Homework 2 3023 Macro

1. Consider the Romer model we discussed in class (without capital) but with two mod-
ifications:
1. Suppose that population growth is zero. For each time period t, suppose N; = N.

2. Suppose that the creation of new ideas is proportional to the existing stock of
ideas, such that ~
AAgy1 = AZ0N.

This means we have the following equations:

Ly+L,=N
Y, = AzLy
AAyppr = AyzZL,
L,=/(N.

(a) What is the growth rate in the stock of ideas? That is, find g4, = %ﬁ“.

(b) What is per-capita output at time ¢.

(¢c) What is the growth rate of per-capita output?
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For the following questions, suppose we have a one-time increase in the population
from N to N'.

(d) Does this have an immediate affect on output per-capita? Justify your answer
with an explanation.

(e) How does this impact the growth rate of output per capita in the long-run?

2. We now will consider the same model except with capital. Our new equations are
given by

Ly+L,=N
Y, = AJK{ L,
AAi 1 = AZL,
L, =N
K1 =38+ (1 - 6)K;.

where parameters «,, ¢, s, and § are between 0 and 1 non-inclusive.

(a) Define a balanced growth path for this economy. Specifically, let ga .+, gx+, and
gy, be the growth rates for the above variables in time ¢. What does a balanced
growth path imply for these variables?

(b) Using your above definition, and the capital accumulation equation, argue that
it must be the case that g = gy. Conclude then, that this means the per capita
growth rates are equivalent as well, so g, = g,. Hint: Look at the notes from
class.
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(c) Find the growth rate of output per person g, in the balanced growth path as a
function of only parameters. Compare this to what you obtained in 1.b.

3. Consider the human capital production structure we learned from class, given by

Yy = KP[(1— sp)Hy]'
Kip1 =3k +(1-0)K,
Ht+1 = (Sth)a + (1 — 5)Ht

(a). What are the endogenous variables in the model? What are the parameters? In

class we interpreted each parameter. In your own words, write down what each
parameter represents.

(b) Define a steady state. Find the steady state level of human and physical capital.

(¢) Use these to find the steady state level of output.



