
Solutions
14.06 Problem Set 1 2005 - Solow Model

Prof: Marios Angeletos

Question 1: Begin by normalizing all variables per unit of e¤ective labor so that

kt =
Kt

AtLt
; yt =

Yt
AtLt

; it =
It
AtLt

This allows us to write the production function as

yt = k
�
t :

The evolution of capital is (now using the same timing as in the notes):

Kt+1 = (1� �)Kt + It
Kt+1

AtLt
= (1� �) Kt

AtLt
+

It
AtLt

Kt+1

At+1Lt+1
(1 + n)(1 + g) = (1� �)kt + it

kt+1(1 + n)(1 + g) = (1� �)kt + it

For kt+1 � kt and ng � 0 (ie n and g are small) we can approximate this by

kt+1 � (1� � � n� g)kt + it
Now by Solow�s assumption:

it = syt = sk
�
t

so that the evolution of capital is governed by

kt+1 � (1� � � n� g)kt + sk�t :
The steady state level of capital is thus

k� = (1� � � n� g)k� + s(k�)�

k� =

�
s

� + n+ g

� 1
1��

The steady state level of output (per e¤ective worker) is thus

y� =

�
s

� + n+ g

� �
1��

and for consumption

c� = (1� s)
�

s

� + n+ g

� �
1��

:

Steady state values of C, Y, I, K grow at a rate n + g so that in the steady state Ct+1 = (1 + n)(1 + g)Ct:
Finally, output per worker is

Yt
Lt
= ytAt

Since yt = y� in the steady state then Yt
Lt
must grow at the same rate as technology (g) so that

Yt+1
Lt+1

= (1 + g)
Yt
Lt
:

Similarly consumption and investment per worker will grow at the same rate.
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