
Practice exam #1 Answer Key

Economics 808: Macroeconomic Theory

Fall 2000

1 Pricing complex bonds

Since the economy is in the steady state, the return on bonds is simply 1

�
. As a result, the present

value at time t of the new security is:

pt = �3 + 5�200

2 Overlapping generations with Leontief preferences

a)

b) Leontief preferences imply that c1;t = c2;t+1. Since kt+1 = wt � c1;t and c2;t+1 = rt+1kt+1 we

can �nd that

kt+1 =
1

1 + rt+1
wt

The savings rate is thus

s(rt+1) =
1

1 + rt+1

which is clearly decreasing in the interest rate.

c) Since production is Cobb-Douglas, wt = (1��)Ak�t and rt = �Ak��1t . Substituting in, we get:

(1 + �Ak��1t+1 )kt+1 = (1� �)Ak�t

d) We �nd the steady state capital stock by setting kt+1 = kt = k
1

in the above equation. This

yields:

k
1

= ((1� 2�)A)
1

1��

1
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3 Proportional taxation in the AK model

a)

b) We �nd:

t =
ln(�A(1 � �))

�

c) The marginal growth e�ect of taxes is:

@t

@�

����
�=0

= �

1

�

d) This tax increase will reduce consumption growth by 1=� percentage points.

4 Increasing returns and the RA model

a) The consumer's problem is to select ct, kt, and bt to maximize:

U =
1X

t=0

�t
c1��t

1� �

subject to the constraints:

kt+1 + ct + bt+1 � wt + rtkt +Rtbt + �t

kt � 0

k0 > 0 given

b0 given

lim
t!1

qtbt = 0

where qt = qt�1=Rt, and q0 = 1.

The �rm's problem is to select Kt(f) and Lt(f) to maximize

�t = AKt(f)
�Lt(f)

1��Y �
t � rtKt(f)� wtLt(f)

An equilibrium is a sequence of prices fwt; rt; Rtg and allocations fkt; bt; ct;Kt; Lt; Yt; pitg such that

1. Taking prices and �rm pro�ts as given, the allocations solve the consumer's problem.

2. Taking prices and Yt as given, the allocations solve the �rm's problem.

3. Markets clear, i.e., Lt = 1, bt = 0, Kt(f) = kt = Kt, and Yt = ct + kt+1 = (AKt)
1

1�� .
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b) The aggregate production function is:

Yt = (AK�
t L

1��
t )

1

1��

c) The planner's problem is to select kt and ct to maximize:

U =
1X

t=0

�t
c1��t

1� �

subject to the constraints:

kt+1 + ct � (Ak�t )
1

1��

kt � 0

k0 > 0 given

d) The rental rate on capital is:

rt = �A
1

1��K
�+��1

1��

t

e) The marginal productivity of capital is:

�

1� �
A

1

1��K
�+��1

1��

t

f) The equilibrium growth rate of consumption is:

gE =
1

�
ln(��A

1

1�� )

g) The optimal growth rate of consumption is:

gP =
1

�
ln(�

�

1� �
A

1

1�� )

and the di�erence is

gP � gE = �

1

�
ln(1� �)


