
1 Characterization of the equilibrium

Consider a world economy with two symmetric countries. Wages are normalized
to one in each country.

� Demand:
q (p; p�) = d(ln p� ln p�)

� Prices:
p =

�d0 (ln p� ln p�)
�1� d0 (ln p� ln p�)c.

So domestic and import prices, pd(z; p) and px(z; p�), are given by the
implicit solution of

pd(z; p
�) =

�d0 (ln pd(z; p�)� ln p�)
�1� d0 (ln pd(z; p�)� ln p�)

1

z

px(z; p
�) =

�d0 (ln px(z; p�)� ln p�)
�1� d0 (ln px(z; p�)� ln p�)

�

z

� Sales:

xd(z; p
�) = pd(z; p

�)ed(ln pd(z;p
�)�ln p�)

xx(z; p
�) = px(z; p

�)ed(ln px(z;p
�)�ln p�)

� Pro�ts:

�d(z; p
�) =

pd(z; p
�)� 1

z

pd(z; p�)
xd(z; p

�)

�x(z; p
�) =

px(z; p
�)� �

z

px(z; p�)
xx(z; p

�)

� Productivity cut-o¤ z�d and z�x are given by the implicit solution of:

�d(z
�
d ; p

�) = fd (1)

�x(z
�
x; p

�) = fx (2)

� Total number of entrants is pinned down by labor market clearing:

N =
L

fe +
R
z�d

�
fd +

ed(ln pd(z;p
�)�ln p�)

z

�
g(z)dz +

R
z�x

�
fx +

ed(ln px(z;p�)�ln p�)

z=�

�
g(z)dz

(3)

� Choke price/Lagrange multiplier is pinned down by budget constraint
(where we have used free entry to argue that income was equal to the
wage):

N
hR
z�d
xd(z; p

�)g(z)dz +
R
z�x
xx(z; p

�)g(z)dz
i
= 1 (4)

� An equilibrium corresponds to (z�d ; z
�
x; N; p

�) that solves equations 1-4
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2 Welfare Analysis

� Changes in expenditure are given by:

d ln e = � [�dSd + �xSx] d lnN + �ds
�
ddz

�
d + �xs

�
xdz

�
x (5)

+�d ln p� + (1� �)�xd ln �

where:

�d �
R
z�d
xd(z; p

�)g(z)dz, (6)

�x �
R
z�x
xx(z; p

�)g(z)dz, (7)

Sd �
R
z�d

�
pd(z; p

�)� p�u (qd (z; p�)) =qd (z; p�)
pd(z; p�)

�
xd(z; p

�)g(z)R
z�d
xd(z; p�)g(z)dz

dz (8)

Sx �
R
z�x

�
px(z; p

�)� p�u (qx (z; p�)) =qx (z; p�)
px(z; p�)

�
xx(z; p

�)g(z)R
z�x
xx(z; p�)g(z)dz

dz (9)

s�d �
�
pd(z

�
d ; p

�)� p�u (qd (z�d ; p�)) =qd (z�d ; p�)
pd(z�d ; p

�)

�
xd(z

�
d ; p

�)g(z)R
z�d
xd(z; p�)g(z)dz

(10)

s�x �
�
px(z

�
x; p

�)� p�u (qx (z�x; p�)) =qx (z�x; p�)
px(z�x; p

�)

�
xx(z

�
x; p

�)g(z)R
z�x
xx(z; p�)g(z)dz

(11)

� �
R
z�d

�
d ln pd(z; p

�)

d ln p�

�
xd(z; p

�)g(z)R
z�d
xd(z; p�)g(z)dz

dz =
R
z�x

�
d ln pd(z; p

�)

d ln p�

�
xx(z; p

�)g(z)R
z�x
xx(z; p�)g(z)dz

dz(12)

[Note that I have subsitute the Lagrange multiplier in the expenditure
minimization program by p�. This is OK if p� is de�ned as the inverse
of the Lagrange multiplier associated with the budget constraint in the
utilitization maximization program.]

� The alternative is to use a known expenditure function in order to compute
equivalent variation for large changes. In the case of generalized CES the
demand function is

x(p; p�) = p� �
 �

p

p�

���
� 1
!

= p� a
h
e��(ln p�ln p

�) � 1
i

= p� eln a+ln
h
e��(ln p�ln p

�)�1
i

2



the expenditure function is given by

e(p; u) =

�Z

�
p1��! d!

� 1
1��

�
u
��1
� + a

��1
�

Z

�
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� �
��1

� a
Z

�
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Z
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and accordingly because of symmetry z�ii = z
�
d and z

�
ij = zx for i 6= j and

where u is the utility level in the equilibrium, i.e.

u =

�Z



h
(q! + a)

��1
� � a

��1
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��1
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��1
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g (z) dz

! �
��1

3 Algorithm

1. For given (�; f; �) solve for (z�d ; z
�
x; N; p

�) using equations 1-4

2. Compute (�d; �x; Sd; Sx; s�d; s
�
x; �) using 6-12

3. For the same (�; f) but a di¤erent ~� , solve for
�
~z�d ; ~z

�
x; ~N; ~p

�
�
using equa-

tions 1-4

4. Compute d lnN = ln ~N � lnN , dz�d = ~z�d � z�d , dz�x = ~z�x � z�x, d ln p� =
ln ~p� � ln p�, d ln � = ln ~� � ln �

5. Compute d ln e using 5 as well as the values of (�d; �x; Sd; Sx; s�d; s
�
x; �) and

(d lnN; dz�d ; dz
�
x; d ln p

�; d ln � = ln ~� � ln �)

6. Repeat the same procedure for the same �, the same change from � to ~� ,
but a di¤erent value of f
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