Econ 6344 – Macroeconomics I

Final Examination
December 4th, 2007
Read each problem carefully and make sure you answer all the questions asked within each problem.  

1.  [25 points] Let’s consider some models of economic growth in which there is government spending, which is productive but is subject to congestion. Consider the following production function:

y = k( (g/k)(
All variables are in per capita terms. g denotes the amount of government capital per capita. It is accumulated by means of annual investments by the government, which are financed by a proportional tax on output at rate, T. Both government capital and private capital depreciate at a constant rate, (, and there is no technological progress or population growth. The saving rate is constant and given by s, and savings takes place out of after-tax income.

A. For the production function, what are the conditions on ( and ( under which we will have endogenous growth?

B. Assuming we have endogenous growth, show for the model that in the steady-state g/k is constant. 

C. What level of T will maximize the steady state growth rate of output?

2.  [25 points] Consider an economy in which individuals get utility from a combination of private consumption (C) and government spending (G). Individuals have instantaneous utility: U=CαGβ, where (α+β) < 1. Individuals are infinitely-lived and the discount rate is θ. 
Per capita income in each period is 1. Income CANNOT be saved from one period to the next, so people must consume their income every period.  Per capita government spending has the following pattern: in even-numbered years it is equal to 2. In odd-numbered years it is equal to 1.  (Assume the government spending is financed by government owned oil-wells so there is no taxation and no need to pay off government debt.) 

A.  Solve for the two market clearing interest rates: rodd, which is the real interest rate on money loaned out in odd years and repaid in even years, and reven, which is the real interest rate on money loaned out in even years and repaid in odd years.

3.  [25 points] In an OLG setting, individuals have utility over their consumption in both periods of their life, as well as over the number of children they have: 
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.  People only work in the first period of their life, earning a wage of 
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 for their time, and the time they spend working depends on the number of kids they have.  Their lifetime budget constraint is: 
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.  So the more kids they have, the less money they will have available to spend on consumption over periods 1 and 2.   The capital stock in this economy evolves according to 
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.   Production in this economy is Cobb-Douglas with 
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A. Solve for optimal first period savings and the optimal fertility rate for an individual in this economy.

B. Using your expression for optimal savings and optimal fertility to derive the dynamics of the capital stock.  Plot the dynamics on a graph, including the 45 degree line.  Is there a steady state?  If so, what is it?  How does it respond to an increase in the time cost of children (an increase in theta)?

C. Now, extend the analysis to include the possibility that the time cost of children depends on the level of development.  In particular, let 
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.  (People take 
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 as given when they make their decisions.)  Now plot the dynamics of the capital stock.  Is there a steady state?  Is it stable?  Is it possible to have endogenous growth?  
4.  [25 points] Consider a person who will potentially live for two periods.  They earn wages in each period of 
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 and 
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.  They have log utility.  The interest rate and discount rate are both zero.  The probability that the person is alive during the second period is p (that is, there is a chance 1-p that they will die after the first period). 

A. Set up the expected utility function.  Solve for optimal savings.  What is the derivative of savings with respect to p? 
B. Under what conditions on relative wages would savings be negative?  

C. Now impose the condition that savings cannot be less than zero (that is, you cannot borrow because you might die before you can repay the loan).  What is the optimal consumption pattern?
D. Are there any conditions under which total utility will fall if p goes up?  That is, if savings can be negative, is there a condition under which utility might go down as the probability of living an extra period goes up?   Are there any conditions under which total utility will decrease as p goes up when we impose the S>0 condition?
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