Advanced Macroeconomics |

Lecture 3 (7)

Zhe Li

SUFE

Spring 2010

Advanced Macro Spring 2010 1/7



Continuous Time

/ Inc(t) e Ptdt
t=0

sit. k(t) = f(k(t))—c(t) —k(t)
f(k(t)) = Ak (1)
k(&) = lim (k(t+A) = k(1) = F(k(t)) — c(t) = k()

ko > 0 given
0 < p<1, [exp(—0.04)=0.96 = f]




Hamiltonian

H=-e " Inc(t) + A(t) [f(k(t)) — c(t) — k(t)]

First Order conditions:

Ho = e 1/c(t)—A(t) =0
He = Ae) [F1(k(8) —1] = —A(1)

Transversality condition:

lim A(t)k(t+A) =0

t—o00
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+t/:\(()t —A) (f(k(t=A)) —c(t—A) — k(t))
+A(t) [F(k(t)) —c(t) — k(t+A)] + ...
At —A): (k(t)—k(t—A)) =f(k(t—A)) —c(t—A) —k(t—A)
At) = (k(t+4) = k(1)) = f(k(t)) — c(t) — k(1)

FOC with respect to k(t) :

—A(t—=A) +A(t)f (k(t)) =0
M) (F1(k(8)) = 1) = At = A) = A(t)
He = A(t) (F/(k(£) — 1) = —A(2)




= e f1/c(t)—A(t) =0
) = InA(t)
) A
t) A(t)

A(t) [£'(k(1) = 1] = =A(1)
— [ (k(1)) = 1]



. ¢ _ k _
define steady state ¢ = ¢ =0

fl(k)—1 = p
K= 1 (1+p)

k(t) = f(k(t)) —c(t) — k(t)
¢ = (k) -k
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Taylor expansion around steady state

(t) = c(t) [F'(k(1)) — 1~ ]

e(t) = " [fI(K) —1=p]+ [f(k) =1—p] (c(t) =)
+c* 7 (k) (k(t) — k)




