MACROECONOMIC POLICIES
PS 13: Exogenous Growth
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1. Consider the following production function: 
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a. Find out the expression for the equilibrium level of income as a function of the parameters s, n , and .
b. Consider two countries: a developed country with a saving rate of 28% and with population growing at 1% per year, and a LDC, with a saving rate of 10% and population growing at 4% per year. In both countries the rate of technological progress is 2% and the capital’s depreciation rate is 4%. Find out the steady-state levels of per capita income in both economies.

c. Which policy actions could the less developed adopt in order to improve its income’s level?

2. In Newland, the aggregated production function is given by the following expression: 
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, where L=N measures labour in efficiency units. It is known that, in this country, 20% of income is saved, the growth rate of population is 2,4% and physical capital depreciation is 2,6% per year. Admit also that
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a. Find out the equilibrium values of K/L, Y/L and K/Y.
b. With the help of a graph, discuss the stability of the equilibrium found.
c. Admit that a war drags the economy to the point where K/L=3. Describe the subsequent evolution of per capita’s income (Y/N) and calculate its growth’s rate in the long run.
d. How has the interest rate evolved during the transition from one steady state to the other?
3. In Newland, the production function is given by: 
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, where 
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 describes the technology and N is the (constant) number of workers. In this economy, 25% of income is saved the capital depreciation rate is 1%. 
a. Describe the main equations of the model and deduce the fundamental dynamic equation for the K/L ratio, where L is labour in efficiency units.

b. Find out the equilibrium values of K/L, Y/L and K/Y. Discuss, with the help of a graph the stability of this equilibrium. 

c. Describe the time-paths of per capita income (Y/N), the wage rate, the interest rate and the factor income shares in GDP in the steady state. Are these paths in accordance to the real world facts? 

d. Admit that a war reduces the stock of capital in this economy. Describe the subsequent evolution of per capita’s income (Y/N) and calculate its growth’s rate in the long run. How did the growth rate of per capita income and the interest rate evolved during the transition from one steady state to the other? Explain. 

e. In Poorland, the per capita income is only one tenth of that in Newland. Assuming that the only difference between the two economies was the saving rate and that both economies were in the respective steady states, what should be the saving rate and the interest rate in Poorland? Discuss.

4. In Brushland the production function is given by: Yt = At Kt1/3 Nt2/3, where 
[image: image6.wmf]0.01

t

t

AAe

=

 describes the technology progress and Nt is the number of workers in period t. In this economy, 12,5% of income is saved, the labour force growth rate is 1% and the capital depreciation rate is 3%. Also assume that A=2.

a. Describe the main equation of the model and write down the fundamental dynamic equation of the K/L ratio, where L is labour in efficiency units.
b. Compute the steady state levels of capital and output per efficiency labour (K/L, Y/L) and the growth rate of per capita income (y=Y/N). Represent the equilibrium in a graph and discuss its stability.
c. Explain the long-run relationship between per capita income and the population growth rate in this model. Is it consistent with the empirical evidence? 
5. In Sengir the production function is given by the following expression: 
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, where N measures the number of workers. It is known that, in this country 25% of income is saved, population grows at 0.5% per year, the capital stock depreciates at 3% and that
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a. Find out the Fundamental Dynamic Equation of the Solow model.
b. Find the equilibrium values of K/L, Y/L and  K/Y of this economy, where L represents labour in efficiency units. Discuss the stability of the equilibrium and represent it in a graph.
c. Describe the behaviour of per-capita income, wages and interest’s rate in the steady state and find out the capital and labour’s shares on national income. Are those results consistent with empirical evidence?
d. Describe the short and long run effects of a rise of the saving rate in the following variables: per-capita income, growth rate of per-capita income, per-capita consumption and interest rate.
e. Admit that in An-hava, per-capita income is ten times smaller than in Sengir. In what conditions could you state that An-hava was growing faster than Sengir?
f. Knowing that technology was the same in both countries, find out what the interest rate in An-hava should be. Discuss.
6. In Micronesia the production function of each individual producer is given by the expression: 
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, where N measures the number of workers. It is known that, in this country, 25% of income is saved, the population doesn’t growth, the capital stock depreciates 3% each year and 
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a. Find out the equilibrium values of K/L, Y/L and K/Y of this economy, in which L represents labour in efficiency units. Discuss the stability of the equilibrium found and represent it in a graph.
b. Describe the behaviour of per-capita income, wages and interest’s rate, and find the capital and labour’s shares of national income. Are those results consistent with empirical evidence?
c. Find the saving’s rate that should maximize per-capita consume in steady-sate. 
d. Assume that saving rate jumped to the level found in c. Describe in a graph the time paths of y=Y/N, c=C/N and of the interest rate during the adjustment period.  
e. Consider an economy with a level of per capita income corresponding to 10% of the one in Micronesia. Find out the saving rate of this economy admitting that this was the only difference between the two economies. Discuss. 
7. On the basis of what you learned from the Solow model, discuss the growth paths of Japan and Germany before and after WWII. 
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8. The economy of Katan is composed by a large number of small and identical firms. The available technology for each of them is given by
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, where L=N measures labour in efficiency units. Population doesn’t growth, the depreciation rate is 3.5% and the saving rate is 20%. Admit also that 
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a. Find out the equilibrium values of K/L, Y/L and K/Y of this economy.
b. Describe the long run behaviour of per-capita output, wages and the interest rate. 
c. Admit now that the saving rate is the outcome of individual optimization process, which leads to 
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,  where  is the rate of time preference and r the interest rate. Explain this rule. 

d. Describe the adjustment process of this economy (per-capita income, wage, interest rate) following a fall of the rate of time preference to 5%. Represent it in a graph.
9. Consider that the following production function: 
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a. Derive the equation for the Solow residual in the extensive and in the intensive form.

b. Considering that GDP grows at 3% per annum on average, the capital stock grows at 3% and the labour input at 1%, compute the solow residual. 

c. Re-parameterise the production function so that technology shows up as labour augmenting. Compute the Solow residual in this case. 

d. Compare the results obtained in b and c. 

10. Consider an economy where capital and output grow at 3% per year and the labour force grows at 1%. Assuming that the weight of capital in the production function () is one third, compute the contribution of capital to output growth, using: (a) conventional growth accounting; (b) growth accounting based on the following re-parameterisation of the production function: 
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. Interpret the differences. Repeat the exercise assuming that output growth is 4,5%. 
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