
Advanced Macroeconomics I
Homework Assignment #2

Krzysztof Makarski
Due: 25.10.2021 at 3:20 pm

Instructions: You may and in fact you are encouraged to cooperate on your homework, provided that you acknowledge
the help and you submit your assignment in your own words. Late homework will receive lower 30% lower grade per
each 24 hours (starting from 3:20am). Homework should be stapled (unstapled homework will receive 5% lower grade).

1. Consider an OLG economy with u(c) = log c and Yt = Kα
t (AtLt)

1−α. Growth rate of technological progress equals
At+1/At = γ and growth rate of population n = Nt+1/Nt. Use software whenever necessary (Matlab, Excel, etc.)

(a) Define equilibrium in this economy.

(b) Derive the law of motion for capital for capital per effective worker.

For the rest use: γ = 1.4, n = 1.4, β = 0.8, α = 0.32, δ = 0.8, A0 = 1.

(c) Let k̃0 = 0.05, find optimal path of capital (submit two figures, one with capital per effective worker and one
with log of capital per worker, both for 50 periods). Repeat it for k̃0 = 0.1.

(d) Suppose government taxes only young agents with lump sum taxes to finance government expenditure equal
to g̃t = 0.01 for all t. Suppose the initial debt is zero, B−1 = 0. Consider three different policies: (i) policy
A: budget is balanced in each period. (ii) policy B: debt is equal to b̃0 = 0.01, T̃ y1 = g̃1, and b̃t = 0, for
t = 2, 3, ...; (ii) policy C: b̃t = 0.01 for t = 0, 1, .... Find path of capital for all three policies (submit three
paths of capital on one graph). Find welfare effects of policies B and C against policy A for all agents (submit
one graph with two consumption equivalents). Discuss your results.

2. Consider an OLG economy with the following utility function U(cyt , l
y
t , c

o
t+1) = log cyt + φ log(1 − lyt ) + β log cot+1,

where lyt ∈ [0, 1] and the following technology Yt = Kα
t (AtLt)

1−α. Growth rate of technological progress equals
At+1/At = γ and growth rate of population n = Nt+1/Nt. Note: (1) Labor supply is endogenous now and market
clearing condition for the labor market becomes Lt = Ntlt; and (2) budget constraint can be rearranged to get

cyt + st = wtl
y
t ⇔ cyt + st + (1− lyt )wt = wt

(a) Define equilibrium in this economy.

(b) Derive the law of motion for capital per effective worker.

(c) Discuss local stability of the steady state
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