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Deriving expression (3.3) in Section 3

Expression (3.3) is derived as follow:
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Additional details of proof to Lemma 1

Here we provide analytic expressions in terms of the model�s parameters for the sets of
matched exported products and measures of latent competitors, de�ned in Appendix 1 of
the paper.

Characterizing sets of matched products Recall that the set of matched products
that are supplied in countries 1 and 2 by the same producer located in country 1 is given by:

Nx1 =
n
n 2 N s.t. Dmin f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[ fD��zkngKk=K1+K2+1

oo
.

The mass of Nx1 is also equal to the mass of exporters from country 1 to country 2, m1.
Using �z = (min f�u; �u0g)�, and the fact that �u0kn is never used to export but only for MP, we
have

m1 = Prob
�
D1=�min f�ukngK1

k=1 � min
n
f�u0kng

K1

k=1 [ f�ukn; �u0kng
K1+K2

k=K1+1
[D�1=� � f�ukn; �u0kng

K
k=K1+K2+1

o�
.

Using the assumption that �ukn and �u0kn are exponentially distributed,
27 and that producers

that are indi¤erent between exporting or engaging in MP choose to export, m1 is:

m1 =

8<:
K1D�1=�

K1(D�1=�+�)+K2(1+�)+K3D��1=�(1+�)
if D > 1

K1(1+�)

K1(1+�)+K2(1+�)+K3D��1=�(1+�)
if D = 1

.

27Speci�cally, we use the following properties of exponential distributions. Suppose u � exp (�) and
u0 � exp (�) are independent, and d > 0, then (i) du � exp (�=d), (ii) min fu; u0g � exp (�+ �), and (iii)
Prob(u � u0) = �= (�+ �).
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Analogously, the mass of the set Nx2 is equal to m2 and is given by:

m2 =

8<:
K2D�1=�

K1(1+�)+K2(D�1=�+�)+K3(1+�)D��1=� if D > 1

K2(1+�)

K1(1+�)+K2(1+�)+K3(1+�)D��1=� if D = 1.

The set of matched products that are supplied by country 3 producers in both countries 1
and 2, Nx3, is given by:

Nx3 =
n
n 2 N s.t. D�min f�zkngKk=K1+K2+1

� min
n
f�zkngK1

k=1 [ f�zkng
K1+K2

k=K1+1

oo
.

Using a similar logic as above, we have:

m3 =
K3 (1 + �)D

��1=�

K1 (1 + �) +K2 (1 + �) +K3 (1 + �)D��1=� :

Note that products that are exported from country 3 to country 1 are not necessarily exported
to country 2 (and viceversa). Even though country 3 producers have the same cost of
supplying both countries, country 1 and country 2 producers have di¤erent supply costs if
D > 1. To see this, note that the measures of exporters from country 3 to country 1 and
country 2, are given by:

m31 =
K3 (1 + �)D

��1=�

K1 (1 + �) +K2 (D�1=� + �) +K3 (1 + �)D��1=� , and

m32 =
K3D

��1=�

K1 (D�1=� + �) +K2 (1 + �) +K3 (1 + �)D��1=�

are both higher or equal than m3.

Characterizing measures of latent competitors Recall that the mass of country 1
exporters facing a latent competitor from country 1 when selling in country 2, s112, is:

s112 = Pr
�
Dmin

2
f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[D� f�zkngKk=K1+K2+1

o�
:

We now derive a closed form solution for this expression. To do so, we �rst introduce the
following notation:

d = D1=� ; d� = (D�)1=� ; k3 = (1 + �)K3=d
�

�u � exp (1) ; �u0 � exp (�)

�v1 = min f�ukgK1

k=1 ; �v2 = min f�ukg
K1+K2

k=K1+1
; �v3 =

1

d�
min f�uk; �u0kg

K
k=K1+K2+1

�v01 = min f�u0kg
K1

k=1 ; �v
0
2 = min f�u0kg

K1+K2

k=K1+1

�v2nd1 = min
2
f�ukgK1

k=1 ; �v
2nd
2 = min

2
f�ukgK1+K2

k=K1+1

2



De�ne a random variable ~w � exp (K2 + k3 + � (K1 +K2)). Then,

s112 = Pr
�
d�v1 and d�v2nd1 < min f�v01; �v2; �v02; �v3g

�
= Pr

�
�v1 < ~w=d , �v2nd1 < ~w=d

	
= (K2 + k3 + � (K1 +K2))�Z 1

0

Pr
�
�v1 < ~w=d , �v2nd1 < ~w=d

	
exp (� ~w (K2 + k3 + � (K1 +K2))) d ~w

= 1� (K2 + k3 + � (K1 +K2))

K1=d+K2 + k3 + � (K1 +K2)

� K1 (K2 + k3 + � (K1 +K2))

(K1 � 1) =d+K2 + k3 + � (K1 +K2)
+

K1 (K2 + k3 + � (K1 +K2))

K1=d+K2 + k3 + � (K1 +K2)
:

The mass of country 1 exporters facing a latent competitor from country 2 when selling in
country 1, s211, is:

s211 = Pr

0@ Dmin f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[ fD��zkngKk=K1+K2+1

o
& Dmin f�zkngK1+K2

k=K1+1
� min

n
min2 f�zkngK1

k=1 [ f�z0kng
K1+K2

k=K1+1
[ fD��zkngKk=K1+K2+1

o 1A .

To provide an analytic expression for s211, de�ne ~w � exp (k3 + � (K1 +K2)). Then,

s211 = Pr
�
�v1 < �v2=d , �v2 < ~w=d, �v2nd1 > d�v2

	
= K1K2 (k3 + � (K1 +K2)) �Z 1

0

Z ~w=d

0

(1� exp (��v2=d)) exp (��v2d (K1 � 1)� �v2K2) d�v2 exp (� ~w (k3 + � (K1 +K2))) d ~w

= K1K2 (k3 + � (K1 +K2)) �"
1

((K1�1)d+K2)(k3+�(K1+K2))
� 1

((K1�1)d+K2)((K1�1)+K2=d+k3+�(K1+K2))

� 1
(1=d+(K1�1)d+K2)(k3+�(K1+K2))

+ 1
(1=d+(K1�1)d+K2)(1=d2+K1�1+K2=d+k3+�(K1+K2))

#
The mass of country 1 exporters facing the same latent competitor from country 3 when
selling in countries 1 and 2 is:

s31 = Pr

0@ Dmin f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[ fD��zkngKk=K1+K2+1

o
& min fD��zkngKk=K1+K2+1

� min
n
min2 f�zkngK1

k=1 [ f�zkng
K1+K2

k=K1+1

o 1A
De�ne the random variable ~w � exp (K2 + � (K1 +K2)). Then,

s31 = Pr
�
�v3 < ~w, �v1 < �v3=d, �v2nd1 > �v3

	
= K1 (K2 + � (K1 +K2)) k3 �Z 1

0

Z ~w

0

(1� exp (��v3=d)) exp (��v3 (K1 � 1)) exp (��v3k3) exp (� ~w (K2 + � (K1 +K2))) d�v3d ~w

= K1 (K2 + � (K1 +K2)) k3 �"
1

(K2+�(K1+K2))(K1�1+k3) �
1

(K1�1+k3)(K2+�(K1+K2)+K1�1+k3)
� 1
(K2+�(K1+K2))(1=d+K1�1+k3) +

1
(1=d+K1�1+k3)(K2+�(K1+K2)+1=d+K1�1+k3)

#
:
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The mass of country 1 exporters facing a latent competitor from country 3 when selling in
country 2 is:

s312 = Pr

0@ Dmin f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[D� f�zkngKk=K1+K2+1

o
& min fD��zkngKk=K1+K2+1

� min
n
Dmin2 f�zkngK1

k=1 [ f�z0kng
K1

k=1 [ f�zkng
K1+K2

k=K1+1

o 1A .
De�ne the random variable ~w � exp (K2 + � (K1 +K2)). Then,

s312 = Pr
�
�v3 < ~w, �v1 < �v3=d , �v2nd1 > �v3=d

	
= K1 (K2 + � (K1 +K2)) k3 �

Z 1

0Z ~w

0

(1� exp (��v3=d)) exp (��v3=d (K1 � 1)) exp (��v3k3) d�v3 exp (� ~w (K2 + � (K1 +K2))) d ~w

= K1 (K2 + � (K1 +K2)) k3 �"
1

((K1�1)=d+k3)((K2+�(K1+K2)))
� 1

((K1�1)=d+k3)(K2+�(K1+K2)+(K1�1)=d+k3)
� 1
(K1=d+k3)(K2+�(K1+K2))

+� 1
(K1=d+k3)(K2+�(K1+K2)+K1=d+k3)

#
:

Finally, the mass of country 1 exporters facing a latent competitor from country 3 when
selling in country 1 is:

s311 = Pr

0@ Dmin f�zkngK1

k=1 � min
n
f�z0kng

K1

k=1 [ f�zkng
K1+K2

k=K1+1
[ fD��zkngKk=K1+K2+1

o
& min fD��zkngKk=K1+K2+1

� min
n
min2 f�zkngK1

k=1 [D f�zkng
K1+K2

k=K1+1
[ f�z0kng

K1+K2

k=K1+1

o 1A .
De�ne the random variable ~w � exp (� (K1 +K2)). Then,

s311 = Pr
�
�v1 < �v2=d , �v1 < �v3=d, �v1 < ~w=d, �v3 < d�v2, �v3 < ~w, �v2nd1 > �v3

	
= Pr

�
�v3 < �v2, �v3 < ~w, �v1 < �v3=d, �v2nd1 > �v3

	
+Pr

�
�v2 < �v3 < d�v2 , �v3 < ~w, �v1 < �v2=d , �v2nd1 > �v3

	
= s31 + Pr

�
�v2 < �v3 < d�v2 , �v3 < ~w, �v1 < �v2=d , �v2nd1 > �v3

	
so using the de�nition of s31,

s311 = s31 + Pr
�
�v2 < �v3 < d�v2 , �v3 < ~w, �v1 < �v2=d , �v2nd1 > �v3

	
= s31 +K2k3 �Z 1

0

Z d�v2

�v2

K1 (1� exp (��v2=d)) exp (��v3 (K1 � 1)) �

exp (��v3� (K1 +K2)) exp (��v3k3) exp (��v2K2) d�v3d�v2

= s31 +
K1K2k3
�K

�
1

K2 + �K
� 1

K2 + d �K
� 1

1=d+K2 + �K
+

1

1=d+K2 + d �K

�
:

where �K = K1 � 1 + � (K1 +K2) + k3. Note that s31 � s311 and s31 � s312. We obtain
symmetric expressions for the shares of latent competitors from each country faced by country
2 exporters.
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Additional details of proof to Lemma 2

Here we prove that ri, the fraction of exporters from country i facing the same latent com-
petitor when selling in countries 1 and 2, is decreasing in D, for i = 1 and 2. We focus
on r1, but given that the expressions for r2 are symmetric, the same proof applies, and a
similar logic applies for r3. Recall that r1 = (s112 + s211 + s31) =m1. We will show that s112=m1

, s211=m1, and s31=m1 are decreasing in d , where d = D1=�. Consider �rst the term s112=m1.
Using the expressions above, we have

s112
m1

= 1� d (K2 + k3 + � (K1 +K2)) (K1 (1=d+ �) +K2 (1 + �) + k3)

(K1 � 1) =d+K2 + k3 + � (K1 +K2)

+
d (K2 + k3 + � (K1 +K2)) (K1 (1=d+ �) +K2 (1 + �) + k3)

K1=d+K2 + k3 + � (K1 +K2)

= 1� d (K2 + k3 + �K1 + �K2)

K1 � 1 + d (K2 + k3 + �K1 + �K2)
,

which is decreasing in d. Consider now the second term, s211=m1. De�ning k = (K1 +K2)�,
we have from the expressions above that

s211
m1

= d (K1=d+K2 + k3 + k)

"
1

((K1�1)d+K2)(k3+k)
� 1

((K1�1)d+K2)(K1�1+K2=d+k3+k)

� 1
(1=d+(K1�1)d+K2)(k3+k)

+ 1
(1=d+(K1�1)d+K2)(1=d2+K1�1+K2=d+k3+k)

#
.

After some tedious algebra, one can show that s
2
11

m1
is decreasing in d. Consider now the third

term, s31=m1. Using the expressions above, we have

s31
m1

= k3
K1 + d (K2 + k3 + �K1 + �K2)

(K1 +K2 + k3 + �K1 + �K2 � 1) (1 + d (K1 � 1) + d (K2 + k3 + �K1 + �K2))
.

If the term g is decreasing in d, where

g =
K1 + dK2 + dk3 + d� (K1 +K2)

K1 +K2 + k3 + � (K1 +K2)� 1
,

then s31=m1 is decreasing in d. Let�s de�ne x = (K2 + k3 + �K1 + �K2), so

g =
K1 + dx

1 + d (K1 � 1) + dx

Then,

@g

@d
=

x [1 + d (K1 � 1) + dx]� (K1 + dx) (K1 � 1 + x)
[1 + d (K1 � 1) + dx]2

=
�x (K1 � 1)�K1 (K1 � 1)
[1 + d (K1 � 1) + dx]2

< 0.

So, the third term is decreasing in d.
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