Economics 302

Spring 2008

Homework #2

Homework will be graded for both content and neatness.  This homework does not require the use of Microsoft Excel, but you will find Excel speeds up the calculations greatly in this homework.

1) Consider an aggregate production function of the form Y=AKαL1-α, where A represents the level of technology, L is the level of Labor, and K is the level of capital. Firms operate in a competitive market and therefore take factor prices as given, with W as the wage rate, R the rental rate of capital, and P the output price.
a. Write down the firm’s profit function based on the information above, and find the necessary conditions for profit maximization (Hint: These conditions were discussed in class and are the same conditions you would get if you set the derivatives of profit with respect to capital and labor to zero using calculus.)  Briefly explain why these conditions must hold if the firm is profit maximizing.

b. If the labor income share in production is equal 0.75, find the value of α in the production function using one of the Cobb-Douglas properties discussed in class.  
c. What is the level of production if 10 units of capital are used in production, the rental rate of capital is 5, and the output price is 2? 

d. What is the level of labor used in this production function based on the information and answers you have found above if the level of technology is 1?

e. What is the wage rate for labor?

2) Assume that the economy’s aggregate production function is 
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where A is the level of technology, K is the level of capital and L is the level of labor.  The consumption function is equal to C=250+0.7(Y-T). Investment spending is given by the following schedule I=1650-16000r, where r is the real interest rate in decimal form. The government’s fiscal policy is such that the budget has a 100 deficit, with 500 collected in taxes. The supply of capital and the supply of labor are fixed at 100 units each, and the level of technology is 45.

a. What is the level of national savings in this economy?

b. What is the equilibrium interest rate and level of investment spending in this economy?

c. Suppose that there is a production process change, leaving the level of technology the same, but such that the investment function is now I=2050-20000r.  What is the new equilibrium level of output, consumption, savings, investment and interest rate in the economy?  

d. Do technological changes affect the level of output in the economy?  Contrast this with what you found in the previous problem.

3) Quantity Theory of Money
a. Let the level of money range from 1000 to 2000 in 100 unit increments (noted in the left most columns) and let the velocity of money range from 5 to 10 in 0.5 increments (noted in the top rows).  The price level in each cell is one defined by the quantity theory of money, and is consistent with a fixed output of $100 and the Money supply in that row and velocity of money in that column.
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b. Based on your calculations in the table above and what you know about the quantity theory of money, examine the validity of the following statement.  “If production is constant and the ratio of money individuals wish to hold is always the same, the amount of money in the economy and inflation are unrelated.”

4) Below are two tables of statistics selected from the Organization for Economic Cooperation and Development (OECD) website. 
CPI for OECD Member and Nonmember Countries 

	Month
	Jul-07
	Aug-07
	Sep-07
	Oct-07
	Nov-07
	Dec-07

	Consumer Price Index (All Users)
	OECD Member Countries.

	
	Canada 
	150.2
	151.7
	152.6
	153.7
	153.5
	154.7

	
	Mexico 
	232.9
	235.7
	239.8
	242.8
	244.4
	246.3

	
	United States
	151.3
	151.8
	152.9
	153.5
	154.1
	154.8

	
	Japan 
	116.7
	117.1
	117.3
	117.5
	117.9
	118.1

	
	Korea 
	180.5
	181.9
	182.9
	184.6
	187.4
	189.7

	
	Czech Republic
	168.6
	169.6
	171.1
	172.3
	173.3
	174.9

	
	Denmark 
	179.8
	182.7
	185.3
	187.7
	188.9
	190.6

	
	Hungary
	234.3
	237.4
	240.1
	243.2
	247
	249.1

	
	Iceland
	332.1
	347.7
	361.8
	382.5
	396.8
	399.1

	
	Norway
	183.8
	186
	188.8
	191.1
	193.4
	194.5

	
	Poland
	184.9
	187
	190.1
	191.7
	192.2
	193.9

	
	Slovak Republic
	193.9
	193.8
	194.2
	196.8
	198.2
	198.9

	
	Sweden
	160.8
	161.6
	164.8
	168.9
	173.1
	177.3

	
	Switzerland
	129.8
	129.5
	129.2
	129.6
	130.3
	130.9

	
	Turkey
	626.9
	636.7
	645.5
	646.8
	647.9
	654.4

	
	United Kingdom
	186.3
	188.2
	190.4
	192.6
	193.7
	193.9

	
	Non OECD Member Countries

	
	Brazil
	293.9
	297.3
	302.3
	308.8
	312.2
	315.3

	
	India
	291.2
	296.1
	302
	308.1
	312.8
	318.8

	
	Indonesia
	215.1
	218.2
	220.6
	222.3
	225.1
	232.2

	
	Russian Federation
	953.9
	979.3
	1005.7
	1026.8
	1071.4
	1116

	
	South Africa
	314.5
	321.6
	326.8
	329.7
	335.1
	341.4


Source: http://www.oecd.org/dataoecd/43/20/35827900.pdf 
Money Supply for OECD Member and Nonmember Countries 

	Month
	Jul-07
	Aug-07
	Sep-07
	Oct-07
	Nov-07
	Dec-07

	Broad Money Aggregate
	OECD Member Countries.

	
	Canada 
	117.4
	117.1
	117.3
	117
	117.3
	117.4

	
	Mexico 
	136.3
	136.8
	137.9
	138.4
	139.4
	140

	
	United States
	121
	120.7
	121.1
	121.3
	122.1
	122

	
	Japan 
	97.9
	98.4
	98.4
	98.7
	98.5
	98.7

	
	Korea 
	123.7
	123.8
	124.5
	124.8
	124.8
	125.3

	
	Czech Republic
	118.5
	118.8
	118.5
	119.2
	120.3
	120.8

	
	Denmark 
	113.9
	113.7
	114.3
	114.7
	115.5
	115.4

	
	Hungary
	149.4
	149.3
	150.3
	151.6
	152.4
	153

	
	Iceland
	137.4
	137.4
	139.2
	139.9
	140.8
	141.8

	
	Norway
	111.8
	111.7
	112.4
	112.7
	114.5
	115.5

	
	Poland
	118.4
	117.9
	118.9
	119.5
	120.4
	120.7

	
	Slovak Republic
	142.2
	142.3
	142.7
	143.5
	144.2
	144.6

	
	Sweden
	111
	111
	112.1
	112.7
	113.4
	113.6

	
	Switzerland
	106
	105.9
	106
	106.9
	107.4
	107.7

	
	Turkey
	377
	378
	381
	388
	396
	397

	
	United Kingdom
	112.2
	112.5
	112.6
	113.2
	113.5
	114.1

	
	Non OECD Member Countries

	
	Brazil
	163.5
	164.3
	164.6
	165.1
	165.7
	167

	
	India
	138.1
	139.1
	139.1
	140.2
	140.2
	140.2

	
	Indonesia
	187.1
	188.5
	190
	191.5
	191.9
	194

	
	Russian Federation
	239.7
	239.9
	241.8
	245.8
	248.8
	 

	
	South Africa
	144.4
	145.1
	146.1
	147.4
	148
	149.3


Source: http://www.oecd.org/dataoecd/43/20/35827900.pdf 
a. Use the quantity theory of money and the approximation techniques for percentage change discussed in class to find an approximate relationship between the percentage change in CPI and the percentage change in Money Supply.

b. Use these tables to create a table containing two different correlation coefficients for each of the listed countries and the average of all countries.  The first correlation coefficient is between CPI and Money Supply, and the second correlation coefficient is between the percentage change in CPI and the percentage change in Money Supply. (Hint: Excel has a function call “correl” in which you select the series and excel creates the correlation coefficient for you. For interpretive purposes, a Correlation Coefficient indicates the strength and direction of a linear relationship between two variables.)

c. Explain whether you believe the Quantity theory of Money holds in the listed countries above: support your position with the statistics you created in the part (b) of this problem.
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