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Exercises and Questions – 3

Exercises on the Unemployment and Growth

FE363 Fall 2002 Professor Schmitt – Due October 9th  

1. Assume a constant supply of labor ((L). First draw the labor market – the labor demand and the labor supply (correctly label the axis).

a. Illustrate above a new labor demand curve when this country experiences a reduction in productivity – that is, an adverse shock to the production function.
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b. How would this change in productivity affect the labor market – that is, employment, unemployment, and real wages – if the labor market returned to equilibrium?

If the labor market is in equilibrium, then an adverse productivity shock causes a decrease in the real wage, but has no effect on employment or unemployment.

c. How would this change in productivity affect the labor market if real wages could not adjust to the productivity change?

If wages could not adjust then employment falls to L1 and unemployment equals L – L1
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d. What things would cause this “dis-equilibrium”- that is, why might wages not adjust?
Wages might not adjust because of union bargaining agreements, the minimum wage, or efficiency wages.
2. We have discussed in class that much of the growth in Germany and Japan after World War II is in part because the capital was destroyed during the war. Thus, the economic growth is not permanent (will not be sustained in the Long-run), but growth resulted from the capital stock approaching the steady-state value, k*. 

By contrast, suppose that a war does not directly affect the capital stock but impacts the labor force. That is, K is not changing (recall that K is not per-worker, but total capital stock), but the labor force, L, is reduced by n due to war casualties. 

For this, you will want to assume that the production function exhibits constant returns to scale (CRS) and therefore, that there are diminishing returns to capital, and that prior to the war the economy’s capital stock was in its steady-state, k*.

Recall: The total output function is Y = F(K, L) and the output per worker is y = f(k).

Out of Steady-State Analysis:

(a) Before the new steady-state value is reached, how does the loss of workers impact the capital per worker, k?

k ( because population decreases

(b) Using your results from (a), graphically depict the initial impact of the reduction of labor, again before the steady-state is reached. As n2 < n1:
   (+n1    


i, (( + n)k


    (+n2
 
         (( + n2)k = i2



       i = sf(k)
  (( + n1)k = i1

   (( + n2)k= i3
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Approaching the Steady-State:
(c) Explain how or why this economy approaches the new steady-state level of capital? 

At k1* the investment exceeds depreciation plus labor growth (i1 > ((+n2 ) k )so capital will start to accumulate: k(
As the Economy Returns to the Steady-State (with a lower Population)
(d) What is the impact of the change in population on output per worker? What is the impact of the change in population on economic growth, namely on the growth of total output (income = real GDP = Y)?

Output per worker will not change. Y decreases (since n fell) by n%.

(e) Based on your previous analysis, when the economy has already returned to the new steady-state, what happens to the steady-state value of capital per worker (k = K/L) if the government runs a surplus? You should show your results graphically.

Basically s ( so k (, see your notes for this graphically!

3. An economy described by the (simplest) Solow growth model has the following production function: 
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a. Rewrite the production function in terms of capital per worker.
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b. 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 
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, the rate of depreciation.

In this case, we get 
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c. 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.

d. How does your answer to (c) 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
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e. Are either of these the golden rule level of capital? If not, how could we get to the golden rule level of capital?

To find out: MPK = ( (because there is no technology or growth in labor) ( where the MPK = 10*(1/2)*k-1/2 and (  ​= 0.04

5*k-1/2 = 0.04 ( k1/2 = 125 ( k = 15625, by this it is clear the optimal savings rate (to maximize consumption) is much lower than the savings rates presented here:
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4. Assume that production function of Country A and Country B is of Cobb-Douglas form
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In Country A, the share of income that is attributed to capital is 30%, capital has an average life of 50 years, population is growing at 1% per year, and labor efficiency is increasing at 2% per year.

In Country B, the share of income that is attributed to capital is 30%, capital has an average life of 50 years, population is growing at 3% per year, and labor efficiency is increasing at 1% per year.

a. Now assume that Country A has a rate of saving rate of 20% and Country B has a saving rate of 10%.  Calculate the steady-state value of output per unit of labor efficiency (y) for each country.  Use this measure as a proxy for the standard of living. 

y = Y/(L*E)
So the steady-state value occurs when (k = 0
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	Country A
	Country B

	(
	0.30
	0.30

	(
	=1/50 = 2%
	2%

	n
	1%
	3%

	g
	2%
	1%

	s
	20%
	10%

	k
	         k    =     20%  

             k0.30         2% +1% + 2%

k = 7.26
	         k    =     10%          

             k0.30         2% +3% + 1%

k = 2.09

	y
	k0.30 = 1.81
	k0.30 = 1.24


b. Given these rates of saving for Country A and Country B, calculate consumption per unit of labor efficiency (c) and investment per unit of labor efficiency (i) for both.

	
	Country A
	Country B

	c
	c=(1-s)y = .8*1.81 = 1.45
	1.33

	i
	i = y – c = 0.36
	0.15


c. Which country has a higher standard of living and how great is the difference?  Suggest reasons to account for this difference.

Country A, because output per worker is growing faster – therefore each worker’s incomes is also growing faster (income per worker grows by g). Standard of living is measured by growth in Y/L.

Answers may vary for reasons to account for differences.

d. For Country A, how fast is output growing in the steady state?  How fast is output per worker growing?  For Country B, how fast is output growing in the steady state?  How fast is output per worker growing?

	
	Country A
	Country B

	Y
	n + g = 3%
	4%

	Y/L
	g = 2%
	1%


5. An economy described by the Solow Growth Model has the following production function
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a.    Solve for the steady state value of k and y as a function of s, n, g and (. 
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b.    If ( = 0.1 and n = 0.03 and g = 0.02, solve for the Golden Rule level of Capital        

       Accumulation.

From the Golden Rule level:
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