Economics 3510

Macroeconomic Theory and Policy

Problem Set #3

1. (Labor Demand and the Nominal Wage)  In this exercise we derive the demand curve for labor in terms of the nominal wage by equating the nominal wage to the marginal product of labor multiplied by the price of output.
	No. of Workers (L)
	No. of Loaves Baked per Hour (Y)
	Marginal Product of Labor (MPL)
	Price per Loaf (P)
	Price per Loaf ( MPL
	Nominal Wage (W)

	0
	0
	--
	$2
	--
	$16

	1
	20
	
	$2
	
	$16

	2
	36
	
	$2
	
	$16

	3
	48
	
	$2
	
	$16

	4
	56
	
	$2
	
	$16

	5
	60
	
	$2
	
	$16

	6
	62
	
	$2
	
	$16


a. Use the data from the first two columns to graph the production function for bread.  Remember to plot the number of workers (L) on the horizontal axis and the number of loaves baked (Y) on the vertical axis.  Is the slope of the curve positive or negative?  What does this tell us about the production function?  How does the slope change as the firm hires additional workers?  What does this tell us?  

b. Recall that the marginal product of labor (MPL) is defined as the extra amount of output the firms gets from hiring an additional unit of labor.  When the firm hires its first worker, bread production rises from 0 to 20 loaves per hour.  Consequently, the MPL of the first worker is 20.  Using the definition of MPL, complete the remainder of column 3.  

c. Now use the data from columns 1 and 3 to sketch a plot of the marginal product of labor schedule.  Make sure you label the axes and intercepts carefully.  Is the slope of the curve negative or positive?  How is this related to the law of diminishing marginal productivity?  

d. The number of workers that the firm will hire depends on the production function and on two additional items: the wage rate and the price for each loaf of bread.  Assume that the firm operates in perfectly competitive input and output markets.  Consequently, the firm will not drive up wages if it hires additional employees or drive down the price of bread if it sells more bread.  Assume that the market price for a loaf of bread is $2.  Thus, as the firm hires additional workers, its revenues from sales will rise by $2 multiplied by MPL.  For the first worker this will equal $2 ( 20 = $40.  Use this information to complete column 5 of the table. 
e. Now assume that the market wage for each worker is $16 per hour.  The bread company will hire an additional baker only when the extra sales revenue generated just exceeds or equals the wage of $16 per hour.  Consequently, how many bakers will the bakery hire?       
2. (The Cobb-Douglas Production Function)  This exercise utilizes a simple Cobb-Douglas production function to illustrate some of the concepts discussed in class—constant returns to scale, diminishing returns, and Euler’s theorem.  

a. Consider the following Cobb-Douglas production function: 
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Compute the value of Y for K = 100 and L = 25.
b. Define the term constant returns to scale.  Now show that the production function has constant returns to scale by completing the following table:

	K
	L
	Y
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	100
	25
	

	200
	50
	

	2500
	625
	


c. Using the original values, where K = 100 and L = 25, compute the marginal product of labor at L = 25 by calculating how much output would rise if an additional worker were employed.  This can be done by substituting L = 26 and K = 100 in the production function and noting the increase in Y.  

d. Start again at the original values of K = 100 and L = 25, and compute the marginal product of capital at K = 100 by calculating how much output would rise if an additional unit of capital were employed.

e. Recall that, in equilibrium, firms will hire labor until MPL equals the real wage W/P and will hire capital until MPK equals the real rental price of capital R/P.  Using your answers from parts c and d, calculate the total real labor payments, (W/P) ( L, as well as the total real payments to capital, (R/P) ( K.  To illustrate Euler’s theorem, add up the factor payments and compare the sum with your answer from part a.  This theorem states that if a production function has constant returns to scale and each factor of production is paid its marginal product, then the sum of these factor payments equals total output.  

3. (The Saving-Investment Identity)  In this exercise we assume that the total output of the economy is fixed and that the factors of production are fully utilized.  We then show that national saving is equal to investment.  

Assume that there are two factors of production, K and L, and that they are both fully employed.  Furthermore, assume that the economy is described by the following set of equations:

Y = F(K,L) = 1,200

Y = C + I + G
C = 125 + 0.75(Y – T)

I = I(r) = 200 – 10r
G = 150

T = 100

a. Substituting the values for Y and T in the consumption function, solve for the level of consumption C. 

b. Rearrange the equation for the national income accounts identity to derive an expression for national saving S.  Solve for S.   

c. Solve for the real interest rate r and the level of investment I that clears the loanable funds market.  

d. Sketch the national saving and investment schedules together in a diagram that plots the real interest rate on the vertical axis and the levels of saving/investment on the horizontal axis.  Label your graph carefully.  
e. Economists often divide national saving into two parts in order to separate the saving of households from that of government.  Private saving refers to disposable income minus consumption and public saving is the government budget surplus.  Calculate the levels of public and private saving and verify that they sum to the level of national saving.  

4. During his first term President George W. Bush, with the support of Congress, substantially increased defense spending to counter terrorism and fight the wars in Iraq and Afghanistan.  In addition, taxes were significantly reduced.  Given these developments, complete the following:
a. Use the Investment-Saving diagram to state and illustrate the long-run impacts on national saving, investment, and the real interest rate.          
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