Macroeconomics Comprehensive Exam
 June 06
ID Number________

You will receive two bluebooks, numbered 1 and 2.  Put your ID Number (not your name) on the line above and on the cover of each bluebook.  
There are five questions below, of which you must answer any four.   Each question is worth 25%.  Use Bluebook No. 1 to answer Questions 1 and 2, and use Bluebook #2 to answer Questions 3-5.   If you choose to answer Question 1, answer on this form, as appropriate, and in Bluebook #1.   Enclose this form in Bluebook No. 1 and turn in both bluebooks.
You have four hours to complete your exam.

Question 1 (Answer Part A on this form and Part B in Bluebook #1).
Assume the following:
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A.   Find the steady-state values of each of the following variables, entering your answer in the blank spaces below:
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B.   Answer the following in your bluebook.

a.
Explain how you would go about determining whether the economy, with characteristics as in part (A) above, has attained the “golden-rule” level of k.  Yes or no:  Does the economy in (A) attain this level of k?  How do you know?
b.
Suppose there is an increase in the saving rate.  Describe how this change would affect the values of the variables for which you solved above.  Illustrate graphically.

Question 2 (Answer in Bluebook #1).
Consider the dynamics of “c” (consumption per unit of effective labor) and of “k” (capital per unit of effective labor) in the Ramsey-Cass-Koopmans model, where the representative household maximizes utility over an infinite time horizon, as constrained by a fixed wage per worker and a wealth endowment. 

a.
What are the steady-state conditions as they apply to the growth of c and of k?  Write the applicable equations and explain what they mean in plain English.
b.
Draw and explain the phase diagram that applies to the dynamics of c and k.  Using this diagram, draw and explain the properties of the “saddle path” along which the economy will move to the steady-state values of c and k.

 c.
Explain why the economy will not reach the golden-rule level of k.  
Question 3 (Answer in Bluebook #2).
Consider a firm that produces output according to the production function F(K(t),L(t)). The price of output is normalized to one. The firm hires L(t) workers and pays them wage w(t). The firm owns its capital, which has the depreciation rate (. There is an adjustment cost to changing the capital stock: if the firm want to install I units of capital, it has to pay 
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, which is the present value of all future profits of the firm, discounted at the constant rate r.

a. Write down the optimization problem of the firm.

b. Use the Hamiltonian function to solve this optimization problem.

c. Show the motion equation of the costate variable. Explain the meaning of the costate variable in this problem.

d. Show that the first-order conditions you derived in (b) reduce to the usual static first-order conditions of the firm if there is no adjustment cost 
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. What is the value of the costate variable in this case?

Question 4 (Answer in Bluebook #2).
Very few macroeconomic models have complete analytic solutions. In most cases, macroeconomists have to resort to numerical methods. This question will test your understanding of the numerical methods used in macroeconomics.

a. Describe and contrast the main numerical methods used to solve models without consumer optimization.

b. Can any of the methods you described in (a) be used to solve a deterministic model with consumer optimization? If yes, how? Evaluate this approach: what are its shortcomings?

c. What numerical method would you recommend to solve a model with consumer optimization? Describe this method. What are the potential difficulties in using this method?

Question 5 (Answer in Bluebook #2).
Consider an individual who lives for T periods whose lifetime utility is 
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, where u(() is the instantaneous utility function (increasing and concave) and Ct is the consumption. The individual has initial wealth A0 and incomes Y1, Y2,…, YT in the T periods of his life. The individual takes these as given. The individual can save or borrow at zero interest rate, subject to the constraint that all debt is repaid at the end of life.

a. Write down the individual’s budget constraint. Write down the Lagrangian and derive the first-order condition(s) for the utility-maximizing individual. Derive the expressions for Ct and St (savings). What can you say about the lifetime consumption and savings patterns?

b. This simple model assumes that the income is exogenous. In most macro models, however, income is given by a production function. List typical functional forms of a production function. List interesting properties (if any) of each functional form.

c. For each input into the production function, provide an example of a model where this input if endogenous. You should do this for at least three inputs: technology, physical capital, and labor. Write down the expression (or expressions) that determines the value of the input in the model.
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