
14.451: Macroeconomic Theory I

Overview of Key Results: Chapter 2, Acemoglu

Michael Powell
Department of Economics, MIT

February 18th, 2007

1 Propositions, De�nitions, etc.

Assumption 1�. The production function F : R3+ ! R+ in (3:13) is twice continuously di¤erentiable in
K;H and L, and satis�es

@F (K;H;AL)

@K
> 0;

@F (K;H;AL)

@H
> 0;

@F (K;H;AL)

@L
> 0

@2F (K;H;AL)

@K2
< 0;

@2F (K;H;AL)

@H2
< 0;

@2F (K;H;AL)

@L2
< 0.

Moreover, F exhibits constant returns to scale in its three arguments.

Assumption 2�. F satis�es the Inada conditions

lim
K!0

@F (K;H;AL)

@K
= 1 and lim

K!1

@F (K;H;AL)

@K
= 0 for all H > 0 and all AL > 0;

lim
H!0

@F (K;H;AL)

@H
= 1 and lim

H!1

@F (K;H;AL)

@H
= 0 for all K > 0 and all AL > 0,

lim
L!0

@F (K;H;AL)

@L
= 1 and lim

L!1

@F (K;H;AL)

@L
= 0 for all K;H;A > 0.

Proposition 3.1. Suppose Assumptions 1�and 2�are satis�ed. Then in the augmented Solow model with
human capital, there exists a unique steady-state equilibrium (k�; h�).

Proposition 3.2. Suppose Assumptions 1�and 2�are satis�ed. Then the unique steady-state equilibrium
of the augmented Solow model with human capital, (k�; h�), is globally stable i nthe sense that starting
with any k (0) > 0 and h (0), we have (k (t) ; h (t))! (k�; h�).
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2 Equations
_Y

Y
=
FAA

Y

_A

A
+
FKK

Y

_K

K
+
FLL

Y

_L

L
(3.1)

x = g � �KgK � �LgL (3.2)

x̂ (t) = g (t)� �K (t) gK (t)� �L (t) gL (t) (3.3)

x̂t;t+1 = gt;t+1 � ��K;t;t+1gK;t;t+1 � ��L;t;t+1 (3.4)

y (t) = A (t) f (k (t)) (3.5)

_k (t)

k (t)
=
sf (k (t))

k (t)
� � � g � n (3.6)

_y (t)

y (t)
= g + "f (k (t))

_k (t)

k (t)
; (3.7)

"f (k (t)) =
f 0 (k (t)) k (t)

f (k (t))
2 (0; 1)

_y (t)

y (t)
' g � (1� "f (k�)) (� + g + n) (log y (t)� log y� (t)) (3.8)

gi;t;t�1 = b
0 + b1 log yi;t�1 + "i;t (3.9)

gi;t;t�1 = b
0
i + b

1 log yi;t�1 + "i;t (3.10)

gi;t;t�1 = X
0
i;t� + b

1 log yi;t�1 + "i;t (3.11)

log yi;t = � log yi;t�1 +X
0
i;t� + �i + �t + "i;t (3.12)

Y = F (K;H;AL) (3.13)

skf (k
�; h�)� (�k + g + n) k� = 0 (3.14)

shf (k
�; h�)� (�h + g + n)h� = 0 (3.15)

dh

dk

����
_k=0

=
(�k + g + n)� skfk (k�; h�)

skfh (k�; h�)
(3.16)

dh

dk

����
_h=0

=
shfk (k

�; h�)

(�h + g + n)� shfh (k�; h�)
(3.17)

Y (t) = K� (t)H� (t) (A (t)L (t))
1���� (3.18)
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k� =

 �
sk

n+ g + �k

�1���
sh

n+ g + �h

��! 1
1����

h� =

 �
sk

n+ g + �k

�� �
sh

n+ g + �h

�1��! 1
1����

(3.19)

ŷ� =

�
sk

n+ g + �k

� �
1����

�
sh

n+ g + �h

� �
1����

(3.20)

y�j (t) �
Y (t)

L (t)
= Aj (t)

�
sk;j

nj + gj + �k

� �
1����

�
sh;j

nj + gj + �h

� �
1����

(3.21)

ln y�j (t) = ln
�Aj + gt+

�

1� �� � ln
�

sk;j
nj + g + �k

�
+

�

1� �� � ln
�

sh;j
nj + g + �h

�
(3.22)

ln y�j = constant+
�

1� �� � ln (sk;j)�
�

1� �� � ln (nj + g + �k)

+
�

1� �� � ln (sh;j)�
�

1� �� � ln (nj + g + �h) + "j (3.23)

lnwi = X
0
i
 + �Si (3.24)

Rj = (1� �)
�
Kf

AjHf

���
(3.25)

Yj = K
1��
j (AjHj)

� (3.26)

x̂j;j+1 = gj;j+1 � ��K;j;j+1gK;j;j+1 � ��L;j;j+1gH;j;j+1 (3.27)

log Yj = (1� �) logKj + � logHj + � logAj (3.28)

XK
j = AkjHj � csj

NX
i=1

AkiKi

XH
j = AhjHj � csj

NX
i=1

AhiHi (3.29)

Rj
Akj

=
Rj0

Akj0
(3.30)

wj
Ahj

=
wj0

Ahj0
(3.31)
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