MACROECONOMIC POLICIES
Problem Set 23, 24, 25: Policy and growth
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1. Consider an economy with a large number of equal firms. Each firm i at time t producing a homogeneous consumption good according to:
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In this economy the saving rate is 20%, the population is constant and the capital depreciation rate is 3%.

a. Find out the steady state level of per capita income in this economy. Consider A = 0.3. 

b. Assume now that 
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, where G are public inputs. 

i. Explain this specification. To which type of public inputs it applies?

ii. Compute the aggregate production function of this economy. 

iii. Explain why there is a market failure in this model. 

c. Consider that the provision of the public input is financed with a production tax, but ø percent of the tax revenues are wasted in unproductive uses. Write down the government budget constraint.

d. Find out the expressions for per capita income and per capita consumption in terms of the fundamental parameters. 

iv. How does ø affect the steady-state of private per capita consumption? Explain.

v. Compute the benevolent planner solution. Explain the trade-off involved.

vi. Now suppose that you were a kleptocrat, which aim was to maximize your theft on government expenditures. Which solution would you choose? 

vii. Compare the results of questions v) and vi) in a graph.

2.  Consider an economy where consumers do not face borrowing constraints and where the production function is given by Y=0,1K. In this economy, the government imposes a tax on capital, τK, which proceedings are used for government consumption. Assume also that δ=2.5%. The population in this economy is constant. For the moment consider that the saving rate is exogenous and equal to 25%.

a. Describe the main income identities of this economy and place then in a flow income chart.

b. Find out the growth rate of per capita income in this economy when: τK =0% and τK =25%. Explain. 

c. Consider now that households are able to optimize their intertemporal consumption in accordance to 
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, where ρ = 7.5%. Find out the growth rate of per capita income when τK =0% and τK =25%. Explain. 

d. Solve for the endogenous saving rate.

3. Consider an economy composed by a large number of identical firms, with production functions of the form: 
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, where H=hN , N is the number of workers and h measures the quality of labour. We also know that the saving rate is 12,5%, population is constant and the depreciation of both physical and human capital is 4%. In this economy, the government has the ability to coerce citizens to pay taxes out of their factor incomes. Let τK be the tax rate on the physical capital and τH the tax rate on human capital.

a. Solve the individual firm problem and find out the implied factor income shares. 

b. Describe, with the help of a graph, the effects of taxation on the relative use of the two types of capital. Compare the cases where τK= τH=0 , τK= τH>0 and τK> 0, τH=0.

c. Consider the following optimal consumption rule (γ = r – 0,05) . Find out the growth rate of per capita income in this economy, depending on the tax rates. Explain. 
Now assume that 
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, where G are public inputs.

a. Compute the aggregate production function of this economy. Explain the market failure.  

b. Obtain an expression for A in terms of the two tax rates.

c. Compute the benevolent planner solution. Graph the equilibrium and explain.

d. Now assume that the government could not tax Human Capital. Find out the optimal tax on physical capital and the corresponding provision of public inputs. Compare with the first best outcome and explain. 

Now, return to the case without public inputs, but assume instead that there was a positive externality associated to the use of Physical capital, according to: 
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a. Compute the aggregate production function of this economy. Explain the market failure.  

b. Suppose that the government want to solve the market failure imposing a tax on human capital, only. What would be the optimal intervention? And the corresponding growth rate of the economy? 

c. Now suppose that the government wanted a balanced budget, so it would use the tax proceeds to finance a subsidy on human capital. What would be the optimal intervention?

d. Compare the two cases in light of the Timbergern framework.
4. Consider an economy with a large number of equal firms. Each firm i produces a homogeneous consumption good according to 
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. Although each firm considers A as an exogenous parameter, in the aggregate the following condition holds : 
[image: image10.wmf]2

1

÷

ø

ö

ç

è

æ

=

Y

G

A

.
a. Compute the aggregate production function in this economy and explain why there is a market failure. What would happen if there was no government? 
b. Assume that the provision of public inputs is financed with a production tax τ, but that a fraction ø of the tax revenues is wasted in unproductive uses. Write down the government budget constraint. 
c. Assume that in this economy the population is constant (n=0), there is no technological progress (γ=0), the saving rate is 27% and the capital depreciation rate (δ) is equal to 2%.
i. Find out the expression for the steady state levels of per capita income and per capita consumption. Clue: remember that 
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ii. Explain, with the help of a garph, the dual effect of the tax rate on the steady state level of per capita consumption. 
iii. Compute the benevolent planner solution. Is this solution intuitive? 
iv. Now suppose that you were a kleptocrat, which aim was to maximize your theft on government expenditures. Which solution would you choose for ø and τ ?  
v. Compare the solutions of iii) and iv), namely in terms of steady state per capita consumption and G/Y. Discuss.
5. In Novaquistan, the production function of each individual producer i is given by 
[image: image12.wmf]11

22

itii

YAKH

=

, where H=hN, N is the number of workers, h measures the quality of labour.. We also know that the workforce is constant and that the depreciation rates of physical and human capital are both 2%. Assume that the government has the ability to coerce individuals to pay taxes out of their incomes on physical (τK ) and human capital (τH ).

a. Describe the individual firm maximization problem and find out the demand equations for physical and human capital. 

b. Show how different values of τH and τK impact on the relative uses of physical and human capital (H/K). Explain the corresponding inefficiencies with the help of a graph.

c. Now assume that 
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i. Compute the aggregate production function in this economy. Explain why this economy needs a government. 
ii. The growth rate of this economy is given by 
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. Using the government budget constraint, obtain the expressions for A, r and γ in terms of the two tax rates. With the help of a graph, explain the trade-off involved in sizing the government weight in this economy. 
iii. Assume you are a benevolent planner whose only aim is to maximize the rate of economic growth in this economy: (1) What would be your optimal choice? (2) If you could not levy taxes on physical capital (that is, if τK=0), the optimal growth rate would by higher or lower? Why?
iv. Now consider that, instead of a benevolent planner, you were a kleptocrat whose only aim was to theft on the government budget. Would you take all the money and run? Why?

6. Consider a closed economy where firms perceive the production function to be of the form Y=AK. In this economy the population is constant, the saving rate is equal to s=0.24 and the depreciation rate is equal to δ=0.04. Assume also that the government levies a tax 
[image: image15.wmf]t

 on household’s capital incomes.   

a. From the firm’ maximization problem, find out the expression for the interest rate in this economy as a function of the tax rate. 

b. Find out the expression for the households disposable income. Place the main income identities of this economy in a flow income chart. 

c. Consider for the moment that A=1/3 and 
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. Using the equality between savings and gross investment, find out the growth rate of per capita income in this economy. 

d. Discuss, with the help of a graph the dynamic properties of this model. Does this model predict convergence among similar economies?

e. Examine the implications of a change in the tax rate from 
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f. On the basis of what you learned about distortions, give alternative interpretations for the parameter
[image: image19.wmf]t

. Discuss.

g. Keeping the tax rate equal to 
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, examine now the implications of a change in the efficiency parameter from A=1/3 to A=1/2. Compare the implications of such a change with a similar change in the context of the Solow model and explain. 

h. Assume now that 
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, where G is a public good. Find out the expression for aggregate output. Explain why in this economy there is a market failure. 

i. Assuming that the government budget constraint is 
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, compute the growth rate of this economy when 
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j. In light of this new interpretation for A, how would you explain the equilibrium described in e? Compare the 3 solutions with the help of a figure relating the growth rate of the economy with the tax rate. Do any of these correspond to the first best policy? 

7. In Unevenland, the aggregate production function can be described as a linear function between output and physical capital, 
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, where E denotes for aggregate efficiency and K denotes for physical capital. The later depreciates at the rate δ=0,05. Capital markets are perfect and there is no uncertainty, so households are able to smooth consumption inter-temporally, according to 
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a. Find out the growth rate of per capita income in this economy in terms of E. Describe the dynamic properties of the model. 
b. Elaborating a bit more, suppose that the efficiency term is better described as a ratio of two terms, 
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[image: image28.wmf]I

P

 denotes for the relative price of capital goods. Which policies or country circumstances may be captured by 
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c. Assume that initially 
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.  Compute the growth rates of per capita income in this economy when 
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. With the help of a graph, compare with the impact of a similar change in the context of the Solow model. 
d. The economy of Unevenland is actually more complex than at the first sight. In particular, each individual firm i faces a production function of the form: 
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, where G denotes for a public good. The government budget constraint is given by 
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 is the tax rate on physical capital incomes and 
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 the tax rate on human capital incomes. 
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e. Compute the aggregate production function and explain why there is a market failure. 
f. The benevolent planner of Unevenland chooses the intervention level 
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so as to maximize the growth rate of per capita income or - which is the same - the efficiency term, E. For the moment, however, assume that the government can only levy taxes on physical capital 
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 and the corresponding level of government intervention. 
g. Now assume that the government is able to impose a uniform tax rate (that is, 
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h. Compare the solutions of f and g and discuss. 
8. Consider an economy composed by a large number of identical firms, with production functions in the final good sector of the form: 
[image: image47.wmf]1323

0.5

iii

YKH

=

, where K and H are physical and human capital. We also know that one unit of output can be transformed in one unit of physical capital or in one unit of human capital and that the depreciation rate for both types of capital is 3%. Consider that each firm i in the final good sector is a price taker in factor markets. Let PK be the price of physical capital and PH be the price of human capital.
a. From the profit maximization problem of firms in the final good sector, find out the optimal relation between H and K as a function of factor prices.
b. Now consider the case in which both factor markets are competitive, that is, each firm producing physical and human capital is price taker. Describe the profit maximization problem of a representative firm producing (human or physical) capital, find out the optimal price and the corresponding profits. 
c. Now assume that the supply of physical capital is undertaken by a monopolist. Solve its profit maximization problem, finding out its optimal price and the corresponding profits. 

d. Compare the relative employment of physical and human capital in the case of perfect competition and in the case of a monopoly. Compare it with the efficient allocation. 

e. Using the optimal consumption rule γ = r – p, compare the growth rates of this economy in the two cases. 
f. How could the government remove this distortion?
9. Consider an economy with a large number of equal firms. Each firm i at time t producing a homogeneous consumption good according to: 
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 is the total work-time devoted to production and ψ is the fraction of time devoted to rent-seeking. Assume also that the proportion of government resources extracted by rent-seekers (ø) is a linear function of the seeking effort (ψ), that is, 
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, where π is an exogenous parameter that captures the marginal product of rent-seeking time.

a. Considering that the government imposes a tax on income, derive the expression for the wage rate in this economy.

b. Write down the expression for the total amount of resources deviated from the government by rent-seekers. Explain it.

c. Find out the equilibrium level of ψ.

d. With the help of a graph, analyse the implications of: 

i. a fall in the tax rate.

ii. a decline in productivity of the rent seeking.

a. Consider a tax collector which job is to investigate whether a firm is liable for taxation or not. If so, the firm has to pay a tax τ. However, the tax collector may report that the firm is not liable for taxation in exchange for a bribe b. Assume also that the government discovers corrupt acts (with probability 0.5) then the firm pays a penalty g = 1 and the tax collector pays a penalty f = 0.5.

b. If τ = 2, what would be the maximum bribe amount the firm would be willing to offer? 

c. Write down the expression for the expected return of the tax collector in case of misreporting.

d. What would be the minimum wage rate that would keep the tax collector honest?

11. Consider an economy where workers are free to decide the time they allocate to formal work or to rent seeking. In this economy, the production function is given by 
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 is the time allocated to formal work. Consider a tax on production
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e. Find out the demand for labour. How does the tax on production affect the labour demand?
f. Using the arbitrage condition
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, describe with the help of graph, the equilibrium of this model. Illustrate with the following values: 
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 and b=1/3 and b=2/3.  
g. Now assume that the effectiveness of rent seeking is itself a positive function of the level of rent seeking: 
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. Why should that be? Describe the equilibria of the model and discuss their stability. 

h. Considering the case described in g, assume that initially 
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. Analyse the implications of tax increase, from 
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. Relate to the real world facts.
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