The figure below shows the perfectly competitive market for printer paper. Unfortunately, the printer paper production process generates a lot of water pollution, a negative externality. 
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(a)   Shade the area that represents the deadweight loss this externality causes (or reproduce the graph on your own and shade the appropriate region). Briefly explain how this deadweight loss illustrates a loss in total social surplus. 
(b)  The government decides to try and rectify the market failure using taxes. How can apply- ing a tax in this situation remove deadweight loss, while in other cases taxes created deadweight loss? 
(c)   What is the right amount of a per-unit tax to apply here? Explain your logic
(d) Right before the government applies the tax, a recession drives a decrease in the demand for printer paper. The new demand curve intersects the old marginal cost curve at Q = 20. Does this fully eliminate the deadweight loss in lieu of the tax? Why or why not? 

In the town of Riskville, there are 3 kinds of people: Type A, Type B, and Type C. They all have different probabilities of having an accident next year that will cost $10,000 in medical bills. Type A people have a 10% probability. Type B people have a 40% probability. Type C people have an 80% probability. There are 100 Type A people, 30 Type B people, and 10 Type C people. A new insurance firm shows up in town, CoverCo, that knows the share of the population that are Type A, B, and C citizens, but can’t tell who is who for any given individual. Everyone knows their own expected accident probabilities. 

1. (a)  ) What are the expected medical costs of a Type A person? Type B? Type C? 
2. (b)   Show that, if CoverCo charges a premium designed such that they exactly cover their expected costs if everyone buys insurance, they’ll charge $2,143 a year (rounded. to the nearest dollar). Hint: don’t forget how many of each type there are! 
3. Assume all the residents of Riskville are risk neutral (e.g., they will buy actuarially fair insurance if offered, but won’t pay a risk premium). If CoverCo charges $2,143 a year for insurance, how much money will CoverCo lose next year? You can round to the nearest thousand dollars if you’re worried about precision. 
4. (d)   What kind of market failure is causing this problem? Assume the firm adjusts its prices each year, always aiming to break even. What will the eventual market price of insurance be? 

As the patent holder for Gastroid, a revolutionary over-the-counter drug designed to treat indigestion, you hold a monopoly in your relevant drug market. You know that there are two kinds of people: those with chronic indigestion, with an inverse demand curve of PH = 500 − 2Q, and those with occasional stomach troubles, with an inverse demand curve of PL = 100 − Q, where Q is in doses. Your marginal cost of production is constant at M C = 20, and you have no fixed costs. 

1. (a)  You decide to try out third degree price discrimination. Draw the inverse demand curves, marginal revenue curves, and marginal cost curves for the two market segments (one graph per market). Label all intercepts on the price and quantity axis for each. 
2. (b)  What price will you charge in the chronic indigestion market? What about the occasional stomach trouble market? What are your expected total profits if the price discrimination works? 
3. (c)   What market traits are required to make price discrimination work? Are there any aspects of this market that might make it difficult to keep third degree price discrimination working? 
4. (d)   A new head of the Department of Justice outlaws price discrimination by medical condi- tion. On a new graph, sketch an approximate market demand curve and market marginal revenue curve if you were to sell to both customer types in the joint market (exact values aren’t important here, I just want the general shape of the curves). 
Two identical firms, Tempastat and Readurtemp, are the only producers of forehead ther- mometers in the market, and behave like Cournot duopolists. The inverse demand for the entire market is P = 400 − 2(qT + qR ), where qT is Tempstat’s production and qR is Readurtemp’s produc- tion. The marginal cost for both firms is constant at $80. Neither firm has any fixed costs. Assume they compete against each other in a one-shot game. 
1. (a)  (If the firms decide to maximize industry profit and split it equally, how many units will they sell in total? What is the market price? 
2. (b)   Tempastat has a marginal revenue curve equal to MRT = 400 − 4qT − 2qR. Briefly explain the reasoning for why the production of Readurtemp plays a role in the marginal revenue curve of Tempastat. 
3. (c)   Starting with the profit maximizing condition that MR = MC, show that Tempastat’s best response function is 80 − qR /2. If Readurtemp acts like half a monopolist, what quantity  should Tempastat produce to maximize their profits? What will market price be? 
4. (d)   Given your answer above, explain why acting like half a monopolist is not a dominant strategy for Tempastat. 
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