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e Stylized facts regarding firms and exports: few firms export, exporters
sell most of their output domestically, exporters have higher measured
productivity, exporters have larger domestic sales.

e Two models have been proposed: Ricardian models (BEJK) with Iceberg
transportation costs and Monopolistic Competition (Melitz) with fixed
costs of exporting.

e |t isimportant to know which model is better, or whether we need elements
of both. For this, we need a combined model.



e Data on French firms (manufacturing, 1986) exports across destinations
and in the domestic market.

— Consistent with BEJK, firms that sell in more markets sell more in
France.

— But more French firms sell in larger markets... variety of imports in-
creases with market size. We need variety to be endogenous, adding

fixed costs.



The point of departure is that now the measure of goods is J, so z;(j) comes
from

Fi(z) = Pr(Z; < 2] = exp |~ (T;/J)= "

and the measure of goods that can be produced in country ¢ with Z > z is

J {1 — exp [—(Ti/J)z_e]}

Later they show that if J = 1 and no fixed costs then this collapses to EK
2002 whereas if J — oo then this collapses to monopolistic competition like
Melitz or Chaney.



The distribution of costs is

Pr[Cn < ] =1~ exp |~ (d/ )¢’

and the measure of goods that are potentially supplied to a country n at a cost
less than c is

pin(€) = {1 — exp [~(dn/ )<’ | }

Fixed costs for good 5 in market n are independent of source and given by

En(j) = Enenl(y)



Preferences are CES with 1 < o <14+ 6 so

Xn(5) = an(5) (pn(5)/ Pn)' =7 Xn

and

P = [ a0 ds
n ~ Jo n\J)Pn\J 1]

Note that just as en(j), an(j) is a shock that is specific to a good in a
destination market, but independent of source.

Because of the fixed cost, only the firm with the lowest cost in country n
will enter (if it does), so it can behave as a monopolist, charging mark-up
m = o/(o — 1). The unit price is then pn(j) = mcn(j) if good j is sold in

country n.



Entry will take place as long as profits (X, (j)/o) are larger than the fixed

cost. This entails

an(§) (Men(5)/Pa)t ™7 Xn > 0 Enen())

Using 1,,(7) = an(j)/en(j) and zn, = Xy /o Ey this is

Nn(J)Tn > (mcn(j)/Pn)U_l

Given 1, entry happens if

en(j) < en(n) = n'/0 7Yz,
where



Integrating across the range of costs in any location n, and assuming first that

« and n are fixed, then the price index is

pl=0 —ml-o {/Oén(n) ozcl_ad,un(c)}

Imagine now that « is a random variable with density f(«), independent of ¢,

then P17 is equal to

11— cn(n) - R cn(n) .
m {/ </0 act d,un(c)> df(oz)} — m! {E[a] (/0 ct d,un(c)>}

Allowing for  to be random as well, then since o and 7 are not independent,

then
1/(0 1)(:
Bla|n] [

&% exp [—(qﬁn/J)ce] 9¢nd(c)1 }

PT]L-_O- — ml o {En
(2)




We have two equations in two unknowns: ¢y, and P, in equations (1) and (2).

The first equation has ¢y, increasing in P, because a higher P, implies higher
sales for any given cost, hence the maximum cost with positive profits is higher.

The second equation has P decreasing in ¢, because a higher cost implies
more firms will make positive profits, hence variety will be higher.

In equilibrium Py, is affected by two things: variety and costs. Costs are cap-
tured by ¢,,. To capture variety, EKK define a new variable, ]5n, as

Pp = (Po/m) 75"
where 0 = 60/(o — 1)



Combining equations (1) and (2) yields (to simplify, in this derivation | assume
that » = a = 1, but the extension is straightforward)

(Pn/m)' =7 "7 exp |~(én/J)c"| 06 de

Using s = (bn(JQ implies ds = (bnﬁce_ldc so 0¢,,dc = A=0%ds, so

/(nxn)1/<"—1>Pn/m
- Jo

7 exp[—s/J] s

B 10
(Pn/m)' ™7 = /O(b”{(m”)l/( VPym|



N ~ ~ \0/(1-0)
Using P, = (Pn/m)l_‘7 qb;l/@ we get (Pn/m)e = ( 7:5,/0 n)

hence

bn [(n2) V) P’ = @, (nan)? (P’

~

= ¢, (nwn)g( v/ 5ﬁn> -

= (nea/P2)’

SO

~

~\0
(Pn/m)' =7 = /()(mn/Pn> '™ exp[—s/J] ds

and



But ¢ = (s/qbn)(l_a)/e = (s/qﬁn)_l/g, hence

~

~\0
n In _Pn s
(Po/m)t =7 = g3/ /0<?7 ") s 10 exp[—s/J] ds

so using again Pp, = (Pn/m)l_a (bﬁl/e we finally get

~

- (nxn/ﬁn)e _1/5
= :/0 S exp[—s/J] ds



Now use t = s/J and get

~

- <nwn/§n)9 1/8
/ L 40) Y0 exp [—1] Jat

&
||

Jl 1/9/(7733”/]3”) /Jt 1/9 exp [—t] dt

= Ji- 1/9F (1—1/9 nxn/f’n>0/J>

where ['(a,z) = [§t* le!dt is the incomplete gamma function. This is
equation EKK-9 when a« = ¢ = 1.



This defines a function ﬁn(xn) which then allows us to write P, as

}—1/(0—1) ~1/6

Py =71 | Po(n) én (3)

Note that the relationship between P, and ¢,, is the same as in EK 2002. So
gravity is still as in EK 2002.

More importantly, the gains from trade are exactly as in EK 2002.



The measure of entrants given 7 is
J {1 — exp

But using equation (3) then ¢, = x

50

—(fn/ 20| |
1/(0—1)

. Pn/m implies

~

- . |

and hence the measure of entrants is

J{l — Epexp

— (/T Py 0| |

= J{l—EneXp

:— (nzn/ 15n>5/ J] }



Conditional on entry, suppliers from all countries have the same cost distribution
in market n, so (given common mark-up) they have the same distribution of
prices.

The share of X}, allocated to country ¢ is then m,,;.

Moreover, since on average all firms that enter a market are the same, then
Tni = JIni/JIn, and Jn = Jp;/7ni, which will be used later.

Ricardian model. If there are no fixed costs and J = 1 then taking ¢, — o0
in equation (2) and assuming o = 1 yields the equation for P, in EK 2002
(using m = 1).



Monopolistic competition. Now consider J — oco. To see the
implications of this, note that EKK-9 can be written as

p— ~ —

~\0
Pn = Ey |Ela | 77]]1_1/9 /0( ) t~10e—tqy




But applying L'Hopital's rule we get that

~

- \06
~ n Pn ~
lim J1—1/9/(m 0 M 1/0 gt gy
0

J—00

\0
— m

J—00 ) (1 ) 1/§> - (1—1/5)—1




Plugging this above we get

~ ~

~ \0-—1 ~ \6—1
~ (an/Pn> (xn/Pn>
1—-1/6 1—-1/6
where
a1 = Ey [E [a | 7] 779_1]
This implies

~ ~1/6 ol 6 1-1/6
Final Py = mpBy o d noti (o — 1) =
y, using P, = m (b , and noting that 1/6(c — 1) = 1/86,
we get EKK-12, or

Pp = (1—1/9)1/9 00,11/ (0 -1) y-1/0



The cutoff ¢, can now be obtained from ¢,, = x%/(a_l)Pn/m, so using EKK-
12 we get

_ x%/(a—1) (1 B 1/5)1/6 a1—1/9x;(1_1/5)/(0_1)¢;1/9

Cn =

— (1-1/8)"" (alqbn)—l/@

In,

Note: | think there is a typo in EKK-13.



The measure of entrants with cost less than or equal to ¢ can be obtained from

J {1 — exp [—(Ti/J)z_H]}
by taking the limit as J — oo, to get (applying L'Hopital's rule)

pp () = lim iy (c) = ¢

To obtain the measure of entrants in market n in equilibrium, we can do it two
ways. First, one can simply use Enugo(nl/(a_l)én), which yields

J, = En%ng (1 _ 1/5) (a1¢n>—1

= (1 — 1/5) xnEn (775) a;zl

Note: | think there is a typo in EKK-15.




To check this result, one can apply a slightly different procedure and take
J — 00 in the expression for Jy, (equation 4 above or EKK-10) to get, applying
L'Hopital's rule,

~

~\0
L 1- fe_<"x”/P”) M af ()
J—00 J1
— [ (nxn/P ? g2 (noe/ P T

R nxTn/ n) e 2 f (1)

J—00 —J =

. NG~ (nen/Pa)
— JI|_>m (na:n/Pn> e df (n)
= (xn/ﬁn)gfngdf(n)

— (2a/Bn)’ B(')



But from
- —~—1/0 1/ 1-1/0
o= (1—1/0) 70/ 0qp 20

we see that

(wn/ﬁn>5 = ac;e; (1 — 1/5) al_le,lz_l/é
= (1 — 1/5) xn/aq

and hence we finally get that

Jn = (1-1/6) enE@’) /ar



A special case with no preference or fixed cost shocks. This entails an(j) =
en(j) = 1 for all n,j. Define ¢,; = ¢n/d,,; and rank ¢,,; across n as

AV S D s s s )

(k)

Any firm that sells in k — th ranked market has a domestic cost ¢ below ¢;

(k

/
which is also below ¢; ) for all k' < k. This implies a hiearchy of markets.

The sales distribution. Let Fp(z) =1 —Pr[X > x| X > ocFEyn]. We know
that X = (mc/Pp)1 %Xy, hence X > x is equivalent to

() Pp)t = Xy,

> x
Xn/z > (the/Pp)° 1
c < (Xp/zx)Ye=Dp /m

Thus (note typos in EKK),
Fo(z) = 1—Pr | < (Xn/2) D Py /i | ¢ < (Xn/oEn)Y " Py )



But we know that the measure of entrants with cost less than or equal to c is
qbnce, thus for £ > o FE), we have

b (X /)" (Pa /)]
bn (Xn/0 Bn)” (Po /i)’

r \—0
NES
UEn

which is a Pareto distribution starting at o F,, with shape parameter 0.

Fn(z) = 1-—

This implies that means sales are
E
Fp = (5)
1—-1/6

Entry. The measure of firms selling in market n is then

Jn = Xn/Zn = (1-1/0) zy,



Sales in a Market and Number of Markets Served. Let Jg;) be the measure of
firms from ¢ selling in market n that also sell in at least k less popular markets

(k

than n, and let zm-) be the minimum sales in market n of those firms.

From the sales distribution above we know that

(k)
58 _ 50) (n )
UEn

I\ —1/0
(k) —— (J( ))

and hence

(0)



This implies that the mean sales in market n of firms from 2 selling to at least
k less popular destinations than n is ng)/ (1 — 1/5) or EKK-18:

~1/6
o oB. (IO
:U . p— —
" (1-18) \uY

This is a precise relationship between a firm’s sales in any given market and the
number of less popular markets it sells in.



Focusing on French firms, EKK note that for a firm to sell in market n, it has
to pass to hurdles.

First, the entry hurdle, which entails

_ . 1—o0
XE(5) = an(j) (mcgi U )) X > 0 Enen()

where ¢, p(7) = wpdy,p/zF(7).
Second, the competition hurdle, which is

cnr(J) < {2&'?’ {eni(d)}

Note that a firm can pass the competition hurdle and still not enter if profits
are negative. Similarly, a firm can pass the entry hurdle but not enter because
another firm has a lower cost for that good.



Quantification I: Monopolistic Competition with no Shocks

The hierarchy of markets is violated because there are firms selling in the k-th
most popular market that do not sell to all the first k markets.

For example, many exporters do not export to Belgium, which is the most
popular destination for French exports. But this works roughly - Figure 1. So
it makes sense to check the other implications of the model.

Figures 2a plots the following relationship

py\ —1/0
(k) __ oEn (%ﬁ?)
nt 1D (0)
(1 1/6> an'
in logs and for n = F'. It is linear, as it should be, and allows an estimation

of 6 = 1.5. Figure 2b plots the same thing but for the measure of firms selling
to the k-th most popular destination.




Recall that Z, = o0 En/(1 — 1/0) is the average sales in market n, and that
T = Tn. Thus, EKK use

(1 - 1/§)a_7nF

with ,,p = X,,p/J,,F as a way to estimate o Fp,.

This is plotted in Figure 3 against total market size X, (manufacturing ab-
sorption) on a log scale.

The relationship is linear, with slope of 0.36, which suggests that larger markets
have higher entry costs.



Recall that
Po=m (1—1/8)"" ay /00, @10/ (0D 1/0

This establishes a relationship between the price index and adjusted market size,
xn = Xn/oFEn. Using (1 — l/Q)an — oFE,, and 0 = 1.5, the component

related to xp, Is
( Xn )1/3(01)
(1 — 1/9)5371}7’

A missing Figure (not Figure 4) plots this against market size X, on a loga-
rithmic scale. Presumably it shows that larger markets have lower prices thanks
to more variety.

This effect is attenuated by heterogeneity. With o =7 the elasticity is —0.046,
while with no heterogeneity (6 < oo) this would be —1/(0 — 1), which is 3
times larger.



The distribution of sales in any given market is given by

T
ocFEn

. _( T )—1.5
b= O'En

in logs (averaged for three groups of countries according to whether French
firms are small, medium or large).

—1.5
Fn(a:):pzl—( ) for x> oFEp

Figure 4 plots

It should be linear, but this is violated at the lower end of the distribution.

Instead of ending at * = o E', it appears to continue towards smaller sales.

Moreover, the slope at upper end is too step, with a slope closer to —1 rather
than —2/3 - so model understates "curvature" in sales across firms.



