No Excel Answer Workbook

Game Theory Answers
1) In the Monopoly sheet, change the c1 parameter to 10, so that MC=AC at 10 cents per kwh. You can find the profit maximizing level of output with Excel's Solver or the Choose Q slider control. Of course, you could also use analytical methods. Use Word's Equation Editor to set up and solve the monopolist's optimization problem (using the parameters on the Monopoly sheet). If you are at all unsure, check your work via Solver or the Choose Q slider control.
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2) In the Residual Demand sheet, change the c1 parameter to 10, so that MC=AC at 10 cents per kwh. Fill in the Best Response Function table (you may have to scroll down a bit to see it). Take a picture of your table and paste it in your Word document.

Remember that it may be better to simply not enter the market (q*=0) if Firm 2 produces a great deal of output.

The Comparative Statics Wizard can be used to complete the table:
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I constrained Q to be non-negative. If you do not do this, you will get negative output (mathematically, it is true that there is a maximum where MR = MC but it’s not in the first quadrant) and negative output makes no economic sense. Firm 1 will simply shut down when Firm 2 produces 10,000 or more units of output.

3) In the Duopoly sheet, change Firm 1's c1 parameter to 10, so that MC=AC at 10 cents per kwh. Click the Choose q1* button. Why isn't this a Nash equilibrium?

Here are the results:
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Clearly, Firm 1 is perfectly happy—it is maximizing profits given that Firm 2 produces nothing.

Firm 2, however, is not pleased. If Firm 1 makes 5000 units of output, then Firm 2’s q* is not zero. Clicking the Choose q2* button shows that Firm 2 would produce 5000 units in order to maximize profits if Firm 1 produces 5000 units. Thus, Firm 2 would regret its decision to produce nothing and the situation presented cannot be a Nash equilibrium.

4) Click the Nash Equilibrium button. Copy and paste the reaction function graph into your Word document.
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5) At the Nash equilibrium, the sum of the profits of the two firms is 47,222 cents. How can these two firms make higher total profits?
Although you can get creative here (e.g., Firm 2 paying Firm 1 not to produce), the obvious answer is to simply merge the two firms, then have the resulting monopolist maximize profits. Notice that Firm 1’s plant would NOT be used (it would be shut down) and all output, q*=7500, would be produced by the lower cost Firm 2 plant, generating a maximum profit of 56,250 cents.
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