Econ 306 Problem Set 1

Spring 2009
Due February 5, 6:10 pm

Instructor : Chao Wei

Problem 1 Consider a social planner who faces the following problem:

ZBU Ct,lflt (1)

{ct ,kt+1 7lt}t 0%
subject to

0 < ki1 (A =0)ke+ F(ke,ly) — ¢y, (2)
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Here Iy represents the labor supply and other notations are standard. Assume
that 6 =1 and

w(cs, 1 — 1) Inc; +bln(1—1;),
ye = F(k,ly) =ARPLI*0<a< 1.

1. Derive the Bellman equation of this social planner’s problem.

2. First start with iterations on the Bellman equation. Start with vg (k) =
0(assuming the end-of-the-world scenario), and solve the one period problem to
obtain vy (k) , the value function. Then plug your vy (k) into the Bellman equa-
tion, solve for optimal k' and obtain vy (k) .(Note that here v, (k) does NOT
represent the nth derivative of the value function, but the nth iteration of the
value function.

3. Then solve this problem using the Fuler equations. First find the first order
conditions for kyy1 and l; respectively and then derive the Envelop condition.
Ezxplain the economic intuition of the first order conditions.

4. Now solve the problem using the Guess and Verify method. Guess that V (+)
takes the form V (k) = G + H lnk, and solve for G and H.

oo

5. What are the implied values of {Cf lt} ? Show that these two data se-
t=0

ries do not depend upon k.

Problem 2 Consider a social planner who faces the following problem:

lt}t QZB “ Ct (3)
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subject to

0 S kt+1 S (]. — 6) kt +F(kt,lt> — Ct, (4)
ke > 0,0<;<1

where u (c) = ¢ — 0c?,0 > 0. Assume that c is always in the range where u’ (c)
is positive. Output is linear in capital, y = Ak, and § = 0.

(1) Find the Euler equation relating ¢; and expectations of ci11;

(2) Guess that consumption takes the form ¢ = a + Fki. Given this guess,
what is k41 as a function of k?

(3) What values must the parameters o and F have for the first order condition
in part (1) to be satisfied for all values of capital stock?

Problem 3 A household seeks to mazimize

o0

_th {(ct —b)? —I—'yif}

subject to
cttiy = ragtys
gy1 = ap+ig
Yt+1 = P1Yt t PaYt-1.

Here c4,i4,as,yr are the household’s consumption, investment, asset holdings
and exogenous labor income at t; while b > 0,v > 0,7 > 0,8 € (0,1) ,and p,
and py are parameters, and yo,y—1 are initial conditions. Assume that p; and
po are such that (1 — pyz — py2?) = 0 implies that |z| > 1.

(1) Specify state and control variables.

(2) Write down the Bellman equation.



