
Baxter Robinson EC 2220: Intermediate Macroeconomics I

Question 1:

Consider the following Malthusian model, where current output Y is produced using land L
and current labour N according to:

Y = zL↵N1�↵

The growth rate of population is given by:
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Part A: [5 points] Derive an expression for N 0 in terms of z, L,N, and ↵.

Part B: [5 points] Using the following parameter values, calculate the steady state level
of N .

z = 4
↵ = 1

2
L = 10

Part C: [5 points] Draw a graph with current population N on the x-axis and future
population N 0 on the Y axis. Label the steady state level of population.

Part D: [3 points] Suppose now that we consider a micro-founded version of the Malthusian
model. Here a representative consumer chooses how much time to devote to work (u) and
how much time to devote to leisure `, so that h = u+ `. The consumer makes these choices
in order to maximize:

U(c, `) = log(c) + log(`)

subject to: c = w(h� `).
Output is now produced according to:

Y = zL↵(uN)1�↵

where u is the amount of time spent working and N is the number of workers in the pop-
ulation. Calculate the optimal choice of consumption and leisure as a function of w and h

Part E: [5 Marks] Assume the wage rate w is fixed. Is there a steady-state level of
population in this micro-founded version of the Malthusian Model? If it exists calculate it
as a function of the model parameters (z,↵, L, and w), if it does not exist explain why it
does not exist.

Part F: [2 Marks] What is the long run growth rate of aggregate output in this micro-
founded version of the Malthusian Model? Why? (1-2 sentences)
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Question 2:

Suppose that due to government regulations, the consumer cannot vary their hours of work
as they choose. Instead, they must choose between working q hours and not working at all,
where q > 0. If the consumer works, they pay a proportional income tax (⌧). If the consumer
does not work, they pay no tax, but receive an unemployment benefit b. The consumer’s
preferences are given by:

U(c, `) = A log(c) + B log(`)

The firm facing a production function given by:

Y =

⇢
0 if N < q
zN if N � q

So that the firm can only operate if they have at least q units of labour.
The government must set the proportion income tax rate ⌧ in order to pay for government
expenditure G and the unemployment benefit b if the household does not work.
Parameters are:

A = 1 B = 2
h = 10 z = 20
G = 40 q = 6
b = 5

Part A: [5 points] Draw a graph with the consumer’s budget constraint on it.

Part B: [10 points] Solve for the competitive equilibrium in this economy.

Part C: [5 points] Suppose that q changes to q = 7, solve for the competitive equilibrium in
this economy. Will the household be better or worse o↵ in the new competitive equilibrium
compared to Part B? Intuitively, why? (2-3 sentences)

Part D: [5 points] Suppose that z changes to z = 25, solve for the competitive equilibrium
in this economy. Will the household be better or worse o↵ in the new competitive equilibrium
compared to Part B? Intuitively, why? (2-3 sentences)
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Question 3:

Consider a consumer with the following preferences over current and future consumption:

U(c, c0) = ln(c) + � ln(c0)

They have income of y = 200 and y0 = 400 and taxes of t = 100 and t0 = 50. The consumer
can choose to borrow using a credit card which has an interest rate of 15% (r = 0.25) or they
can choose to take out a bank loan. It costs 10 to apply for a bank loan, but the interest
rate is only 8% (r = 0.08). If the consumer saves they earn an interest rate of 4%. Assume
� = 0.95.

Part A: [4 points] Draw a graph with current consumption on the horizontal axis and
future consumption on the vertical axis. Draw the consumer’s budget constraint if they use
a credit card to borrow. Be sure to label the endowment point.

Part B: [4 points] Draw a graph with current consumption on the horizontal axis and
future consumption on the vertical axis. Draw the consumer’s budget constraint if they use
the bank loan to borrow. Be sure to label the endowment point.

Part C: [7 points] Calculate the consumption bundle the consumer will chose if they use
the credit card and the consumption bundle they will chose if they use the bank loan. Which
will they choose?

Part D: [5 marks] Does the method of borrowing depend on the government’s tax timing?
If so, find a tax timing that switches the method of borrowing, assuming the government
can borrow at an interest rate of 4%. If not, prove that the choice of borrowing does not
depend on tax timing.

Part E: [5 marks] Does Ricardian Equivalence hold in this economy? Why or why not?
(3-4 sentences)
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Question 4:

Consider a dynamic model with a single consumer with preferences given by:

U(c, c0) = ln(c) + � ln(c0)

Where � = 0.93. The consumer receives income of y = 24 and y0 = 28. The government
raises all revenue using a lump-sum tax on the consumers.

Part A: [5 marks] Solve for the consumer’s choice of consumption in each period as a
function of �, r and lifetime income we.

Part B: [5 marks] Solve for the competitive equilibrium in this economy if the government
expenditure is G = 6 and G0 = 8. Assume the government follows a pay-as-you-go tax
system so that B = 0.

Part C: [5 marks] Solve for the competitive equilibrium in this economy if the government
expenditure is G = 8 and G0 = 6. Assume the government follows a pay-as-you-go tax
system so that B = 0.

Part D: [5 marks] Does Ricardian Equivalence hold in this economy? Why or why not?
(3-4 sentences)

Part E: [5 marks] How does the equilibrium interest rate depend on the relative amount
of income in each period y and y0? (2-3 sentences)
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