ADM2302 Section M, N, and P

Assignment # 2

Assignment # 2
LP Formulations and Applications

ADM2302 students are reminded that submitted assignments must be neat, readable, and well-organized.  Assignment marks will be adjusted for sloppiness, poor grammar and spelling, as well as for technical errors. While working together is encouraged, plagiarism on assignments will not be accepted. Each student must provide an individual original submission of completed assignments.  .  Solutions to all exercises in this assignment are to include “managerial statements” that communicate the results of the analyses. 

Problem 1
A conservative investor has up to $100,000 to invest. The investor has decided to use three vehicles for generating income: municipal bonds, a certificate of deposit (CD), and a money market account. After reading a financial newsletter, the investor has also identified several additional restrictions on the investments:

· No more than 40 percent of the investment should be in bonds.

· The proportion allocated to the money market account should be at least double the amount in the CD.

The annual return will be 8 percent for bonds, 9 percent for the CD, and 7 percent for the money market account. 

a. Formulate algebraically the Linear Programming (LP) model for this problem, ignoring any transaction costs and the potential for different investment lives. Assume that the investor wants to maximize the total annual return.

b. Find the optimal solution to this portfolio problem using Solver (Provide a printout of the Answer report and the Excel spreadsheet formulation).
Problem 2
RJCK Inc. produces two steak sauces, Spicy Diablo and Mild Red Baron.  These sauces are both made by blending two ingredients, A and B.  A certain level of flexibility is permitted in the formulas for these products.  The allowable percentages, along with the revenue and cost data, are given the table below.  

INGREDIENT


SALES PRICE PER LITER

SAUCE
A
B
$

Spicy Diablo
a least 25%
at least 50%
5.35
Mild Red Baron
at most 75%
       *
4.85

Cost per liter
$1.60
$2.59

*No explicit maximum or minimum percentage.
Up to 40 liters of A and 30 liters of B could be purchased.  RJCK can sell as much of these sauces as it produces.  

a. Formulate the algebraic LP formulation whose objective is to maximize the net revenue from the sale of the sauces.

b. Find the optimal solution using Solver. (Provide a printout of the Answer report and the Excel spreadsheet formulation).
Problem 3
In a calculated financial maneuver, AutoPower has acquired a new manufacturing facility for producing UPSs.  You have been asked to provide an answer to the following question:  How many new personnel should be hired and trained over the next four months?  The requirements for trained manufacturing employess and monthly wage rates for the next four months are given in the table below

MONTH



Jan.
Feb. 
Mar. 
Apr.

Labor Requirements (hr)
5000
5500
5525
8000

Monthly Wages Rates ($)
3600
3600
3900
3900
Trainees are hired at the beginning of each month.  One consideration to take into account is the union rule that workers must have on month of classroom instruction before they can work in manufacturing.  Therefore, a trainee must be hired at least a month before a worker is actually needed.  
Each classroom student (i.e. a trainee) uses 80 hours of a trained manufacturing employee’s time, so an experienced employee (i.e. a trained employee) has 80 less hours for work in manufacturing.  Also by contractual agreement, each trained employee can work up to 195 hours a month (total time, instructing plus in manufacturing).  

If the maximum total time available from trained employees exceeds a month’s requirements, management may lay off at most 15% of the trained employees at the beginning of the month.  All employees are paid a full month’s salary even if they are laid off.  A trainee costs $1,800 a month in salary and other benefits. There are 40 trained employees available at the beginning of January.

a. Formulate algebraically the above hiring-and-training model as linear programming model.
b. Find the optimal solution using Solver. (Provide a printout of the Answer report and the Excel spreadsheet formulation).

Source:  Problem 1: Stevenson, W.J. and Ozgur, C. 2007. Introduction to Management Science with Spreadsheets. McGraw-Hill/Irwin. Boston, Mass. 812p. 
Problem 2 and 3: J. H. Moore, L. R. Weatherford. 2001. Decision Modeling with Microsoft Excel (6th edition). Prentice-Hall. New Jersey, Mass. 693p.
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