No Excel Workbook

Risky Assets Answers

1) From the Constraint sheet, choose two different mixes, copying and pasting the graph in your Word document after each one. Explain the trade-off involved as you move from one point to another.
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MIX 1: 75%
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MIX 2: 25%
The trade-off when moving from Mix 1 to Mix 2 is that you get less risk, but also a lower return. You are trading less return (a good) for less risk (a bad).

2) From the Preferences sheet, how would "a" change to reflect a more risk averse investor? Explain.

If you increase the variable a in the Preferences sheet, the MRS increases. This means the indifference curves are steeper and the investor requires more return in order to accept additional risk. That makes the investor more risk averse.

3) From the OptimalChoice sheet, conduct an analysis of the effect of changing Average Risky Return.

A) Change the Average Risky Return to 15. Examine the MRS and slope condition.

What is the investor going to do? Why?

When the Average Risky Return rises to 15, the graph looks like this:
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The MRS is now less than the slope so the investor wants to crawl up the constraint, taking more return and accepting more risk because this increases satisfaction.
B) Run Solver. Compute the Average Risky Return elasticity of Risk from Average Risky Return of 12 to 15. Show your work.
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So we need to compute the percentage change in YourRisk* divided by the percentage change in Average Risky Return.
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4) Use analytical methods to find the optimal solution as a function of Average Risky Return (rm). Use Word's Equation Editor as needed.

We’ll hard code (enter as numbers) all exogenous variables except Average Risky Return in order to make the problem easier to solve. We don’t have to chase letters all over the place.
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We’ll set all three first-order conditions equal to zero and solve the simultaneous system of equations. We begin by dividing the first by the second equation, canceling out the lambdas:
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Next, we’ll solve for x2 and substitute it into the third first-order condition:
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We now have one equation and one unknown, x1, so we simply solve for x1*:
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That is the answer, but we can clean it up a bit, like this: 
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At Average Risky Return = 15, Risk* = 15 – 50(15-5)-1 = 15 – 5 = 10. This agrees with Excel so we are confident we don’t have any algebra mistakes.

This simpler form will pay off when we take the derivative with respect to rm.

5) Use analytical methods to find the Average Risky Return elasticity of YourRisk at Average Risky Return = 12.

Whaddya know? Here we’re asked to take the derivative!
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Evaluating this expression at Average Risky Return = 12, we get:
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6) Compare the answers in 3B and 5 -- are they same? Why or why not?

Students who do not understand the concept of the derivative have a terrible time with this question. It is very difficult to answer without understanding what the derivative does.

Other students, who do understand calculus, often get this question wrong because it requires a lot of explanation. They usually say something like, “The answers are different because it’s a curve.” That’s true, but not a complete explanation.

See what you think of the following answer.

We’ll begin by computing x1* as a function of rm and drawing a graph:
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The two BIG diamonds are the bolded pairs in the table.

Now we can really see what’s going on here and why the two elasticities are different.

The %change approach computes the percentage change on the curve from rm=12 to 15. That’s easy to understand.

The derivative-based approach works by computing the instantaneous rate of change exactly at rm=12. This is the slope of the tangent line at rm=12. Clearly the slope of the tangent line is different from the change on the curve from one big diamond to the other.

This is why the elasticities are different. One is based on a discrete movement from one point to another on the curve and the other is based on an infinitesimally small change.
7) Finally, show that a more risk averse investor will choose to bear less risk than a less risk averse investor. Take screen shots as needed to support your explanation.
This is easy. I clicked the Reset button to get the initial problem where Risk* = 7.857.

Then I changed a to 2 and ran Solver:
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Wow! This very risk averse person is buying only 2.38% of the risky asset so they have very little risk (Risk* = 0.4762). Of course, they also have a much lower return.

Note that we are very close to a corner solution. The indifference curves are drawn in the negative Risk quadrant, but they do not exist there. Raise the variable a more and the solution will be to buy zero of the risky asset—you are not allowed to choose negative amounts of risk!

Also, don’t be tempted to compare the utilities of this person versus a more risk loving person. You cannot make interpersonal utility comparisons!
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