Homework # 8 - [Due on November 11th, 2020]
1. A tax is to be levied on a commodity bought and sold in a competitive market. Two
possible forms of tax may be used: In one case, a per unit tax is levied, where an
amount t is paid per unit bought or sold. In the other case, an ad valorem tax is
levied, where the government collects a tax equal to times the amount the seller
receives from the buyer. Assume that a partial equilibrium approach is valid.
(a) Show that, with a per unit tax, the ultimate cost of the good to consumers and the
amounts purchased are independent of whether the consumers or the producers
pay the tax. As a guidance, let us use the following steps:
1. Consumers: Let pc be the competitive equilibrium price when the consumer
pays the tax. Note that when the consumer pays the tax, he pays pc + t
whereas the producer receives pc . State the equality of the (generic) demand
and supply functions in the equilibrium of this competitive market when the
consumer pays the tax.
2. Producers: Let pp be the competitive equilibrium price when the producer
pays the tax. Note that when the producer pays the tax, he receives pp t
whereas the consumer pays pp . State the equality of the (generic) demand
and supply functions in the equilibrium of this competitive market when the
producer pays the tax.
(b) Show that if an equilibrium price p solves your equality in part (a), then p + t
solves the equality in (b). Show that, as a consequence, equilibrium amounts are
independent of whether consumers or producers pay the tax.
(c) Show that the result in part (b) is not generally true with an ad valorem tax. In
this case, which collection method leads to a higher cost to consumers? [Hint:
Use the same steps as above, …rst for the consumer and then for the producer, but
taking into account that now the tax increases the price to (1 + )p. Then, construct the excess demand function for the case of the consumer and the producer.
]
(d) Are there any special cases in which the collection method is irrelevant with an
ad valorem tax? [Hint: Think about cases in which the tax introduces the same
wedge on consumers and producers (inelasticity). Then prove your statement by
using the above argument on excess demand functions.]
2. In our discussion of perfectly competitive markets, we considered that all …rms produced a homogeneous good. However, our analysis can be easily extended to settings
1

in which goods are heterogeneous. In particular, consider that every …rm i 2 N faces
a inverse demand function
q 1
pi (qi ; q i ) = PNi
j=1 qj

where qi denotes …rm i’s output, q i the output decisions of all other …rms, i.e., q i =
(q1 ; :::; qi 1 ; qi+1 ; :::; qN ), is a positive constant, and parameter
2 (0; 1] captures
the degree of substitutability. In addition, assume that every …rm faces the same
cost function c(qi ) = F + cqi , where F > 0 denotes …xed costs and c > 0 represents
marginal costs. Find the individual production level of every …rm i, qi , as a function
of . Interpret.

3. Consider a polluting …rm with pro…t function (q) = 10q q 2 where q denotes units of
the externality-generating activity (for instance, q can represent units of output if each
unit generates one unit of pollution). Pollution damage to consumers is given by the
convex damage function d(q) = 3q 2 . Let us analyze a context in which the regulator
does not observe the …rm’s pro…t function, but observes the damage which additional
pollution causes on consumers. In particular, the regulator estimates that marginal
pro…ts are
@ (q; a)
= 10 2aq,
@q
where the random parameter a takes two equally likely values, a = 1 or a = 21 . (Note
that in our above description we assume that the …rm privately observes that the
realization of parameter a is a = 1, thus yielding a marginal pro…t function of 10 2q:)
We will …rst determine which is the best quota and emission fee that the regulator
can design given that he operates under incomplete information. Afterwards, we will
evaluate the welfare that arises under each of these policy instruments, to determine
which is better from a social point of view.
(a) Unregulated equilibrium. Find the equilibrium amount of pollution, q E , if the …rm
is unregulated and no bargaining occurs between the a¤ected consumers and the
…rm.
(b) Setting a quota. In this incomplete information setting, determine which is the
best quota xq that a social planner can select in order to maximize the expected
value of aggregate surplus.
(c) Setting an emission fee. Find the best tax t that this social planner can set under
the context of incomplete information described above.
(d) Policy comparison. Compare the emission fee and the quota in terms of their associated deadweight loss. Under which conditions an uninformed regulator prefers
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to choose the emission fee?
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