No Excel Answer workbook
Utility Answers

1) Suppose someone's preferences can be reflected by the utility function (x1^2)*(x2^3).

Use one of the sheets in this workbook to create 3D and 2D graphs of this utility function.

Copy and paste your graphs in your Word document.

In the Cobb-Douglas sheet (since this is a Cobb-Douglas functional form) in Utility.xls, simply change the c and d exponent cells to 2 and 3, respectively.
The graphs automatically update like this:
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2) At 3,3, compute the MRS for the utility function (x1^2)*(x2^3) by finding out how much x2 must rise given a decrease in x1 of 0.1.

At 3,3, U=243.  At x1=2.9, to get U=243, we have to solve for x2 in the utility function, like this: 
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Now we can compute MRS = x2/x1 holding utility constant at 243 like this:
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This says that a decrease in x1 of 0.1 can be compensated for by an increase in x2 of 0.07. This makes sense given that x2 has an exponent of 3 and x1’s exponent is only 2. x2 is relatively preferred to x1 (at 3,3) by this consumer.

3) At 3,3, compute the MRS for the utility function (x1^2)*(x2^3) via the derivative.

The MRS can be computed via the derivative as MU1/MU2.
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This general formula can be evaluated at any point. Because problem 2 focused on the MRS at 3,3, we’ll compute the MRS via the derivative at 3,3:
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4) Why are the answers obtained in questions 2 and 3 different?

Because the indifference curve is a curve, so when you compute the slope from one point x1=3 to another x1=2.9, it is different from computing the slope of the tangent line at a particular point.


[image: image7]
The sketch shows that the tangent line is flatter (has a smaller slope in absolute value) than the rise over the run computed from one point to another.

5) Which one is right?

That depends on the question. If you are interested in knowing the MRS when x1 falls by 0.1, then -0.7 is the right answer. MRS via the derivative is often used because it is a shortcut—once I know the MRS formula (as derived in question 3), I can easily pop in any pair of points to compute the MRS for an infinitesimally small change. The MRS via the derivative gives the slope at a single point.
6) Take the natural log of the utility function (x1^2)*(x2^3) and find the MRS at 3,3 via the derivative.

The natural log transformation is ln U = 2 ln x1 + 3 ln x2.
Applying the same procedure as before, we have
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7) Compare the MRS of the natural log transformation in question 6 to the MRS obtained in question 3. What does this demonstrate?
Wow—they are exactly the same!

It demonstrates that a monotonic transformation (like the natural log) does not affect the MRS. This is a crucial property of monotonic transformations.

The values of utility are different, but the ratio of the marginal utilities (MRS) stays exactly the same.
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