Marcin Bielecki, Advanced Macroeconomics IE, Spring 2026
Homework 7, deadline: June 2, 4:45 PM

Problem 1

Consider the special case of the RBC model. Households maximize expected utility subject to the
standard budget constraint:
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Firms maximize profits subject to the Cobb-Douglas production function:
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where § = 1 (capital deprecates fully). The technology variable z evolves according to the process:
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Derive the first order conditions of the households and their optimality conditions.
Derive the first order conditions of the firm and expressions for prices in equilibrium.
Find the steady state of the system, assuming that Ah* = 1. Find the corresponding value of .

Assuming that household behavior can be expressed as ¢; = (1 — s) y; where s is a constant, find
the value of s as a function of model parameters. Find the expression for k;;1 as a function of
variables at time ¢.

(e) Show that hy = h*.

Problem 2

Consider the search model of unemployment presented in the lecture. Using comparative statics analysis,
explain how each of the following events affect changes in real wages, labor market tightness (vacancies
to unemployment ratio) and unemployment rate.

(a) An increase in the separation rate
(

b) An increase in the marginal product of an employee

)
(¢) An increase in the real interest rate
)

(d) An improvement in the matching efficiency

Problem 3

In class we considered a model where permanent changes to marginal product of an employee reduced
the unemployment rate. This would imply that with trend productivity growth unemployment would
disappear over time. Let’s modify our model so that it is consistent with stationary unemployment in
face of trend productivity growth. Suppose that the flow cost of a vacancy k and the imputed value of
free time b are functions of the trend wage rate w (instead being exogenous). In particular, assume that
Kkt = kow; and by = bowy.

(a) Determine the formula for job creation and wage setting along the balanced growth path (steady
state).

(b) How do labor market tightness and wages along the balanced growth path react to productivity
changes?

(¢) Does a continuous growth of productivity lead to a decrease in the long run unemployment rate?



Problem 4

Suppose that consumers have the “love of variety” utility function and would like to consume a bit out of
every existing goods variety. It is a bit easier to solve the analogous problem of a (perfectly competitive)
firm that buys separate goods and repackages them as a final consumption good, purchased by the
consumers. This problem can be stated as:
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where y is the aggregate real expenditure, P is the aggregate price index and ¢ > 1 is the elasticity of
substitution between varieties.

(a) Set up a Lagrangian and derive the first order conditions with respect to y and y;. Obtain the
demand function for a representative i-th good. Hint: figure out how to use the “production
function” to simplify the FOC for y;.

(b) Use the condition that the final goods producers’ profits are 0 to derive the formula for the aggregate
price index P as a function of all P;.

(¢) The profit of the producer of good i is given by D; = (P; — MC;) y;. Use the demand function for
good i and find the optimal price P;. Verify that for e = oo (perfect competition) the optimal price
is equal to the marginal cost of production.



