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Problem Set 3 ECA5102: Macroeconomics (Semester 1, AY2008-09) Due Date: November 10, 2008 (in class) Note: Most of the questions in this problem set are based on end-chapter problems in Romer (2006), chapters 4 and 5. 1. Suppose the period-t utility function, ut , is ut = ln ct + b(1 − lt )1−γ /(1 − γ), b > 0, γ > 0, rather than equation (4.7) in the text. (a) Consider the one-period problem analogous to that investigated in equations (4.12)(4.15) in the text. How, if at all, does labor supply depend on the wage? (b) Consider the two-period problem analogous to that investigated in equations (4.16)(4.21) in the text. How does the relative demand for leisure in the two periods depend on the relative wage? What is the inter-temporal elasticity of substitution of leisure with respect to the wage? How is this elasticity related to γ? Provide an intuitive explanation. 2. Suppose an individual lives for two periods and maximizes expected utility given by: ln C1 + E(ln C2 ). The consumption in the second period is uncertain because the rate of return on savings, r, is potentially uncertain. (a) Suppose the individual has labor income of Y1 in the first period of life and 0 in the second period. i. Solve the individual’s problem and find C1 . ii. Compare C1 in the following two cases: 1) when there is no uncertainty i.e. r is known with certainty; 2) when there is uncertainty, i.e. r is not known and the consumer has to form expectations about it. (b) Suppose the individual has labor income of 0 in the first period and Y2 in the second period. i. Write down the Euler’s equation for this problem in terms of C1 . ii. Compare C1 in the following two cases: 1) when there is no uncertainty i.e. r is known with certainty; 2) when there is uncertainty, i.e. r is not known and the consumer has to form expectations about it.[Hint: I am asking you to compare C1 in the two cases. There is sufficient information in the question to do so. However, there is not sufficient information to solve for C1 in the case of uncertainty. To answer the question, you will need to use the following two results: 1) E(XY ) = E(X)E(Y ) + cov(X, Y ); 2) For any convex function f (x) of x, E[f (x)] > f [E(x)].] 3. Consider an economy consisting of a constant population ofPinfinitely lived individuals. The t representative individual maximizes the expected value of ∞ t=0 u(Ct )/(1 + ρ) , ρ > 0. The 2 instantaneous utility function is u(Ct ) = Ct − θCt , θ > 0. Assume that C is always in the range where u0 (C) is positive. Output is linear in capital, plus an additive disturbance: Yt = rKt + et . There is no depreciation; thus Kt+1 = Kt + Yt − Ct , and the interest rate is r. Assume r = ρ. Finally, the disturbance follows a first-order autoregressive process: et = φet−1 + t , where −1 < φ < 1 and where the t ’s are zero-mean, i.i.d. shocks.
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(a) Find the first-order Euler equation relating Ct and E(Ct+1 ). (b) Guess that consumption takes the form Ct = α + βKt + γet . Given the guess, what is Kt+1 as a function of Kt and et ? (c) What values must the parameters α, β and γ have for the first-order condition in part (a) to be satisfied for all values of Kt and et ? [Hint: Substitute Kt+1 in the Euler’s equation and equate the coefficients of Kt and et as well as the constants on the left-hand side of the equation to their counterparts on the right-hand side.] 4. Temin [2008] is a scathing criticism of the real business cycle theory. Read Temin’s review and comment on it briefly in the light of what you know about the real business cycle theory from your lectures. Restrict your comments to 100-150 words. 5. Consider the following model of income determination. Consumption depends on the previous period’s income: Ct = a + bYt−1 . The desired capital stock is proportional to the previous period’s output: Kt∗ = cYt−1 . Investment equals the difference between the desired capital stock and the stock inherited from the previous period: It = Kt∗ − Kt−1 = Kt∗ − cYt−2 . Government purchases are constant: G = 1. Output is: Yt = Ct + It + Gt . (a) Express Yt in terms of Yt−1 , Yt−2 and parameters of the model. (b) Let a = 0, b = 0.9 and c = {0, 0.5, 0.9}. Assume that output is at its steady state level for the first three periods. In the fourth period, there is a one-time shock to G. Specifically, G4 = 2. Plot the effects of this shock on output up to the 50th period. [Hint: Do it separately for each value of c and generate three graphs. Use MS Excel to do the computations.] 6. Let gt be growth rate of output per worker in period t, πt (price) inflation and πtw wage inflation. Suppose that initially (in period t − 1) g is constant and equal to g L and that unemployment is at the level that causes inflation to be constant. In period t, g rises permanently to g H > g L . Describe the path of ut that would keep price inflation constant for each of the following assumptions about the behavior of price and wage inflation. Assume φ > 0 in all cases. (a) The price-price Phillips curve: πt = πt−1 − φ(ut − u ¯), πtw = πt + gt . w − φ(u − u (b) The wage-wage Phillips curve: πtw = πt−1 ¯), πt = πtw − gt . t



(c) The pure wage-price Phillips curve: πtw = πt−1 − φ(ut − u ¯), πt = πtw − gt . (d) The wage-price Phillips curve with an adjustment for normal productivity growth: πtw = πt−1 + gˆt − φ(ut − u ¯), gˆt = ρˆ gt−1 + (1 − ρ)gt , πt = πtw − gt . Assume that 0 < ρ < 1 and that initially gˆ = g L .



References P. Temin. Real Business Cycle Views of the Great Depression and Recent Events: A Review of Timothy J. Kehoe and Edward C. Prescott’s Great Depressions of the Twentieth Century. Journal of Economic Literature, 46(3):669–684, 2008.
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