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Problem 1. Romer’s model with modified production function in R&D.1

Consider Romer (1990) version of the model with a variety od producer products, with

the production function for firm i given by

Yi = Lβ
Y,i

A∑
j=1

X1−β
ij

where 0 < β < 1, Yi is output, LY,i is labor input, and Xij is the employment of the jth

type of specialized intermediate (nondurable) output.

1. Derive the final good’s sector demand for labor and intermediate goods as a function

of the prices w and Pj .

2. We assume that the inventor of good j retains a perpetual monopoly right over the

production and sale of the good, Xj . As in class, one unit of final good combined

with a design can be transformed into one unit of intermediate good. Solve the profit

maximization problem for an intermediate goods firm that owns a patent and show

that all intermediate goods sell for the same price. What is the instantaneous profit

π earned by an I-firm as a function of labor used in the final-good sector?

3. Assume that the production function in R&D sector for discovering new ideas is more

general than we had in class: the quantity of labor necessary to invent a new product

is

η̂ =
η

Lλ−1
R Aε

capturing the externality effects of the stock of ideas A, and the total labor searching

for new ideas LR. Assume that ε < 1 and 0 < λ < 1. Assume further that the

population L grows at rate n = L̇
L .

(a) Explain the meaning of Ȧ = LR

η̂ and interpret the meaning of η̂. Using the

above general production function specify the rate of technological change Ȧ
A as

a function of the labor used in R&D sector and of the level of technology. Derive

the expression for the rate of technological change along the balanced growth

path (BGP). Is this model a true endogenous growth model? Why or why not?

[Hint: Use the fact that along BGP ( L̇R

LR
)∗ = n.]

1This problem is taken from Macro II final exam, 2006.
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(b) Write down the formula for the present discounted value of a blueprint for an I-

good V (t). Show that it implies the arbitrage condition r = π(t)
V (t) + V̇ (t)

V (t) . Explain

the meaning of the arbitrage condition. Prove that the profit grows at rate π̇(t)
π(t) =

n. Using this and the arbitrage condition along a BGP derive the expression for

the present value V ∗(t) along the BGP.

(c) Explain the meaning of free entry in R&D sector. Write down the expression

which captures free entry into R&D sector for this economy.

(d) Assume that the household divides his unit of time endowment between the work-

ing time into R&D, lR, and the working time in the final goods sector, lY . So

lR + lY = 1 and the aggregate labor in the R&D and the final good sector are

LR = lRL and LY = lY L, respectively. Write down the household problem for

this economy. What are the state and control variables for this problem?

(e) Explain in words the nature of all market failures (inefficiencies) that emerge

from the decentralized model.

(f) Write down the social planner problem for this economy under the condition

that social planner assumes that I-good enters the production for the final goods

symmetrically. What are the state and control variables for this problem?
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