
ECON 747 - Assignment 1

Thomas Drechsel, University of Maryland

• Work in groups of 3-4 people

• Please hand in by Sunday 20 Feb 2022 via email to drechsel@umd.edu

• Solutions (including model output) should be presented in one single pdf file, with

the corresponding Matlab/Dynare codes in one single zip file per group

(except for Question 5 which is to be submitted individually)

Question 1

Consider the business cycle model discussed in Lectures 2 and 3.

(a) Derive the policy rules for consumption, capital, output and investment for the case

σ = δ = 1 using the ‘guess and verify’ approach.

(b) Look at the policy rules from part (a) and think of this model as a data-generating

process. What do these policy functions imply for business cycle fluctuations and comove-

ment (in light of what you know about the data), when:

i Only TFP shocks hit the economy

ii Only IST shocks hit the economy

iii Both shocks hit the economy

(no derivations or programs are required for this question)

Question 2

For the business cycle model and calibration solved on the computer in class, we obtained

the following policy rules using Dynare:
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(a) In Matlab (you don’t need Dynare), simulate a data sample of size T = 100 for output,

consumption, investment and the capital stock using the policy rules, assuming that

i Both TFP and IST shocks hit the economy

ii Only TFP shocks hit the economy

iii Only IST shocks hit the economy

Hint: you need to first simulate the εz and εv time series using the ‘randn’ command in

Matlab and then calculate the resulting time series for Z and V . You then initialize the

variables at their steady state level and use a loop over policy rules. Be careful about the

timing of the state variables!

(b) Present the simulated data using the ‘figure’ and ’plot’ functions in Matlab (you may

also find the ‘subplot’ function helpful). You should plot four time series for three different

economies.

(c) What is the correlation between consumption and output in the simulated data for

the case i, ii and iii? Given what you know about business cycle correlations in real-world

data, which type of shock makes more sense as a source of business cycles?

Question 3

Consider the following business cycle model with a stochastic endowment income Wt:

max E0

∞∑
t=0

βt
C1−σ
t

1− σ

subject to

Ct = Wt
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where

Wt = (1− φ)W̄ + φWt−1 + ηt

ηt ∼ N(0, σ2
η)

and 0 < β ≤ 1, σ ≥ 0, W̄ > 0, 0 < φ < 1. The economy is closed, so that the resource

constraint always holds.

(a) Which equations characterize the solution of this model? What can this model say

about business cycle (consumption) fluctuations?

(b) Suppose the household has access to a bond in which she can save/borrow. The

price of this bond in period t is PB,t: saving PB,tBt units in period t pays Bt unit of the

consumption good in period t+ 1. Ponzi schemes are ruled out.

i Introducing the bond gives you two extra variables, the price PB and the quantity

of bonds bought by the household, B. State the three extra conditions you need to

characterize the solution of the model (one of them is a transversality condition).

ii Look at these extra conditions: what type of fluctuations does this model imply for

the asset and its price when σ = 1?

iii How do these fluctuations affect fluctuations in consumption? Do financial variables

“matter” in this economy?

iv How is the interest rate related to the bond price? What can you say about interest

rate fluctuations in this economy?

(c) Collect all equations that characterize the solution of the model. Calculate the steady

state of the model.

(d) Choose some sensible parameter values and solve for the policy function of this model

in Dynare. Generate impulse response functions and check whether these confirm your

intuition for the answers above.
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Question 4

Let’s consider once more the business cycle model discussed in class, but we now include

endogenous labour supply. That is, we add an endogenous variable Nt and modify the

production function to be

Yt = ZtK
α
t N

1−α
t .

Let’s specify the objective function as

max E0

∞∑
t=0

βt {logCt + θlog(1−Nt)}

(a) Derive the system of equations that characterizes the solution of this model.

(b) Calculate the steady state analytically. Finding an analytical solution for the steady

state is a little tedious but possible here. (This facilitated by the log-log utility specifica-

tion and the Cobb-Douglas production technology.)

(c) Choose sensible parameters values and solve for the policy rules using Dynare.

(d) What do you note about the impulse response functions to TFP and IST shocks?

(e) Report the relative standard deviation of output, employment and wages. Explain why

the model does not generate realistic fluctuations in hours worked and wages (remember

that the wage in this economy is the marginal product of labor). What solutions has the

economic literature proposed to solve this shortcoming of RBC models?

Questions 5

Write a short and concise essay (1 page) that answers the following questions:

1. Why do economists use models?

2. Why are models useful in this course?

This exercise is to be submitted individually.
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