linear form.  Then you simply transform it to this: 2x+5y ( 3x+3y.  The constraint is now linear.)
Problem 2: CitiSavings Bill-Processing Operations (60 points)
CitiSavings operates three bill-processing centers as a part of its credit card business. These centers are located in the Los Angeles, Chicago, and New York areas, and they can process the following numbers of bills each day:

	
	Los Angeles
	Chicago
	New York

	Daily bill-processing capacity
	60,000
	105,000
	100,000


Customers from around the country mail payments on their credit card bills to one of the three centers. The average number of bills to be processed, daily, is specified for each of four regions, as follows:
	
	 Number of bills to be processed

	West
	70,000

	Midwest
	50,000

	East
	80,000

	South
	40,000


When a bill is mailed from a region to a processing center, it spends time in the U.S. Postal Service (USPS) delivery system. The table below shows the average number of days a bill spends in transit between each region and processing center:
	
	Los Angeles
	Chicago
	New York

	West
	2
	6
	8

	Midwest
	6
	2
	5

	East
	8
	5
	2

	South
	8
	5
	5


Each day a bill spends in transit is a day’s worth of interest CitiSavings loses on the payment received. At a 5% annual interest rate, the interest lost on an average payment is approximately 10 cents per day. CitiSavings would like to determine to which processing center customers from the different regions should mail their payments in order to minimize the float, i.e., the interest income lost due to the in-transit time of the payments.  
a) (25 points) Formulate and solve the decision model CitiSavings is facing. Under the optimal mailing plan, what is the daily float?
b) (10 points) The USPS is changing its delivery network, and CitiSavings has discovered that the average number of days that a bill spends in transit from the West to Chicago will increase from 6 to 7 days. How will this change your recommended assignment plan and the associated daily float? Can this question be answered without re-solving the model? Explain.
c) (10 points) By how much would the bill-processing capacity in New York have to decrease before your recommended solution would change? Explain your answer.

d) (15 points) CitiSavings realizes that it can expand the processing capacity in Los Angeles center by 15,000 units at a total cost of $3,000 per day. Should this be done? Explain.
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