No Excel Answer Workbook

Output Profit Maximization for a Perfectly Competitive Firm in the Short Run Answers
1) Run a comparative statics analysis of d. Compute the d elasticity of q*.

Describe your procedure in answering this question and show all of your work.

From the OptimalChoice sheet, run the Comparative Statics Wizard, changing d by 1 five times. Create a new column with the percentage change in q* divided by the percentage in d. Here are the results:
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The following exogenous variables comprised the INITIAL problem:
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a 0.04

b -0.9

OptimalChoice!c_ 10

d 5
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Optimal 

Endogeno
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d

max_profi

t

q %Dq*/%Dd

5 20.22542 13.09017

6 19.22542 13.09017 0

7 18.22542 13.09017 0

8 17.22542 13.09017 0

9 16.22542 13.09017 0

10 15.22542 13.09017 0


Output does not respond at all to d. The d elasticity of q* is zero. This means that no matter the value of d, the firm produces the exact same amount of output.

2) Return d to 5 in cell B16 of the OptimalChoice sheet. Set P = 4 and run Solver.

Solver thinks it has found the correct answer, yet the result is disastrous. Why?

A disastrous result in the language of numerical optimization methods is one that the software reports as a successful solution, i.e., the correct answer, but it is not. This is worse than a miserable result—the software announces it cannot find the answer (e.g., “Set cells do not converge”).

In this case, Solver thinks the answer is q = 10 and profit = –15, but this is wrong. The right answer is to shutdown, q* = 0 because profits are higher at – 5 (minus fixed costs).

Solver has found a local maximum. Here is a picture of what’s going on:
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Take a look at the top right panel. The profit function starts at –5 then goes down to a local minimum near q=5, then goes up to a local max at q=10 (with profit = –15), then goes screaming down as q continues to rise.

It is clear that by starting near q = 10, Solver converges to the local max at q=10 and profit = –15. There really is a top of the profit hill (even though it is negative) at q=10. Notice that marginal profit (in the bottom right panel) does equal zero at q=10 which means that there is a flat spot on the profit function at q=10.

Unfortunately, this is a local max. The intercept of the profit function, at q=0, gives a profit of –5 and that is a larger number than –15. Thus, we know that q=0 is the correct answer.

Students sometimes answer this question by saying that it is disastrous that the firm made a mistake in producing q=10. But that is not the right way to think about this. The firm isn’t going to make a mistake. It’s Solver that is making the mistake (when it starts near q=10) by being drawn to the local max and not evaluating the rest of the function (especially at q=0).
3) Alter the spreadsheet and Solver dialog box to enable Solver to get the right answer.

Explain your procedure and provide evidence of Solver's success by taking a picture of the cells showing the correct result.
When I first wrote this question, I had two ways of getting Solver out of the disastrous, “local optimum that is worse than shutting down” trap.
The first way was to modify the spreadsheet by creating new cells next to the Solver generated q* and * cells with formulas that check to make sure that profit is higher than minus the fixed costs. For example, in cell C8 (next to Solver’s proposed solution), an IF statement can be used like this, =IF(max_profit<-d,0,q), to check to make sure that the firm shouldn’t shutdown. Cell C8 becomes the true q* cell. The next chapter uses this approach (see the DerivingSupply.xls workbook).
The second way added a constraint to the Solver dialog box like this:
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Even with these constraints, however, you have to change the initial value of q to nudge Solver into providing the correct answer, q* = 0. I now do not like this approach because it seems like you have to know the right answer to get Solver to work well. Sometimes students will suggest setting cell B8 to zero or nearly zero. This will give the correct result, in this particular case, but it is a poor general strategy. Fixing Solver by starting from a previously known optimal solution is not a very good general method. If you know the answer, then why are you using Solver? Plus, if you start from near zero with P=7, Solver will stay at zero. That’s not good at all.
The short run, profit maximization problem is nasty. It has a local max that may or may not be the right answer. Starting from different initial values (near zero and around the local max) is a good idea. This problem is difficult and it makes it clear that Solver is not a silver bullet that always works.
Here is a student answer that I especially liked, with my comments and corrections:
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