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Section Number _______________________

This 75 point midterm consists of three parts: a short response section with 5 short response questions worth 5 points each for a total of 25 points; a problem section with two problems worth 15 points each for a total of 30 points; and an essay section worth a total of 20 points.

You will want to write legibly since illegible answers will be graded as wrong answers.

You will want to present your work in an orderly fashion since a lack of organization will be interpreted as a lack of mental clarity and competent expression.

You will want to make sure your answers are clear and easy to find on the test.

All work should be done on the exam booklet and all answers should provide work and any formulas that are used.  A lack of work for any answer may be penalized by a lower grade on that section.

Calculators are fine to use.  

If there is an error on the exam or you do not understand something, make a note on your exam booklet and the issue will be addressed AFTER the examination is complete. No questions regarding the exam can be addressed while the exam is being administered.
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1. 




__________________

2. 
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__________________
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75 points

__________________

(Left Blank for scratch paper)

I. Short Response (worth 5 points each and total 25 points)

For each of the following statements write a brief answer. Make sure your answers are well organized, neatly written, and explicit. Do not exceed the space provided under the question: these are short responses.

1. (5 points) For this question use a Solow Growth Model with no technological change and no population change. An economy is initially in steady state at a level of capital per worker above the Golden Rule level of capital per worker.  What must a social planner do to the savings rate to reach k*gold?  Compare the current steady state values of consumption per worker, investment per worker, and output per worker to those at the Golden Rule steady state.
As capital per worker is currently above k*gold, the planner must decrease savings to get the economy to reach k*gold.  By definition of the Golden Rule level of capital per worker the consumption per worker will be higher at k*gold.  Since capital per worker will be lower at k*gold, output per worker must also be lower than at the current steady state.  Since both the savings rate and output per worker are lower at k*gold, investment per worker must be lower at k*gold  than the current steady state also.
2.   (5 points) The population growth rate in the US is currently approximately 2% per year.  Assume that this falls to 0% per year due to increased border security and lower birth rates.  Write out the condition which defines the Golden Rule level of capital per effective worker.  If the rate of technological change in the US economy and the capital depreciation rate are constant, what will happen to the level of capital per effective worker after this change in the population growth rate if the social planner wishes to keep the economy at k*gold?

The Golden Rule level of capital per effective worker is defined by MPK = n + δ + g.  If n falls and both δ and g are constant, then MPK must also fall, which happens when k*gold rises.  Thus, the level of capital per effective worker must rise after n falls so that the economy can begin transitioning to the new k*gold.

3.   (5 points) The United States decides to increase their level of taxation. Use a long-run model of a small open economy to graph and analyze the effects of increased United States taxation on Jamaica’s real exchange rate and trade balance as well as on Jamaica’s level of national savings and investment.  Assume that everything else that might affect the world loanable funds market is unchanged except for this increased level of taxation in the United States. Furthermore, assume that there is no change in monetary policy in either country. 

Using graphs illustrate the effect of this change in US policy on Jamaica’s real exchange rate and trade balance as well as on Jamaica’s level of national savings and investment. Be sure to label your graph: including the axes, appropriate curves, initial equilibrium values, shifts if they occur, and new long-run equilibrium values.  What happens to Jamaica’s level of net exports, real exchange rate, equilibrium interest rate, and the equilibrium quantity of investment? 
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The increase in US government taxation shifts the world national savings curve to the right, as the US level of public savings increases.  This effectively decreases the world interest rate, from r1 to r2.  Since Jamaica is a small open economy, Jamaica’s Investment and National Savings Curves do not shift, but there is a decrease in the quantity of national savings and an increase in the quantity of investment.  This decreases the net capital outflows in the real exchange rate market, increasing the real exchange rate.  Summary {Δ NX < 0, Δ ε > 0, Δ r < 0, Δ I > 0}

4.   (5 points) Define the term “efficiency wage”.  What are four reasons why paying an efficiency wage could raise a firm’s profits?

An efficiency wage is a wage above the labor market equilibrium wage.  Employers might pay an efficiency wage to reduce worker turnover; to raise worker effort levels by reducing moral hazard; to raise worker effort levels through improved morale; to attract higher quality workers; or to increase the nutrition of their workers and therefore the level of production they can produce.  All of these things could raise a firm’s productivity, which could increase revenues more than the increased costs of a higher wage.  Thus a firm would pay an efficiency wage to raise profits.

5.   (5 points) Define the natural rate of unemployment.  What is the natural rate of unemployment if the job separation rate (s) is 2% and the job finding rate (f) is 23%? What will happen to the natural rate of unemployment if state governments create job placement centers all across the country?

The natural rate of unemployment is the average rate of unemployment around which the economy fluctuates and to which the economy’s unemployment rate gravitates toward in the long run.  U/L in steady state long run equilibrium, the natural rate of unemployment is equal to 8%.
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The natural rate of unemployment will decrease as the job finding rate increases with the newly created job placement centers.

II. Problems (worth a total of 30 points)

Answer the following problems in the space provided. Make sure you show all your work and that you write the general form of any formula you use before you enter explicit numbers into the formula, as you may receive partial credit for shown work with an incorrect answer.  Your work must be neat, legible, and organized in order to get full credit.

1. (15 points total) A closed economy has an aggregate production function given by 
[image: image4.wmf](

)

2

/

1

2

/

1

20

EL

K

Y

=

 where Y is real GDP, K is capital, L is labor, and E is a labor augmenting technology.  Assume that E is initially at 1 and that there is no government sector.

a) (1 point) Rewrite this production function in terms of output per effective worker and capital per effective worker.

We divide both sides of our production function by EL or L (If you first plug in E = 1), yielding 
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b) (1 point) Suppose there are 100 labor hours and 100 units of capital in this economy.  What is the current level of capital per effective worker?

k = K/EL = 100/(100)(1) = 1

c) (1 point) Given the information in part (b) as well as the initial information, what is the current level of GDP, Y, for this economy?

We can simply put these values of K and L into our original Cobb-Douglas production function, so 
[image: image6.wmf](

)

.

2000

)

10

)(

10

(

20

20

2

/

1

2

/

1

=

=

=

EL

K

Y


d) (3 points) Assume that 20% of capital depreciates in any given year.  If the population is growing at 15% per year and labor-augmenting technology is improving at 15% per year, what savings rate is necessary to sustain the current ratio of capital per effective worker in steady state?

In steady state, 
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.  We also know that the current level of k is K/EL = 100/(10)(10) = 1, so we have
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 or 2.5%.

e) (2 points) Using your answer in d), find the steady state values of consumption per effective worker and investment per effective worker.

We know that i = sy, and as y = 20 and s=0.025 we know that i = (.025)20 = 0.5.

We can either use c = y – i and the answer we just found, which states c = 20 – 0.05 = 19.5 or we can use the fact that c = (1-s)y = 0.975(20) = 19.5.  Both equations yield c = 19.5.

f) (2 points) What will the level of real GDP be in this economy next year?

GDP grows at the rate (n+g)% per year due to the growth of both labor and labor-augmenting technology.  GDP is currently 2000, so next year’s GDP is

2000 + (.15+.15)(2000) = 2000 + 600 = 2600.

g) (2 points) What will the capital/labor ratio be in this economy next year?

The capita/ labor ratio will grow at the rate g, the rate of technological progress.  K/L is currently (100)/(100) = 1, so next year’s K/L is 1 + (.15)1 = 1.15.

h) (3 points) Find the Golden Rule level of capital per effective worker.

The Golden Rule level of k is given by MPk = δ + n + g.  We plug in for MPk and solve as follows:
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2. (15 points total) Use an aggregate demand and aggregate supply model of the economy to answer the following questions.

a) (2 points) Define aggregate supply.

Aggregate supply is the relationship between the quantity of goods and services supplied and the price level.

b) (2 points) Define aggregate demand.

Aggregate demand is the relationship between the quantity of output demanded and the aggregate price level. 

c) (2 points) What happens to the US aggregate demand curve if the Federal Reserve Bank sells treasury bonds in an open market operation?

A sale of treasury bonds in the open market will decrease the supply of money in the economy, and the nominal value of output.  Thus the aggregate demand curve will shift left or in toward the origin.

d) (4 points) Describe what happens in the short run and in the long-run to the equilibrium level of output and equilibrium price level if OPEC reduces the amount of oil produced this year effectively reducing the supply of gas this year.

The reduction in the supply of gas pushes up gas prices and shifts the short-run aggregate supply curve up.  As the short-run aggregate supply curve is horizontal, the short-run equilibrium price level will increase and the short-run equilibrium level of output will decrease.  In the long-run all prices are flexible, and the long-run aggregate supply curve will not shift.  As a result, there is no change in the long-run equilibrium price level or the long-run equilibrium level of output.

e) (5 points) Suppose the economic forecast is for a recession caused by an increase in production prices.  Policymakers, once the recession occurs, enact a stabilization policy that will keep the level of output constant at the full employment level. Describe the stabilization policy and how the policy enables the economy to return to the full employment level of output. Draw a graph that illustrates the initial long run equilibrium, the short run effect of the change in production prices, and the final long run equilibrium after the policy intervention. In your graph depict the SRAS, LRAS, and AD curves. In your graph make sure to label each curve, any shifts in the curves, the initial long run equilibrium level of output and aggregate price level, the short run equilibrium levels of output and aggregate price level due to the recession, and the long run equilibrium output and aggregate price level after the effective policy intervention.

If the prediction is for an economic recession due to increasing prices, then we know that the short-run aggregate supply curve is predicted to shift up.  This will cause the price level to increase and the level of output to fall in the short run.  A stabilization policy for this prediction would have the Federal Reserve Bank purchase bonds in the open market, effectively increasing the money supply and shifting the aggregate demand curve to the right.  The price level will increase and the level of output will remain the same as the initial level.
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IV. Essay (worth a total of 20 points)

General Directions for Essay: You are to write an essay on the following topic.  This should be a unified, thoughtful essay. The essay will be graded on content, expression, clarity, organization, and overall quality (including legibility).

1. Great Britain and the Falkland Islands are a large open economy and a small open economy, respectively.  During a recent diplomatic meeting, Great Britain agreed to assist the Falkland Islands by implementing one of two policies:

a) Great Britain would offer a tax credit to any of their own citizens who purchase goods made in the Falkland Islands. British citizens who opted to purchase Falkland Island goods would pay lower taxes to Great Britain, which effectively increases the British demand for Falkland goods and services. Great Britain government officials estimate that this policy will effectively reduce their tax collections by a significant amount. In implementing this policy, Great Britain does not alter its money supply.
b) Great Britain would increase its own money supply, while maintaining its existent fiscal policy at the current level. 
For your analysis, assume that Great Britain’s government spending is unchanged and that private savings in the Falkland Islands does not depend on the real interest rate (i.e., Private savings in the Falkland Islands is constant no matter what the level of the real interest rate). Also assume that the Falkland Islands make no changes in fiscal or monetary policy.
For both policies a) and b), describe the effect these policies would have on the real interest rate, nominal interest rate, and nominal exchange rate in the Falkland Islands.  Which policy would result in a higher nominal exchange rate?

For a), as the Falkland Islands are a small open economy, their real interest rate is the world interest rate.  As Great Britain (GBR) is a large country, its fiscal policies are able to affect the world real interest rate.  Since GBR has decreased its net taxes while keeping government spending constant, its national savings falls, shifting the supply curve in the market for loanable funds to the left and raising the world real interest rate.  From the Fisher Equation, the nominal interest rate in the Falkland Islands is given by i = r* + pi, and since inflation has not changed, the nominal interest rate must also rise when r* goes up.  The tax credit encourages the citizens of GBR to import more from the Falklands at any given exchange rate, so the NX curve shifts right.  And since the interest rate has gone up, I falls while NS remains constant in the Falklands.  So the NS-I curve shifts right.  Thus, the change in the RER is ambiguous.  Since the nominal exchange rate is given by e = (RER)(P*/P) and neither price level is changing, the change in the nominal exchange rate is also ambiguous.

For b), we know that the classical model features the classical dichotomy, so a change in a nominal variable cannot affect a real variable.  Therefore, the real interest rate is unchanged.  If GBR increases its money supply, this does not affect the inflation rate in the Falklands, so the Fisher equation tells us that the nominal interest rate also does not change.  The nominal exchange rate is given by e = (RER)(P*/P).  The classical dichotomy means that the real exchange rate does not change, but the increase in the money supply increase the price level in GBR, so P* increases.  As P does not change, this means that e must increase.

Under a), we know that the change in e is ambiguous.  Under b), we know that e increases. However, we have no way of determining the magnitude of the increase in e under either plan, so either plan could result in a higher nominal exchange rate.
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