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Problem # 4
· You have $12,000 to invest, and three different funds from which to choose. The municipal bond fund has a 7% return, the local bank's CDs have an 8% return, and the high-risk account has an expected (hoped-for) 12% return. To minimize risk, you decide not to invest any more than $2,000 in the high-risk account. For tax reasons, you need to invest at least three times as much in the municipal bonds as in the bank CDs. Assuming the year-end yields are as expected, what are the optimal investment amounts? 
Since the question is asking me to find the amount of money for each account, my variables will need to stand for those amounts. Since I'd like to deal with smaller numbers, I'll count by thousands, so:
x: amount (in thousands) invested in bonds
y: amount (in thousands) invested in CDs
Um... now what? I only have two variables, but I have three accounts. To handle this, I need the "how much is left" construction:
12 – x – y: amount (in thousands) invested in the high-risk account
I can't invest negative amounts of money, so the first two constraints are the usual ones: x > 0 and y > 0. The amount in the high-risk account can't be negative either, so 12 – x – y > 0, which simplifies as:
y < –x + 12
Also, the upper limit on the high-risk account gives me the inequality (12 – x – y) < 2. This simplifies as:   Copyright © Elizabeth Stapel 2006-2011 All Rights Reserved
y > –x + 10
And the tax requirements give me y < ( 1/3 )x. The optimization equation will be the total investment yield, Y = 0.07x + 0.08y + 0.12(12 – x – y) = 1.44 – 0.05x – 0.04y. The entire system is then as follows:
Maximize Y = 1.44 – 0.05x – 0.04y, subject to:
  x > 0 
  y > 0 
  y > –x + 10 
  y < –x + 12 
  y < ( 1/3 )x 
The feasibility region graphs as:
[image: feasibility region]
When you test the corner points at (9, 3), (12, 0), (10, 0), and (7.5, 2.5), you should get an optimal return of $965 when you invest $7,500 in municipal bonds, $2,500 in CDs, and the remaining $2,000 in the high-risk account.
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