7. The Solow model (cont.)

7.1 Suppose an economy which functions in accordance with the hypotheses of the Solow model, with the following Cobb-Douglas production function:
Y = 0,4.Kα.L1-α 
We also know that the partial elasticity of GDP with respect to physical capital is 0.6, the depreciation rate is 4%, the labour force growth rate is 0.5% and the steady state level of physical capital per worker is 7.36 monetary units. 
a) Find the steady state value of GDP assuming that the labour force consists of 10 million people. 
b) Find the level of the investment rate which is consistent with this steady state level of physical capital per worker.
c) Provide an economic explanation for the mechanism which leads the stock of physical capital per worker to return to its steady state level if at any time it increases above 7.36. What does this imply in relation to the ability of capital accumulation to bring about sustained productivity increases in the Solow model?

7.2 Suppose an Economy A which functions in accordance with the hypotheses of the Solow model, with the following Cobb-Douglas production function:
Y = 0,3.K0,4.L0,6
The investment rate is 20%, the labour force growth rate is 1% and the depreciation rate is 4%. We also know the initial values of K and L, which are as follows: K0 = 11 million monetary units; and L0 = 10 million people.
a) What is the future trend of the capital-output ratio in this economy? And what is the future trend of labour productivity?
b) Assume that this economy takes 20 years to reach the steady state. Characterize this equilibrium state in terms of the level and growth rates of the following variables: labour force, stock of physical capital, GDP, investment.
c) Consider that this economy is in the steady state and the government of this country decides to create a special income tax, which consists of a tax of 5% on GDP. What are the consequences upon the level and growth rate of GDP per worker?
d) What are the effects, both in the short term and the long term, of a one-off increase in the labour force to 11 million people (for example due to the massive return of refugees in a given year)?

7.3 Consider an economy which behaves in accordance with the hypotheses of the Solow model and about which it is known that the investment rate equals 25%, the depreciation rate equals 4% and the labour force is constant. The production function of this economy is as follows:

Yt = Kt0.4.Lt0.6

a) Find the steady state level of physical capital per worker of this economy. In addition, find the level of labour productivity which corresponds to that steady state.
b) Suppose that, starting from the steady state, the government of this country is considering two alternative immigration policies. The first one consists of the immigration of a number of migrants corresponding to 10% of the population in one go, albeit without any effect upon the population growth rate thereafter (which continues to be zero). The second one consists of the immigration every year of a number of migrants such that the population growth rate undergoes a permanent increase from 0% to 2%. Explain the consequences of these two alternatives in terms of the Solow model and depict the two situations in a graph.

7.4 Consider an economy which behaves according to the Solow model and has the following aggregate production function:
Y = A.Kα.(h.L)(1-α)
The variables Y, K, h and L stand for the level of output, physical capital, human capital per worker and the labour force. The variable A, which represents the level of technology, is constant and equal to 1, while the elasticity of GDP with respect to physical capital is equal to 0.8. 
Assuming that human capital per worker remains constant and equal to 1, that the depreciation rate is 3.5% per year, and that the labour force grows at 0.5% per year, compute the investment rate which is compatible with a steady state capital-output ratio equal to 4.

