MACROECONOMICS COMPREHENSIVE EXAM

PRACTICE QUESTIONS 2006
1.
Write down and illustrate graphically the steady state of the economy in the standard Solow model of economic growth.  In answering, consider the following:

a.
The effect of an increase in the saving rate on per-capita output and on economic growth.

b.
The manner in which a natural resource constraint, when added to the model, can exert a “growth drag.”  How important is this drag likely to be?

c.
The implications of the Solow model for convergence:  What does the model cause us to expect, and what do the data show?

d.
The Golden-Rule rate of saving.

 2.
Provide a derivation of the Euler equation in the context of the Ramsey-Kass-Koopmans model.  Discuss the difference between this model and the standard Solow model with respect to the attainability of the Golden-Rule rate of saving.  

3.
There exists a class of “new growth theory” models in which knowledge accumulation is endogenous.  One class of such models was developed by Romer, Grossman, Helpman and others.  These models may or may not include capital as a variable.  Discuss the conditions under which the economy will converge to a balanced growth path (a) with and (b) without capital in the model.

4. Describe and compare the numerical solution methods for general equilibrium models with constant savings rates. Make sure to describe the algorithms and compare the convergence rates.
5. Write down the equations characterizing the solution of the consumer optimization problem in the Ramsey model. Write down the equations describing the equilibrium.

a. How would you analyze the stability of this equilibrium (i) analytically (graphically) and (ii) numerically?
b. If given initial conditions, what numerical methods would you use to solve for the corresponding optimal trajectories of the consumption and capital stock?
6. Consider an economy populated by a representative household. The size of the household is fixed and normalized to 1. The period utility function of the household is u(ct). The household is required to have a sufficient amount of currency before it is able to purchase the consumption good. The lifetime utility of the household is the same as in the standard Ramsey model in discrete time. The budget constraint of the household is 
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, where Bt is the amount of household assets, r is the exogenously given interest rate, Mt is the money balance of the household, and Pt is the price level. The household is required to acquire sufficient currency in period t-1 to cover all consumption purchases in period t. The corresponding constraint (the “cash-in-advance” constraint) is 
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a. Solve the consumer optimization problem and derive the Euler equation. Assume that 
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 (Fisher parity condition), where it is the nominal interest rate.

b. Compare the Euler equation you derived in (a) with the Euler equation one obtains in a standard Ramsey model (without money). Try to interpret any differences. Under what conditions will the two Euler equations be the same?
7. Consider a discrete stochastic growth model with the period utility function u(ct). Assume CRRA utility function. Population size is constant and normalized at 1. The total factor productivity is given by 
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a. Write down the consumer optimization problem and the corresponding Bellman equation.

b. Describe the value-function and policy-function iteration solution methods for this Bellman equation.
c. Find the non-stochastic equilibrium point of this model (substitute the shocks by their unconditional means).

d. Rewrite the consumer optimization problem so that all nonlinearities are inside the utility function (i.e. that the capital accumulation equation is linear).
e. Use Taylor series (up to the quadratic term) to approximate the utility function around the steady state you found in (c). 
f. Explain how you would solve (numerically) this linear-quadratic problem.
8. Solve the consumer optimization problem in the overlapping-generations model. Derive the expression for the savings rate. Why is it that the equilibrium capital stock may exceed the “golden” level in this model, but not in the Ramsey model? 
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