MACROECONOMIC POLICIES
PS 21 22: Endogenous growth
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1. In Micronesia the production function of each individual producer is given by: 
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, where N is the number of workers. In this country the saving rate is 25%, population is constant and the depreciation of the capital stock is 3% a year.

a. Assume that 
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i. Solve for the equilibrium values of K/L, Y/L and K/Y, where L is work per efficiency units. Plot it in a graph and explain the stability of the equilibrium.

ii. Compute the interest rate and N/Y. Are these values consistent with the empiric evidence?

iii. Suppose that this economy reduces its corruption level. Describe the adjustment dynamics of the different variables in the model.
iv. Consider other economy with the same structure of the above except for the saving rate. What would be the saving rate of that economy in order to its income to be 1/10 of the level found in a(i)? Explain the result.

v. What are the advantages of the specification of Mankiw, Romer and Weil (1992) compared to the model of a(i)? And the limitations?

b. In alternative suppose that 
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. Consider initially that A=0.2.

i. How do you justify this specification?

ii. Describe the income per capita dynamics of this model. Represent it graphically.

iii. Compute the interest rate and K/Y. Are these values consistent with the empiric evidence?

iv. Explain why growth in this economy is not optimal.

v. Suppose that this economy reduces its corruption level. Describe the adjustment dynamics of the different variables in the model. Compare it with (iii), using the Harrod-Domar equation and some graphic analysis.

2. In Na-Hava the production function of each individual worker is given by: 
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, where 
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 measures labour in efficiency units. In this country 25% of the income is saved, the population grows at 1 % a year and the capital stock depreciates at 1% a year.

a. Suppose that 
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i. Solve for the equilibrium values of K/L, Y/L and K/Y, where L is work per efficiency units. Plot it in a graph and explain the stability of the equilibrium.
ii. Determine the value of K/L that maximises C/N in steady state, where C is consumption. What is the saving rate that achieves this level of consumption? Show that in this case the interest rate is r=+n.

iii. Describe graphically the dynamics of Y/N, C/N and Y/L assuming that the saving rate has changed to the one computed in ii).
b. In alternative suppose that 
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i. Does this aggregated production function verify the neo-classical properties? Explain.

ii. Describe the income per capita dynamics of this model and represent it graphically.
iii. Explain why growth in this economy is not optimal.
c. Compare y dynamic in the two model, when there is:
i. An introduction of more efficient management methods;
ii. An increase in the money supply;
iii. A reduction in the corruption level.

3. Consider an economy where the production function is given by 
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. In this economy, the saving rate is s, the population grows at ´rate n and the capital depreciation rate is δ.

a. Does this production function satisfy the usual neoclassical properties? Why? 

b. Describe analytically and graphically the dynamics of per capita income in this economy. Is there any stable equilibrium?
c. Does this model predict convergence of per capita incomes across economies? 
d. Describe, comparing with the Solow model, the impact of: 

i. A fall in the population growth rate;

ii. The elimination of monopolistic practices.
4. Consider an individual consumer living two periods, t and t+1, whose instantaneous utility function is given by U(ct)=ln ct . Moreover, assume that this individual is allowed to borrow or lend any amount of output at a given interest rate, r. Denoting by   its rate of time preference, show that maximization of inter-temporal utility  leads to a rule that can be approximated by the following one: 
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. Using this equation explain, in the context of the AK model, why a change in consumption preferences in favour of more consumption in the future and less consumption today leads to a higher growth rate of per capita income.

5. Consider an economy, where the production function is given by Y=0,2K, the population grows at 2% per year, the capital depreciates at 3% and the saving rate is 25%. 

a. Find out the growth rate of per capita income in this economy. 

b. What will be the impact on growth if the efficiency parameter changed from 0,2  to 0,25?  

c. Now assume that the saving rate is endogenous, so as to satisfy the following inter-temporal consumption rule: 
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. Considering all the remaining parameters as before, examine the growth implications of an increase in efficiency from 0,2 to 0,25. 

d. Comparing the two models, find out the expression that relates the saving rate to efficiency (A), the population growth rate (n) and the rate of time preference ( ). Explain why a change in the efficiency parameter (A) has a greater impact in the model with endogenous savings than in the model where the saving rate is exogenous? 
6. 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 production, , which proceedings are used for government consumption. Assume also that =6% and =2%. The population in this economy is constant. 
a. Describe the main income identities of this economy and place them in a flow income chart.  
b. Find out the growth rate of per capita income in this economy when: t=0%; t=20% and t=40%. Explain. 

c. Departing from the identity 
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, compute the endogenous saving rate in this economy, as a function of the tax rate. Explain.  
d. Show that the investment rate (defined as gross investment in percentage of GDP) is given by:  
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. Compute the levels of the investment rate for the different tax rates considered in b.

7. Consider an economy, where the production function is given by Y=0,2K, the population grows at 1% per year and physical capital depreciates at 4%.

a. Assume for the moment that the saving rate is constant and equal to 30%. 

i. Describe the main equations of this model and find out the growth rate of per capita income in this economy. Discuss, with the help of a graph the dynamic properties of this model. 

ii. Consider now that the government imposes a tax on production, , which proceedings are used to finance unproductive government consumption. 

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

2. Find out the growth rate of per capita income in this economy when: =0%; and =20%. Explain.

b. Now assume that the saving rate is endogenous, so as to satisfy the following inter-temporal consumption rule: 
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i. Explain this equation.

ii. Compute again the growth rates of per capita income when =0%; and =20%.

c. Explain the differences between the results obtained in a.ii.2 and b.ii. 

8. In Micronésia, the aggregate production function is given  by 
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, where H=hN , N is the number of workers, and h measures the amount of human capital per worker. In this economy, the saving rate is given by s=25%, the population is constant and the rate of depreciation of physical capital is equal to 5%. 
a. Assume for the moment that h=1.  Find out the equilibrium values of k=K/N e y=Y/N. Explain the dynamics of the model with the help of a chart. 
b. Assume now that 
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i. Explain the equation for human capital accumulation. What are their main limitations? 
ii. In this case, the properties of the neoclassical model are satisfied? Why? 
iii. Find out the growth rate of per capita income in this economy. 
c. Compare, in the light of both models:
i. the short run and the long run effects of a rise in the saving rate 
ii. The convergence hypothesis 
9. In Novaquistan, the aggregate production function is given by 
[image: image16.wmf]11

22

YKH

=

, where H=hN,  N is the number of workers and h measures the quality of labour. We also know that in this country 15% of income is saved and invested in physical capital, the population is constant and the physical capital stock depreciates at an annual rate of 4%.
a. Assume for the moment that the quality of labour evolves exogenously according to 
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i. Discuss the sensibility of that assumption and its implications for the model. 
ii. Determine the equilibrium values of k = K/N and y = Y/N. Describe the equilibrium of the model on a graph and discuss its stability.
iii. How well does this model explain the stylized facts of economic growth?
b. Now assume that
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, where sh refers to the investment rate in human capital.
i. Does this version of the model still verify the neo-classical properties? Why?
ii. Compute the growth rate of per capita income in this economy and explain its dynamics with the help of a graph. Describe the income per capita dynamics of this model. Represent it on a graph.
iii. Discuss, in terms of this model, the implications of introducing a subsidy to employee training.
10. Consider the following production function and law of motion of per capita consumption:
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Assume that the depreciation rate is identical for the two capital types and that population does not grow over time. 

a. Suppose that 
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i. Explain if it is possible to obtain sustainable grow in the long-run through factor accumulation.

ii. Describe the impact of an increase of  in savings, in the interest rate, in income per-capita dynamics and in the capital-product ratio.

b. Suppose that 
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. Discuss the advantages of this parameterization comparing them to the results obtain in (a). 

c. Finally, suppose that . 
i. Explain if it is possible to obtain sustainable grow in the long-run through factor accumulation.
ii. Describe the impact of an increase of  in savings, in the interest rate, in income per-capita dynamics and in the capital-product ratio.
iii. Discuss the effect on growth of an introduction of a subsidy in education financed by a tax on capital.
d. Discuss in light with (a), (b), (c):
i. An increase in the population growth rate;

ii. The introduction of more efficient management methods;

iii. An increase in money supply;
iv. An earthquake, that reduces the capital stock; 

v. An increase in the savings rate;

vi. The convergence hypothesis.
11. In Lanowar, the production function is given by: 
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, where H=hN measures labour in unit of human capital. In this country, the investment rate in physical capital is 20%, the population does not grow (n=0) and the depreciation rate of physical  capital is 4.49%. 
a. Consider, for a moment, that 
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i. Which model is consistent with this assumption?
ii. Find out the equilibrium values of K/H and Y/H. 
b. Now assume that 
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i. To which model does this specification apply?
ii. Taking into account the production function, compute the implied values of b e . Find out the steady state of this model and represent it in a graph. 
iii. Describe the effects of Y/N and Y/H of an increase in the efficiency of the education system b to 0.306643.
c.  Finally, consider, in alternative, the following specification: 
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i. Explain this model.
ii. Compute the dynamic of per capita income in this case. 
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