Macroeconomics 365Q – Matthew Baker

Second Practice Problems – Answer key

I.
A simple exercise in Solow growth.

An economy described by the (simplest) Solow growth model has the following production function: 
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1.
Rewrite the production function in terms of capital per worker. 


Elementary. Performing the necessary division, we get 
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2.
Suppose that a=.5 and that A=10. Solve for the steady state level of the capital stock as a function of s, the savings rate, and 
[image: image3.wmf]d

, the rate of depreciation. 

In this case, we get 
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, and the steady state level of capital is defined as the 
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 where 
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. This solves out to give 
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, so 
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3.
What is the steady state stock of capital per worker if 
[image: image9.wmf]d

=.04 and s=.10? What is the steady state level of output in this case?


Simply plug the numbers into the above expression. This gives a capital stock per worker of 625.

4.
How does your answer to 3) change if rate of savings increases to s=.15? What is the new steady state level of output?


Again, plug the numbers into the expression obtained in 2. This gives:t
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5.
Finally, suppose that the actual stock of labor, 
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, is 100. What is the steady state level of the total capital stock given the parameter values in question 3? What is the steady state level of total output? (Don’t outsmart yourself here! This shouldn’t be too difficult!)


If the answer to question 4 above defines the level of the capital stock per worker, the total capital stock is given as 625*100=62500.

II.
Population growth and the Solow growth model

Suppose that an economy described by the Solow growth model has the production function 
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, and suppose that the labor stock (population) is no longer constant, but grows at a constant rate of 
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 per year.

1.
Solve for the steady state level of the capital stock as a function of s, the savings rate, 
[image: image14.wmf]d

 the rate of depreciation, and 
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 the rate of population growth.


As discussed in class, the steady state level of the capital stock per worker is described by 
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, and finally that
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2.
If a=1/3, s=.2, 
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=.1, and 
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=.05, what is the steady state level of capital per worker? 


Plugging in the necessary numbers, we get: 
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 which when simplified gives 
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3.
What is the steady state level of output per worker? Is output per worker growing in this model? 


Sorry for the redundancy. In this model, capital per worker is not growing.

4.
At what rate does total output grow in this model? 


This question is best thought through intuitively. In this case, labor is essentially growing at a rate of 0.05 per time period, though in the steady state, capital per worker is constant at 
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. If capital per worker is to stay constant while the number of workers is growing it must be the case that the capital stock is growing at the same rate as labor in the steady state. Since total output is created using constant returns to scale, it must be the case that total output is growing at a rate of 5% per year. But remember, output per worker is not changing! 

III.
The Solow growth model and changes in worker efficiency

Suppose that an economy described by the Solow growth model has the production function 
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, that actual population is constant, but that worker efficiency grows at a rate of 
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 per year.

1. 
Solve for the steady state level of the capital stock as a function of s, the savings rate, 
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 the rate of depreciation, and 
[image: image27.wmf]g

 the rate of growth of the efficiency of labor. 


We saw in class that this question can be framed as one in which the effective labor force is growing. This implies that the steady state capital stock per effective worker is obtained at the point where 
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2.
If s=.15, 
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=.1, and g = .05, what is the steady state level of capital per effective worker? What is the steady state level of output per effective worker?


Plugging in the numbers gives 
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3.
At what level does output per actual worker grow in this model? This question is very simple, yet warrants a little reflection on your part!


This question is conceptually very similar to the one asked above in part II, number 4. If the workforce is “effectively” growing at 5%, and the capital stock is at a level so that the capital stock per effective worker is constant, then the capital stock itself must also be growing by 5%. If both inputs are growing at 5%, then total output must be growing also at 5%. In II-4, actual population is increasing, but here it isn’t (effective labor is). Therefore, output per actual worker is increasing at 5% a year.
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