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Abstract

In this paper I comment on Auray, Eyquem, and Pontineau (2012). I
show that their introduction of sticky-prices into Ghironi & Melitz (2005)
framework is incorrect and generates a bias in simulation results. Addi-
tionally, I find that, by introducing sticky-prices into Ghironi & Melitz
(2005) framework in a correct way, the model is able to account for the
empirical findings of Auray, Eyquem, and Pontineau (2012). Finally, I also
find that if central banks target a data-consistent CPI inflation, results
improve quantitatively.
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1 Introduction

The paper by Auray, Eyquem, and Pontineau (2012) (henceforth AEP) is im-
portant and very interesting. They analyze both empirically and theoretically
the effects of the European Monetary Union on the volatility of the extensive
margin of trade in member countries. In the empirical part of their analyses,
the authors conclude that the volatility of the extensive margin of trade has de-
creased (increased) in Germany and Italy (in the remaining countries) on aver-
age about 38% (59%). To account for these facts, AEP extend the two-country
framework of Ghironi & Melitz (2005) (henceforth G&M). First, to allow for
non-trivial monetary policy effects, AEP introduce sticky-prices by assuming
price adjustment costs (Rotemberg (1982)).1 Then, AEP consider two types of
exchange rate regimes, a fixed exchange rate regime and monetary union. Under
the fixed exchange rate regime there are two countries, a leader and a follower.
The leader’s central bank targets inflation in the domestic producer prices index
(PPI) and domestic output gap. The follower’s central bank pegs its exchange
rate to the leader. Under the monetary union, the union’s central bank attaches
the same weight to each country PPI inflation and output gap. The reported
simulation results of their calibrated model are qualitatively in line with their
empirical findings. Monetary unification gives rise to a decrease (increase) in

the volatility of the extensive margin of trade in the leader (follower) country.

The main motivation for writing this comment is to correct one apparent
flaw in the introduction of sticky-prices into the framework of G&M. AEP dis-
regard an implicit but crucial assumption in G&M that is pricing-to-market
cum local currency pricing (PTM-LCP).2 Since firms pay iceberg-melting costs
when selling abroad, marginal costs to supply home and foreign markets are

different. As a result, if exporting firms were unable to set different prices in

LAEP also allow for labor supply, fixed in G&M, to be endogenous.

2The PTM assumption allows firms to engage in third-degree price discrimination. That is,
with segmented markets, firms can adjust their prices to the specific local demand conditions.
The LCP assumption allows firms to set their prices in the currency of the buying country.
See, for a review, Obstfeld and Rogoff (2000).



different markets (PTM-LCP assumption), the optimal price chosen by these
firms would depend on the relative size of each market. In this case, the price set
by exporters and non-exporters would be different. Because being an exporter
or not depends on the firm specific productivity level, the average productiv-
ity levels defined in Melitz (2003) are not valid. Therefore, the assumption of
PTM-LCP is a crucial building block of G&M framework.

With the assumptions of flexible prices and PTM-LCP, G&M derive a rather
neat relationship between domestic and export prices: export prices are simply
equal to domestic prices corrected for exchange rates and transactions costs.
Nevertheless, this relationship, assumed by AEP, does not hold once Rotem-
berg (1982) adjustment costs are introduced to the model.

Furthermore, the log-linearization of the model is also incorrect. In the cor-
rect log-linear form of their model, the volatility of the extensive margin of trade

falls with monetary unification falls everywhere.

Because AEP do not state any assumption regarding the flexibility of export
prices, I study the implications of both flexible and sticky export prices. I find
that, when all prices are sticky, the model is qualitatively able to predict the
empirical findings by AEP: the leader’s (follower’s) volatility of the extensive
margin of trade falls (increases) with monetary unification. On the contrary,
when only domestic prices are sticky, the volatility of the extensive margin of

trade falls everywhere with monetary unification.

Finally, if central banks target PPI inflation, as assumed by AEP, they dis-
regard the effects of imported inflation. Therefore, I also study how the results
change when central banks target data-consistent consumer price index (CPI)
inflation rather than PPI inflation. I find that targeting CPI inflation improves

the results quantitatively.



The rest of the paper is organized as follows. In section 2, I derive the opti-
mal prices under the assumptions of flexible and sticky prices. These derivations
render it possible to see and correct the flaw in AEP’s export price equation. In
section 3, I present how monetary policy is conducted under the assumption of
data-consistent CPI inflation targeting. In section 4, I compare results. Section

5 concludes.

2 Firm’s optimal decision under different pric-
ing assumptions

An exporting home firm producing variety w chooses real domestic price relative
to home price index, pq+(w), and real export price relative to foreign price index,

Pzt(w), to maximize the following real profits

2
_ w _
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where y¢ (y;?) denotes aggregate home (foreign) demand.?# Parameters ; and
12 govern the effects of Rotemberg (1982) adjustment costs in the setting of
domestic and export prices.® In order to supply foreign markets, besides pro-
duction costs, firms face melting-iceberg costs and must also pay a fixed cost,

wtfx 6
ar

31In the previous equation, I have already considered the demand and production functions
used by AEP.

4In this section, I only present the home firm’s optimal decisions. Symmetric decisions
hold in the foreign country.

51 use AEP’s notation to denote the remaining variables and parameters. In cases I use
different notations, I will call the attention of the reader.

60ut of the production for exporting, yz ¢, only i’i_’t_ is actually sold.




The optimal prices resulting from the maximization of profits in Eq. 1 differ
depending on 7; = 0 or n; > 0 for i = 1,2. Obviously, when 77 = 12 = 0, prices
are flexible. In that case, the optimal prices of an exporting firm are the ones

presented in G&M, that is

0 Wi
0—1az(w)

Wy

0 _
pat(w) = -1 pup(w) =g, ' (1+7)

agz(w)’

and one gets a neat relationship between real domestic and export prices:
prt(w) = ¢ (1 + 7)pa¢(w), which is also AEP’s Eq. 1. In the remaining
three cases, AEP’s Eq. 1 holds only in steady-state.

AEP explicitly assume adjustment costs, paid in terms of domestic goods, in
the domestic price decision. Nevertheless, no such assumption is made regarding
the export prices. As a result, and as an intellectual exercise, I have decided to

include the case 71 > 0,772 = 0 in my analysis. Then, the optimal real domestic

price is
Pa.t(w) = pd,z @) (2)
where
_ [%
T e (1-873,) + 1 (ras 0+ 7a0) — 601 — 8B [TLesr(imaeepyerve i [y
(3)
Since, 172 = 0 the optimal real export price is still p, +(w) = ¢; * (1+7) 90%1 atlz”—(tw).7

These pricing decisions have implications on real export profits, cut-off export
firm, average real export price, and labor market clearing conditions, which are

summarized in Appendix A.

Now, I consider the case of 7; > 0,12 > 0.® In this case, exporters must
pay adjustment costs, paid in terms of domestic goods, to adjust its domestic

and export prices. As a result, both domestic and export prices are sticky. The

"Note that td,¢ in my notation is the same as u: in AEP’s notation.
8The case n1 = 0,m2 > 0 is not considered because of its lack of interest for this comment.



optimal real domestic price decision is still the one in Eq. 2. But, the optimal

real export price is given by

pat(w) =q; (1+ T)Mw’tatz—(w)’ (4)

where, defining 7, ¢ = (% - 1),

0

Mx,t =

Q17,41 (175 1 41)2Uf U 41 '
-1 (1-gn2,) + (m(l + at) — (1 — 6)Ey e i
(5)

Comparing Egs. 3 and 5, one can easily see that p, ; is, in general, different
from g4+ Hence, AEP’s Eq. 1 is not consistent with the maximizing behavior.
As before, Eq. 4 has implications on real export profits, cut-off export firm,
average real export price, and labor market clearing conditions, which are sum-

marized in Appendix B.

3 Monetary Policy and exchange rate regimes

AEP consider two types of exchange rate regimes, a fixed exchange rate regime
and monetary union. Under the fixed exchange rate regime there are two coun-
tries, a leader (home country) and a follower (foreign country). The leader’s
central bank targets domestic inflation and domestic output gap using a Taylor
(1995) type rule. The follower pegs its exchange-rate to the leader. Under the
monetary union, both countries share the same currency and the union’s central

bank uses a Taylor (1995) type rule to target union wide inflation and output

gap.

AEP assume central banks target PPI inflation rate, 74 ¢, because the model-
consistent CPI does not correspond to the data-consistent CPI. Nevertheless,
if the central bank targets PPI inflation rate (as defined by AEP), it does not

consider the role of imported inflation. Furthermore, it is possible to obtain a



data-consistent CPI from the model. Therefore, in what follows I consider the

case under which central banks target CPI inflation.

Following G&M, I use the average nominal price for all varieties sold in the
home (foreign) country, p: (p;), as a data-consistent CPI in the home (foreign)
country. The total number of varieties available for consumers in the home
country as nn; = ng + nj ;. Under CES product differentiation, price indeces

can be split into two components, one reflecting the average prices and one
1
g

reflecting the number of varieties: p; = nn; °p;. Hence, I propose that in
the case of fixed exchange rate, the leader country sets its monetary policy to

Dt
Pt—1

respond to its domestic targets, T = — 1 and yg,, ,, as follows

Po=prfe-1 4 (L= pe)(bnTr + Gyipap.); (6)

and the follower country pegs its exchange rate as
Ty =Tt — (€t — €1-1), (7)

where ¢, > 0, ¢ > 1, p, > 0, and where hats denote log deviations.’

In the case of a monetary union, both countries are assumed to have the
same weight in terms of the response of monetary policy and, by definition, the
nominal exchange rate is constant. Therefore, I propose that, the central bank

sets the nominal interest according to

AU,T

P =17 =7 = ety + (1= pr)(Dn T + Sy 1) (8)
where

= (1/2)m + (1/2)7 9)

U

and g5, is as defined by AEP. Replacing 7; by 7+ in Egs. 6 and 9, one

91 follow AEP and use ¢y = 0.25, ¢r = ¢ = 1.5, and p, = 0.



obtains the monetary policy rules defined by AEP.

4 Results

In this section, I show how the volatility of the extensive margin of trade changes
with monetary unification under four scenarios. In the first scenario, prices are
sticky and central banks target PPI inflation. The second scenario corresponds
to AEP’s model with correct log-linear form.'!® In the third scenario, only do-
mestic prices are sticky and central banks target PPI inflation. In the forth
scenario, all prices are sticky and central banks target a data-consistent CPI

inflation.

In Table 1, I summarize the simulation results for all four scenarios and,
for comparison reasons, I also add the simulation results reported by AEP.'!
The simulation results, for the first four scenarios, are based on the HP filtered
population moments filtered with smoothing parameter A = 6.12:13 In the first
scenario (presented in the columns below ”Sticky-prices”), central banks target
PPI inflation rate and both prices are sticky (n; > 0,12 > 0).}* Under these as-
sumptions, the model is able to qualitatively predict AEP empirical results for a
wide range of different calibrations. Using the baseline calibration, the leader’s
(follower’s) volatility of the extensive margin of trade falls by 10.29% (1.63%).
This result, however, is clearly dependent on the response of monetary policy
to output, that is, on the parameter ¢,. In case ¢, = 0.5, in both countries,

the volatility in the number of exporters falls with monetary unification.

0For a summary of the corrections, check Appendix C.

HFor ease of comparison between the four scenarios and the simulation results reported
by AEP, I follow AEP’s calibration, use the same steady-state, and use AEP’s remaining
assumptions.

12This approach is slightly different from the one used by AEP. In their case, they HP-filter
the artificial data using A\ = 6.25. However, since I am analysing relative changes in the
volatility of the extensive margin of trade between two different exchange rate regimes, this
different assumption does not imply significant changes in the results presented.

131 do not show the impulse response functions (IRF) since it does not present significant
changes in comparison with AEP’s IRF.

1n case 2 > 0, then 71 = 1y = 4.7785.



—Insert Table 1 around here—

The results regarding the correct log-linear form of AEP’s model are pre-
sented in the columns below "1l correction”. My objective is to compare two
different ways to introduce sticky prices, the correct one and the flawed one.
Clearly, the model with flawed introduction of sticky prices is unable to qual-
itatively predict AEP’s empirical results unless the central banks has a weak
response to output (¢, = 0 and ¢, = 0.125). As a result, the reported results

by AEP are biased also because of their inconsistent log-linearizations.

In the third case (presented in the columns below ”"Flexible p, +(w)”), cen-
tral banks target PPI inflation rate and, domestic prices are sticky, and export
prices are flexible (n; > 0,172 = 0). Under these assumptions, unless central
banks has a weak response to output (¢, = 0 and ¢, = 0.125), the model is
unable to qualitatively predict AEP’s empirical results. Using the baseline cali-
bration, the leader’s (follower’s) volatility of the extensive margin of trade falls

by 4.76% (0.76%).

Comparing the first and third scenarios simulation results, one concludes
that the export pricing decision plays a crucial role on the effects of monetary
unification on the volatility of the extensive margin of trade for the follower. I
argue that, under the baseline calibration, when different pricing assumptions
are considered, the relative importance of internal stabilization in each country
on the volatility of the number of foreign exporters change. On one hand, when
export prices are sticky, foreign exporters’ prices become more dependent on
home market conditions because of their mark-up (see Eq. 5). This, in turn,
increases the dependency of foreign export profits and foreign export cut-off to
home conditions. As a result, a stronger stabilization of home conditions leads

to a lower volatility of the extensive margin of trade in the foreign country.



When the foreign country pegs its nominal exchange rate to the leader, the lat-
ter has a higher stabilization power given its focus on domestic variables. When
countries integrate in a monetary union, home and foreign conditions have the
same weight for monetary policy. This implies that home domestic conditions
are not as strongly stabilized as in the fixed exchange rate case resulting in a
higher volatility of the foreign extensive margin of trade. This happens dispites
foreign country domestic conditions are more important for policymakers. On
the other hand, when export prices are flexible, the relative dependence of for-
eign extensive margin of trade to home conditions falls since their mark-up is
constant. As a result, when countries integrate a monetary union, and foreign
conditions become relevant for monetary policy, foreign volatility of the exten-

sive margin of trade falls.

In the forth case (presented in the columns below "7, targetting”), central
banks target data-consistent CPI and both prices are sticky (51 > 0,12 > 0).
Under these assumptions, the model is able to qualitatively predict AEP’s em-
pirical results for a wide range of different calibrations. In addition, because
central banks take into consideration the role of imported inflation, the magni-
tudes of the change in the volatility of the extensive margin of trade are closer to
the empirical ones reported by AEP. Using the baseline calibration, the leader’s
volatility of the extensive margin of trade falls by 21.88% and increases for fol-
lowers by 5.75%. Nevertheless, on the contrary of AEP’s empirical results, the
change, in absolute value, in the volatility of the extensive margin of trade for

the leader is higher than for the follower.

5 Conclusion

In this paper, I have commented on AEP’s contributions. I have shown that
their inconsistencies in the model derivations and log-linearizations led to biased

theoretical results. In addition, I have also analyzed the role of sticky export



prices on the effect of monetary unification on the volatility of the extensive
margin of trade. I also considered two different inflation targets for central

banks, PPI inflation and data-consistent CPI.

I found that sticky export prices are crucial for the model to be qualitatively
able to mimic AEP’s empirical results. This result, however, is dependent on the
weight central banks attach to output stabilization. In addition, I found that if
central banks target data-consistent CPI, the model’s results are quantitatively

closer to AEP’s empirical results.

AEP makes an important contribution to our understanding of the volatil-
ity of the extensive margin of trade. In addition, AEP is also pioneer in the
introduction of sticky-prices into G&M framework. I hope my comment com-
plements and improves their contributions leading to a deeper understanding of

the volatility of the extensive margin of trade.
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Table 1: Changes in the volatility of the extensive margin of trade, in %.
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n =10 -16.51 -5.26 -15.54 -10.84 -8.86 -6.09 -30.15  -5.84 -9.37  -1.95
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plag;af) =050 =777 117 -5.96  -1.57 -3.45 -0.54 -17.28  4.05 -4.95 047
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Appendix A

Under the case 71 > 0,12 = 0, the real export profits are

1 . L@
det(w) = th(px,t(w))l Ocr — fo—.
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where I use y;¢ = ¢} since foreign consumers only demand home made goods

for consumption purposes. The export cut-off firm is
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Note that all these equations are the same as in Ghironi & Melitz (2005).

Appendix B
Under the case 11 > 0,12 > 0, the real export profits are

_ _ w
da:,t(w) = (1 - gﬂ-i,t - Nx:lf) Qt(px,t(w))l GC?; - :l—tfxa

where I use y;¢ = ¢} since foreign consumers only demand home made goods

for consumption purposes. The export cut-off firm is
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The average real export price is
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The labor market clearing conditions are
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Appendix C

Log-linearizing of the evolution on the total number of varieties yields

Ay — (1= 6)iy_1 — 0oy 1 =0

ﬁt* - (1 - 5)7}:71 - 5ﬁ2,t71 =0

Log-linearizing of total average profits yields

~1_‘90 2 2
d (Mgt — Ny +dyt) — fePwd, =0

2|8

CZd,t + Sp(kll - 1)f3:

~1—6
C =,
Pl—dio+ ok = 1) fa
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Note that in the last two equations even though f. and a are assumed to be 1,

@#1.
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