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Seminar exercise 8, ECON 4910
1. Consider the problem of designing pollution regulation when the purification cost    functions are unknown to the regulator. Assume that there are only two types of cost functions, high-cost type and low-cost type. The types are known to the regulator. The cost function the firm actually has cannot be observed by the regulator. Assume the marginal cost functions are of the type
-c’j = aj – bjej ,  aj, bj > 0, c’j < 0 , j = H, L

where c’ is marginal purification cost and e is the emission of pollutants. 
Make sufficient assumptions about the relation between parameter values for the types high-cost and low-cost to be unique. Find E{c(e)} and E{c’(e)} when the probability for the high-cost type is the same as the probability for the low-cost type and equal to 0.5. Discuss the relationship between losses and the shapes of the curves involved. Illustrate using a figure. (Hint: see Kolstad Chapter 10, and Lecture slides 10).
2. The regulator will use an emission tax to regulate pollution. The regulator knows      the marginal damage function

D = do + de ,  do, d  > 0
Find the optimal emission and the tax. Demonstrate the social loss ex post with the policy. Illustrate using a figure. (Hint: see lecture slides 10).
3. Consider the case that the regulator asks the firm about its cost function. Investigate whether it will pay the firm to lie about its cost type when it is high-cost and when it is low-cost under two assumptions:
i) The actual emitted amount is not observed by the regulator, but the firm’s report about emission and tax payment is accepted

ii) The regulator calculates the optimal emission and tax rate corresponding to each cost type and enforces these values.

Illustrate using a figure. (Hint: see Kolstad Chapter 10, and lecture slides 10)

4. In the case of 3i) demonstrate that giving the high-cost type a financial    incentive  in the form of a lump sum transfer as an incentive to reveal the true cost type, will lead to the low-cost type reporting that it is  a high-cost type.

Try to work out the possibility of using transfers in the case 3ii). Illustrate using a figure. (Hint: Kolstad Chapter 10, Lecture slides 10).
