Econ 8602—Spring 2025—Take-Home Final

Please work alone. You are allowed to look over the exam in advance of when you
work on it. However, once you begin working on answering the questions, please
work only one day on it.

Your instructions are to complete Part 1 and then pick two out of the three question

i Part 2.

Part 1
Pick one paper we covered in class that has a policy counterfactual somewhere in

the paper. Please address the following points:

1. Explain the idea of the paper.

2. Describe the counterfactual. Explain how the quantitative results of the coun-

terfactual are identified.

3. Discuss one thing you like about the paper and one thing you dislike. (You can

substitute liking two things or disliking two things.)

4. Discuss one possible avenue of further research. This could include a strategy for
fixing a shortcoming. Or applying the idea of the paper to a different context.
Or really anything as long as the paper you are discussing is something you

would want to cite in the new direction for research.



Part 2: Do two out of the following three questions

Part 2-Question 1.  Perfect Price Discrimination. Consider the Logit Model of
Product Differentiation from homework 1. There are n firms indexed by j and an
“outside good” labeled by 0. Each firm j > 1 has constant marginal cost equal to c;.
There is a unit measure consumers. Let ¢ index an individual consumer and suppose

the utility of consumer ¢ from purchasing good j and paying price p; ; has utility

Uyj = & —apijte forj=12.n

= ¢;p for good 0.

A consumer is therefore summarized by his or her vector of draws €; = (£;0, €1, ---€in)
since consumers are otherwise the same. Assume the ¢, ; are drawn type 1 extreme
value which delivers the logit choice probabilities.

We allow for perfect price discrimination. Each firm observes the entire vector of
draws g; for each consumer ¢ and can set prices contingent on €; (i.e. can set a price
pij specific to individual i.). The n firms compete in a Bertrand fashion for each
individual consumer.

(a) Take as given the n firms in the industry and calculate the equilibrium of price
competition when perfect price discrimination is feasible. Derive formulas for the
market shares of each firm.

(b) A potential entrant is considering entry into this industry. If it comes in, it
will be firm j = n + 1, and consumers will all get a new logit draw ¢; 41 for this
firm. The firm has given values of £, ; and ¢,4;. If the firm enters, it pays a fixed
cost ¢,,,. Derive a condition determining whether the firm enters. Discuss the
connection between the private incentive for entry and the social incentive. That is,

how does the total of producers and consumers surplus change if the firm enters?



Part 2-Question 2

Consider a model of the shipbuilding industry. At the beginning of period ¢ there
is a global stock of ¢ vessels. There are two shipbuilders indexed by j € {1,2}. In
period ¢, each shipbuilder j decides whether to produce one unit of a ship, denoted
xj; = 1, or no ship, z;; = 0. After these production decisions, the end-of-period total
stock of identical vessels is

Gt = q; + T4 + T

There is a rental market for ships and the per-period rent in period ¢ depends upon
the end-of-period stock ¢;, according to the rental demand function r, = D(§;), which
is strictly downward sloping.

The sale price of a ship at the end of period ¢ equals

pi(G) =r +E [57“t+1 + Bria + Brrgs + |th]

This equals the present value of rents, conditioned on global vessel quantity ¢;. Note
that the market sees the realized values of x1; and x5 and these get factored into the
sale price of a ship in period . The revenue of shipbuilding firm j in period ¢, given
¢r and x4, is
TeVjt = pt(ét)xjt
The period t profit of firm 1 depends upon whether it produces a ship in the period
of not. The profit is

0 _ 0 e _
T = €y, itz =0,
T, = Elrevy] —rj +el, if mj =1
gt 1) J jts gt — 4

where the ), and ¢}, are i.i.d. drawn from the standard type-one extreme value
distribution. Note that the marginal cost x; potentially differs by j.

When each firm chooses whether or not to produce, firm j sees its own draws of

1

the profit shocks 62t and ¢j;, but not the draws of it’s rival j'. Hence, the output
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of the rival is a random variable. The expectation E [rev;;] above is taken over the
rival’s production decision xj; which, in turn, affects the market rent for the period,
which, in turn, affect the sale price of a ship.

The discount factor for the two firms is given by [, the same one in the pricing
equation.

Ships depreciate at rate § € (0, 1) from period to period. That is

C]f+1 = (1 - 5)@-

(1) Define a Markov-perfect equilibrium of the above model.

(2) If you had time to derive analytical results, or time to program numerical
examples of this model on the computer, discuss some properties of the equilibrium
would would expect to find. What would happen if x; is decreased while k4 is held
fixed?

(3) Hold fixed the initial state g7 at time zero and suppose a production subsidy
for firm one is introduced at time ¢ = 0, so that /<a/1 = k1 — 01, Where 07 is the subsidy.
Contrast two cases. In the first, the subsidy to firm one applies only to production
at time 0. In the second, the subsidy is permanent. Contrast the impact on the
price of a ship of the two policies.

(4) In Barwick, Kalouptsidi, Zahur (ReStud forthcoming), the model specifies a
static demand curve for ships to evaluate industrial policies. Suppose you were to
use the lens of this paper to view data generated by the above model. Comment
on whether you think the paper’s approach would work well here or do you see any

limitations?



Part 2-Question 3

Consider the following dynamic model of an industry. Periods are indexed by
t €40,1,2,..,T}. There are N players, indexed by ¢ € {1,2,..,N}. In each period
t, firm i can either produce in the industry (indicated by z; = 1), or not produce in
the industry (z; = 0).

Firm profit within a period has a deterministic component and a random compo-
nent. The deterministic component of profit at time ¢ depends upon a firm’s own
accumulated production as well as the rest of the industry’s production prior to time
t. Formally, for firm i define own and rest-of-industry accumulated prior production

as

t—1
own
Zit - E Tt
t'=0
t—1

Zg'test — § :E Ty

=0 i'£i
The deterministic component of firm-level profit at time ¢ equals f(z5*™) + g(25f%),

where f is a strictly increasing function satisfying

f0) =0,
Zlgglo f(z") = ¢, where ¢ >0
f/(zown> > 0,

and ¢ is a strictly decreasing function satisfying

g(0) = -, where vy >0
lim g(2"") = 0,

g/ (Zrest) < 0

The random component of profit depends on whether or not the firm produces.

Let €Y be the random profit for firm ¢ at time ¢ to not produce and let £}, be the
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random profit from producing. Assume this is drawn i.i.d. across firms and over
time from the standardized type 1 extreme value distribution.

The entry decisions of the N players are made simultaneously in each period ¢.
Firm ¢, when making its entry decision in period ¢, observes z; and and its own profit
shocks €}, and &}, but not ¢j, and €}, , for 7' # 4. That is, a firm’s own profit shock
is private information.

Firms discount future payoffs with discount factor 5 < 1.

(a) Suppose T = oo (i.e. that the horizon is infinite). Define a Markov-perfect
equilibrium in this model. Calculate the limiting probability a firm chooses to pro-
duce as t — o0.

(b) Suppose that at t =0, 2 = 0 and z/¢* =0 all i. Suppose ¢ = . Continue
to assume T' = oo. Compare the limiting probability a firm chooses to produce as
t — oo, with the probability a firm choose to product at ¢ = 0. In your analysis,
compare the case of § =0 with 5 > 0.

(c) Discuss the issue of uniqueness of an Markov perfect equilibrium. Suppose
things were flipped, so that f is a strictly decreasing function while ¢ is a strictly
increasing function. Discuss how this might impact the question of whether equilib-
rium is unique. In your analysis, begin with the assumption of 5 = 0 and state and
prove a formal result. Then explain how things potentially differ when 5 > 0, but
for this case you do not have to prove a formal result.

(d) Suppose this model is simulated on a computer, on multiple sample paths,
and you observe the entry and exit decisions of each firm on each sample path.
Discuss strategies for estimating the functions f(2°“™) and g(2"*"). Discuss what the
potential different patterns in the data that would enable you to separately identify
¢ and .

(e) Consider a policy to set a subsidy o for production in each period. Discuss

how you would use the estimated model to evaluate the welfare effects of this policy.



