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1. Starting with the assumption that the production function 
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 exhibits CRS (Constant Return to Scale), show that per capita output (y) can be expressed as a function of the capital-labour ratio (k). Draw a graph representing this relationship.
2. Consider an economy where the aggregate production function Y=F(K,N) exhibits Constant Return to Scale, positive and decreasing marginal productivity and unit elasticity of substitution between factors. Admitting that the saving rate, the population growth rate, technology and the rate of capital depreciation are all constant and exogenous:

a- Describe in a graph the steady state of this economy. Is it a stationary steady state? Why?
b- Describe in a graph the effects of the following changes on the long run level of per capita output: 
i. An increase in the population growth rate; 
ii. Introduction of more efficient management practices in business; 
iii. An increase in the quantity of money; 
iv. An earthquake that destroys part of the capital stock.  

c- Describe the effects of a rise in the saving rate in the time paths of the following variables:

v. Capital per worker; 
vi. Per capita income; 
vii. Per capita consumption. 
d- Describe the effects of a rise in the level of technology on the time paths of the following variables: 
viii. Per capita output;  
ix. Capital per worker; 
x. Interest rate. 
e- In light of the Solow model, is there a tendency for per capita output levels in different countries to approach each other in the long term? Why? 
3. In Al-Jabir the production function is given by 
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, where A is the level of technology.
a- Write down the main assumptions of the Solow model and find out the expression that describes the dynamics of the capital-labour ratio. 
b- Assume that A = 1, the saving rate is 20%, the capital depreciation rate is 8% and that the population grows at 2% per year. Find out the steady state levels of output per capita and capital per worker and the growth rate of output. Graph the equilibrium.
c- Discuss the hypothesis of diminishing returns in this model. If, in alternative, the marginal product of labour was constant or increasing, how would the economy evolve over time? Explain.
4. Athenia is a perfectly competitive economy with the following aggregate production function: 
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. In this economy the saving rate is 20%, the capital depreciation rate is 5% and population is constant and equal to NS = 100. Suppose that A = 2.5.
a- Starting with the equality between investment and savings, find out the equation that describes the capital-labour ratio dynamics, k=K/N.
b- Compute the steady state values of y=Y/N and k.

c- Plot the equilibrium and discuss its stability.
d- Confirm that the long-run capital stock is 10.000. Compute the production level.

e- Determine the expression for the labour demand and compute the real wage in this economy. Plot the labour market equilibrium in the real wage-employment locus.

f- From now on suppose that Money demand in Athenia obeys to the quantitative theory of Money, with velocity equal to 4. Knowing that the nominal Money supply is 1.000 m.u., determine the price level and the nominal wage. Represent the equilibrium in the product / prices space.

g- Suppose that the productivity level in this economy increases to A = 5.
xi. Describe the adjustment of K/Y, k, y to the long-run equilibrium. 
xii. Determine the new labour demand function, the real wage and the equilibrium production level.
xiii. Determine the price level and the nominal wages in the long run.
5. Consider two economies, A and B, which have access to the same technology, as expressed by the following production function: 
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. Assume that the saving rates in A and B are, respectively 10% and 20% and that the sum n+ is equal to 10% in both countries.
a- Find out the steady state levels of per capita income in both countries. 

b- Suppose that initially the capital-labour ratio equals 2 in both countries. What will be the corresponding initial levels of per capita consumption and per capita income?

c- Starting from the position described in ii), compare the evolution of per capita income in both economies as time goes by. Discuss.
6. In Xamã the production function is given by: 
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, where Nt is the number of workers in period t. In this economy, 25% of income is saved, the labour force growth rate is 2.5% and the capital depreciation rate is 2.5%. 
a- Describe the model and write down the production function in the intensive form: y=Y/N. 

b- Compute the equilibrium values of capital and output per worker. Represent in a graph.

c- Vorakesh has an identical economic structure to Xamã, but was recently affected by a hurricane, which reduced its capital stock. Discuss the dynamic adjustment of this economy with the help of a graph. 
d- Will per capita incomes of Xamã and Vorakesh converge? Why?

7. In Macradia the aggregated production function is given by 
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. In that island, 25% of income is saved, capital depreciation is 5% a year and population is constant and equal to 1000 inhabitants. We also know that in that economy there is perfect competition and wages and prices are fully flexible.
a- Find out the steady state values of:

xiv. Per capita income;
xv. Per capita consumption;
xvi. Interest rate;
b- What is the growth rate of output in this equilibrium? Graph and discuss the stability of the equilibrium. 
c- Describe the short and long run effects of an increase in the saving rate in the variables found in a). Are these effects in accordance to the empirical evidence?
d- Find out the saving rate that would maximize C/N in steady state, where C is consumption. Illustrate with the help of a graph the adjustment dynamics of Y/N and C/N admitting that the saving rate would change to that level. 
e- Suppose you are a benevolent planner who can impose a tax on production  and is able to transfer the tax proceedings back to consumers without distorting the saving-consumption decisions. What would be the level of  if you wanted to maximize the steady state level of per capita consumption? 
8. Consider an economy with the following aggregated production function: Y = A K1/4 N3/4.

a- Obtain the expression for Total Factor Productivity (TFP).

b- Compute the Solow residual of this economy, assuming that both output and capital grow at 3% per year and that the labour force grows at 1,5%.
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