OptimalChoiceA.xls
Optimal Choice Answers

1) Find the optimal solution, using Solver, for the problem in the OptimalChoice sheet.

See OptimalChoice sheet in OptimalChoiceA.xls
2) Insert a new sheet in the workbook (execute Insert: Worksheet) and solve the same problem as in the OptimalChoice sheet, except that the utility function is ln U = c ln x1 + d ln x2. Take a picture of the cells in your worksheet that includes the goal, endogenous variables, exogenous variables, and constraint.

[image: image1.emf]Copied the cells below from the OptimalChoice sheet and renamed the cells to refer to this sheet

Changed B7 utitlity function to LN version (and cells C19 and C20 description)

Ran Solver (inputting the appropriate information and adding the constraint)

Results are below.

Goal

max Utility 6.032287

Endogenous Variables

x1 25

x2 16.66667

Exogenous Variables

p1 2price of x1

p2 3price of x2

m 100income

c 1coefficient on x1

d 1coefficient on x2

Constraint 0income left over


See LN Version sheet in OptimalChoiceA.xls
3) Compare the x1*, x2*, and U* from the OptimalChoice and ln U problems. What effect does changing the utility to natural log have on the solution? Why does the natural log transformation have this effect?

The effect is that the max utility value is different, but the optimal consumption of x1 and x2 is exactly the same.

The natural log has this effect because it is a monotonic transformation.
4) Return to your natural log version of the utility function sheet and change c to 2. Solve the problem via Solver and mathematically.
Numerical Approach via Solver:

[image: image2.emf]Goal

max Utility 9.421061

Endogenous Variables

x1 33.33333

x2 11.11111

Exogenous Variables

p1 2price of x1

p2 3price of x2

m 100income

c 2coefficient on x1 To answer Q4, changed B19 to 2 and ran Solver.

d 1coefficient on x2

Constraint 0income left over


Analytical Approach:

Rewrite the constraint and form the Lagrangean:
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Take derivatives with respect to each choice variable and set equal to zero:
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Solve for the optimal values of x1 and x2. Moving the lambda terms to the right-hand side and dividing the first equation by the second gets rid of lambda (and gives the familiar MRS =p1/p2 condition), which can then be solved for optimal x2 in terms of x1: 
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Substitute this expression for x2 into the third first-order condition and solve for x1:
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Then optimal x2 is:
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Looks like Solver did pretty well because its solution is very close to the exact, analytical result.

5) Compare the x1* and x2* from problems 3 and 4. Do the different decisions make common sense? Explain.
In problem 3, x1* = 25 and x2* = 16.67; whereas in problem 4, x1* = 33.33 and x2* = 11.11.
These two solutions do make common sense because the consumer in question 4 has a “c” exponent value of 2 instead of 1, ceteris paribus. This means that Q4 consumer likes x1 more than Q3 consumer so she’s maximizing by allocating more of her budget to x1 than Q3 consumer. Because prices and incomes are the same, if she buys more x1, then she has to buy less x2.

6) Because U* is higher for the consumer in question 4 than in question 3, can we conclude that the Q4 consumer is better off than the Q3 consumer?  Explain.

No. Absolutely not. You cannot make interpersonal utility comparisons. The utility function is chosen to reflect faithfully the consumer’s rank orderings of bundles. Utility is not meant to be compared across consumers.

There are an infinite number of functions that we could use to reflect a given set of preferences. U=f(x1, x2) is the same as U2=f(x1, x2)2 which is the same as U3=f(x1, x2)3. The actual value of U is irrelevant as long as it’s the maximum for that particular function given the budget constraint.
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