
Econ 3070: Final Exam

There are two questions on the exam, each with four parts. Each part is worth 12

points, and you get 4 points just for writing your name down. You have 2 hours to

complete the exam. Be thorough and show all your work. Feel free to consult your

own notes or lecture/recitation material during the exam. Good luck!

1 Malthus + Jones

We’ve looked at various Kremer-style Malthusian models where a key dynamic is that

the rate of technological improvement is proportional to the population. Now let’s

enrich this world by adding in the insights from Jones, namely that as technology

progresses, genuinely new ideas become harder to find

Ȧ = γAϕLη

In addition, we will make the usual assumption that the demographic function is

initially increasing (Malthusian) and then levels off to n̄ at some point

gL = min {n̄, θ(y − ȳ)}

The production function uses land K, population L, and technology A

Y = Kα(AL)1−α

(a) Show that the Jones model is a generalization of the Kremer model we looked at

in class, where we had something like Ȧ = βL. What values for the Jones parameters

(γ, ϕ, η) reproduce the Kremer model?

(b) Supposing population is growing at constant rate gL, what is the long-run growth

rate of technology gA? What kinds of factors might affect the parameters of the Jones

model, and how would they map into the outcome seen here?

(c) In the case where population is growing at constant rate gL, find an expression

for the income growth rate gy. Under what parametric conditions is long-run growth

in y possible in this model? What will the value of gL be in that case?

(d) Try to characterize all the possible outcomes of this model. Is long-run growth

always inevitable? What happens when that can’t be achieved?
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2 Blocking Patents

Consider a Schumpeterian model featuring a form of patent protection. In this case,

patents grant monopoly rights for production and protect firms from creative destruc-

tion with probability b. Thus from the perspective of entrants, when they successfully

innovate, they are only permitted to actually produce with probability 1− b.

As usual, production is undertaken with a unit continuum of intermediate goods that

are produced with labor as in yi = qiℓi and they are aggregated into the final good

according to

y = exp

(∫ 1

0

log(yi)di

)
There is a unit mass of labor split into production among the various product lines

and research so that

1 = P +R =

∫ 1

0

ℓidi+R

Researchers have a probability of successful innovation γ. Consumers have log utility

with discount rate ρ and face an interest rate r.

(a) Solve the decentralized equilibrium and report values for the steady state research

share R∗ and aggregate growth g∗. You can omit the consumer side derivation and

take the Euler equation (gc = r − ρ) as given.

(b) Formulate the Hamiltonican of the social planner and solve for the optimal steady

state values of R̂ and ĝ. Recall that the social planner’s problem does not involve

patents.

(c) Is it possible to induce the social planner’s outcome using appropriate choice of

b? Regardless, find the value of b that induces the social planner’s value for R and

give conditions for which it exists.

(d) When b = 0, what level of research subsidy s would we set to induce the social

planner’s outcome (allowing negative values)? What are the relative merits of using

subsidies versus patents of this type?
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