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Write all answers in your blue book. Show all of your work. 





1. (a) (5pts) Define the Consumer Price Index (CPI). 

(b) (5pts) Consider the information on the CPI for the United States given in the table below. A particular worker, Arnold, earned $30,000 per year in 1994 and $34,000 per year in 1998. Using the CPI as the measure of inflation, did Arnold's purchasing power rise, fall or stay constant between 1994 and 1998? 

	Date
	CPI

	Jan., 1994
	148.3

	Jan., 1995
	152.5

	Jan., 1996
	157.0

	Jan., 1997
	160.6

	Jan., 1998
	163.1

	Jan., 1999
	164.8




(c) (5pts) Define the substitution bias in the CPI. 

(d) (5pts) Describe the measures the Bureau of Labor Statistics has taken this year to reduce the CPI's substitution bias. 





2. Consider the fall of the Roman Empire and the destruction of the Roman capital stock, including aqueducts, sewer systems and roads. Assume that the Roman economy had a Cobb-Douglas production function and perfectly competitive markets. 

(a) (10pts) If the labor supply had stayed constant through this destruction, what would have happened to the marginal product of labor, and the wage paid to labor? In your answer, you should make reference to a supply and demand diagram for labor. 

(b) (10pts) Assuming again that the labor supply had stayed constant, what would have happened to the marginal product of capital, and the rental price of capital? In your answer, you should make reference to a supply and demand diagram for capital. 




3. Consider the Cobb-Douglas production function where real aggregate output Y is given by Y = A K (LxE) 1-, in which A=20 is a parameter measuring the productivity of the available technology, K is the amount of capital employed, L is the amount of labor employed, and =0.4. Here, E indicates the effectiveness of each worker, so that LxE is the amount of effective workers employed (also called the number of efficiency units of labor). The annual depreciation rate in this economy is 0.05, the savings rate is 0.3, the population grows at the annual rate of 0.03, and the measure of labor effectiveness, E, grows at the annual rate of 0.01. 

(a) (10pts) Suppose that the current amount of capital per effective worker, k=K/(LxE), is 800. Find the amount of capital per effective worker next year. 

(b) (10pts) Find the steady-state level of capital per effective worker. 

(c) (10pts) In the steady-state for this economy, at what rate does per capita real income (Y/L) change? 

(d) (10pts) Find the golden-rule savings rate. 





4. (10pts) Consider the following information about the U.S. economy. There are currently 139,260,000 people in the labor force. The labor force grows at the rate of one percent per year. Each year workers earn seventy percent of nominal Gross Domestic Product (GDP). Nominal GDP for the past 12 months was $8,681,000,000,000. Using 1992 as the base year, real GDP over the past 12 months was $7,677,000,000,000. The value of the capital stock is approximately 2.5 times the value of one year's GDP. Each year four percent of the capital stock is lost to depreciation. Each year the depreciation of the capital stock equals ten percent of GDP. Every year technological progress increases the effectiveness of a worker by two percent. Assuming that the U.S. operates with a Cobb-Douglas production function and is in a steady state, use the Solow Growth Model with labor-augmenting technology to determine whether the U.S. has achieved the golden rule steady state. 





5. Consider the Federal Reserve Bank of San Francisco's Economic Letter entitled "Can the Stock Market Save Social Security" by Kevin Lansing. 
(a) (1pt) What is the current size of the social security trust fund? 
(b) (1pt) What is the size of the social security program's liabilities, i.e. the present value of all future social security benefits that the adult population will receive under current laws, less the present value of all future taxes that they will pay? 
(c) (8pts) What policies caused social security's trust fund to be smaller than its liabilities?
