No Excel workbook
Optimal Choice Practice Answers

1) From the Quasilinear sheet, set x1=1, x2=20.  Running Solver from this initial position causes a miserable result. One strategy for dealing with Solver failure is to completely reorganize the problem, putting Solver to work on a different aspect of the problem. For example, we know that the optimal solution lies where MRS=p1/p2. Create a new Target Cell that incorporates this fact and see if Solver can find the optimal solution with this approach. How did Solver do?

The new target cell had a formula that said “=H24 – G24”—i.e., p1/p2 has to equal MRS.

This still turned out badly. It still didn’t work. This is a miserable result.

Note: Of course you can get Solver to work by adding a variety of constraints (such as nonnegativity constraints), but the idea behind this question was to see if reorganizing the problem by changing the target cell alone would enable Solver to work.

2) Reset x1=1 and x2=20. Another strategy is to add more structure to the problem. Use this approach to get Solver to find the optimal solution. What exactly did you do? Did it work?

By adding nonnegativity constraints on the endogenous variables, Solver can get the right answer. Here’s a screenshot of Excel right before clicking Solver:
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Notice that the goal (Target Cell) is H25, which has a formula “=G24 – H24” and Solver is not set to maximize, but to result in “value of” zero. In other words, it changes x1 and x2 so that p1/p2 – MRS = 0.

Finally, in the constraints, the additional structure that x1 and x2 be positive is what is enabling Solver to get the right answer.

For U = sqrt(x1) + x2, the constraint must exclude zero or Solver may try x1=0 and that will yield a #DIV/0! error since the MRS is 0.5/sqrt(x1).

3) From the Quasilinear sheet, select the Polynomial utility function to see the functional form U = x1 - 0.03x1^2 + x2. Go to the QuasilinearChoice sheet and use this functional form (along with the p1, p2, and m parameters on the sheet) to find the optimal solution with Solver. Take a picture of the Solver result (but not the graph) and paste it in your Word document.
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4) Draw a rough sketch of the solution (using the canonical graph, of course), labeling the optimal solution, with Word's Drawing Tools.
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5) Find the optimal solution for the polynomial utility function for the parameters in the 

QuasilinearChoice sheet via analytical methods. Use Word's Equation Editor as needed.
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 directly for optimal x1:
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Substitute this expression for x1 into the third first-order condition and solve for x2:
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Looks like Solver did pretty well because its solution is very close to the exact, analytical result.
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