Midterm Exam
Economics 4020-001, Fall 2009

Answer any three of the following four questions (30 points in total, 10 points each question):

1. According to the Solow growth model, long-run economic growth derives from capital accumulation, population growth, and technological progress.  Assume that the US economy can be described by a Cobb-Douglas production function and assume that the labor share of GDP is 0.6, and capital share of GDP is 0.4.  Between 1980 and 2008, the US real GDP grew at an average annual rate of 3.0 percent, real capital stock grew at 2.5 percent, and civilian employment of labor force grew at 1.4 percent.  Answer the following questions: (a) What was the growth rate of total factor productivity of the US economy from 1980 to 2008? (b) Suppose that in the future, the US labor force will grow at an annual rate of 1 percent; and assume that in the future real capital stock and real GDP will grow at the same rate; and assume that total factor productivity will grow at the same rate as it did during 1980-2008; what will be the long-run growth rate of the US economy? (c) Using the Rule of 70 or using your calculator, find out that given your answer to (b), how many years will it take for the US economy to double in size?

Answer Keys:
(a) Total factor productivity growth rate = 3% - 0.4*2.5% - 0.6*1.4% = 1.16% (4 points)
(b) Long-run growth rate = (1.16% + 0.6*1%)/0.6 =2.93% (3 points)
(c) 70/2.93 = Approximately 24 years (3 points)


2. Draw a graph to illustrate the determination of output and capital stock in the Solow growth model (make sure you label all axes and curves correctly).  Assume there is no population growth and no change in technology.  (a) In your graph, show the investment function and the depreciation function; and indicate the steady-state capital.  (b) Now add a new curve in your graph that shows the relationship between output and capital and indicate the steady-state output.  (c) Suppose there is an increase in the saving rate.  What should happen to investment and what should happen to capital and output?  Show the changes in your graph.  (d) In the Solow growth model, if there is a sudden collapse of investors’ confidence (but no change in the saving rate), what will happen?

Answer Keys:
(a) Horizontal and vertical axes (1 point); investment function (1 point); depreciation function (1 point); steady-state capital (1 point)
(b) Output curve (1 point); steady-state output (1 point)
(c) New investment function and new output function (1 point); new steady-state capital and output (1 point)
(d) Nothing will happen (2 points)



3. Draw a graph showing a labor market with structural unemployment (make sure you label all axes and curves correctly).  (a) In your graph, show labor demand, labor supply, a real wage consistent with structural unemployment, and the size of unemployment.  (b) According to efficiency wage theory, profit-maximizing firms may be willing to pay the workers higher than market-clearing wages to improve workers’ effort.  Explain why the firms are willing to pay the workers higher than market-clearing wages (market-clearing wage is the wage at which labor demand equals labor supply).

Answer Keys:
(a) Horizontal and vertical axes (1 point); labor demand, labor supply, real wage, unemployment (4 points)
(b) Workers can choose to shirk or work hard (1 point); the greater is the cost of shirking, the more likely workers will work hard (1 point); if a worker is paid market-clearing wage, a fired worker can soon find another job paid at the same wage—therefore, cost of shirking is zero—no incentive to work hard (3 points)


4. Use the money identity (that is, the quantity equation of money) to illustrate the quantity theory of money.  (a) Write out the money identity and explain the meaning of each variable in the money identity.  (b) According to the quantity theory of money, if there is an increase in money supply, what will happen to the real output?  What will happen to the price level?  (c) What assumptions are required for the quantity of theory of money to draw these conclusions (that is, your answers to (b))?  Are these assumptions realistic when there are economic fluctuations?

Answer Keys:
(a) MV = PY (2 points); quantity of money, velocity of money, price level, real output (2 points)
(b) Real output will not change (1 point); price level will increase (1 point)
(c) Assumptions: constant velocity of money (1 point); real output is pre-determined (1 point).  With economic fluctuations, real output is not pre-determined and velocity of money may change (2 points).

