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ABSTRACT

This dissertation consists of two essays studying the impact of globalization on

the inflation dynamics.

Inflation has considerably decreased and its volatility has sharply fallen since
the 1980s in industrial countries. The first essay aims at assessing to which extent
globalization, defined as a fall in iceberg trade costs, may account for the modera-
tion of inflation over the last three decades. I develop a 2-country new-Keynesian
stochastic general equilibrium model with oligopolistic competition -that generates
strategic interactions- and endogenous firm entry. In the long run, globalization
triggers endogenous changes in the market structure and in the degree of openness,
which in turn affects the short run dynamics of inflation. Simulating the model
with productivity, government spending and monetary policy shocks, I find that
globalization slightly dampens the volatility of inflation. The decline in the volatility
of inflation is not due to a flattening of the Phillips curve, but to foreign factors:
a decrease in relative import prices or an increase in the number of foreign firms
(extensive margin of trade) both weigh down on the desired markup of domestic

firms and reduce inflation in the short run.

The second essay considers the decline in the sensitivity of inflation to domestic
slack observed in developed countries over the last 30 years. This flattening of the

Phillips curve has been often attributed to globalization. However, this intuition has

il



so far not been formalized. I develop a general equilibrium setup that can rationalize
the flattening of the Phillips curve in response to a fall in trade costs. In order to
do so, I add three ingredients to an otherwise standard two-country new-Keynesian
model: strategic interactions generate time varying desired markup; endogenous firm
entry makes the market structure change with globalization; heterogeneous produc-
tivity allows for self-selection among firms. Because of productivity heterogeneity,
only high-productivity firms (that are also the bigger ones) enter the export market.
They tend to transmit less marginal cost fluctuations into inflation because they
absorb them into their desired markup in order to protect their market share. At the
aggregate level, the increase in the proportion of large firms reduces the pass-through

of marginal cost into inflation.

INDEX WORDS: Inflation, Phillips curve, Macroeconomic Impacts of
Globalization
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CHAPTER 1

IMPACT OF GLOBALIZATION ON INFLATION: DISSECTING THE TRANSMISSION

CHANNELS

1.1 INTRODUCTION

Inflation has considerably decreased and its volatility has sharply fallen since the
1980s in industrial countries. Recently, inflation has remained remarkably stable
despite the dramatic contraction in activity after 2008. Besides, the fall in the
responsiveness of inflation to the output gap, also referred to as the flattening of
the Phillips curve, has been largely documented in the literature’ but its causes are
far from being clearly identified. It is worth understanding the reasons behind this
moderation of inflation because the implications for the conduct of monetary policy

may be quite different depending on the driving forces.

Three plausible explanations are usually put forward for the moderation of infla-
tion. The first one refers to a change in the nature of shocks affecting the economy,
whose volatility has declined (the “good luck” story). The second explanation is
about the success of monetary policy that did a great job at stabilizing inflation
and anchoring expectations. The stronger credibility of the monetary policy regime

is responsible for the low level of inflation that, in turn, may explain the flattening

!See for instance International Monetary Fund [29],Peach et al. [37] or Kohn [32].



of the Phillips curve -insofar as prices become stickier under low inflation-.2 Under
the “good luck” or “good policy” theory, the weakening of the sensitivity of inflation
to economic slack is fragile and reversible. Therefore, the policymaker’s scope for
fine-tuning is not as large as the apparent loosening of the inflation-output tradeoff
suggests, since (i) the relationship precisely depends on the credibility of its action
(good policy hypothesis) or (ii) the chance might reverse (good luck hypothesis).

A third explanation emphasizes the strengthening in competition generated by
deregulation and the fall in trade costs. Globalization -measured as the openness to
international trade- has dramatically accelerated since the 80’s, and this structural
change could have engendered a durably low and stable inflation environment. If the
flattening of the Phillips curve has been driven by structural forces, then the poli-
cymaker would have more margin to sustain economic activity without experiencing

too much of inflationary pressures.

This paper aims at assessing theoretically to which extent globalization may
have contributed to the lowering and the stabilization of inflation over the last three
decades. I build on a two-country new-Keynesian framework twisted with two addi-
tional ingredients. The first assumption states that the competition at the sector level
is oligopolistic : firms are competing in prices a la Bertrand. Because of oligopolistic
competition, the price-elasticity of demand depends on firms’ market share and thus
the desired markup fluctuates over time. This assumption renders inflation respon-
sive to short run fluctuations in firms’ market share, as in Guerrieri et al. [27], or
Benigno and Faia [5]. The second assumption is that the number of operating firms

is endogenous. In the spirit of Ghironi and Melitz [25], the number of firms serving

2See Ball et al. [3]: if firms face menu costs when adjusting their nominal prices, they
take advantage of a low inflation environment to change their prices less frequently



the domestic market and/or exporting to the foreign market is an outcome of the
model driven by trade costs. Intuitively, in an oligopolistic economy, producers are
concerned about loosing market share and they adjust their markup in response to
marginal cost fluctuations. By contracting their markup, they alter the response of

their prices to fluctuations in marginal costs.

I define globalization as a permanent decrease in the per-unit transportation cost
(the melting-iceberg trade cost). When iceberg costs fall, foreign competitors export
more (the intensive margin) and the set of firms that are able to export augments
(the extensive margin). The increase in the number of foreign competitors on the
domestic market affects endogenously the number of domestic firms since the least
profitable ones are forced to exit. Ultimately the fall in trade costs modifies the
market structure. The economy shifts from one steady state with very few foreign
competitors and high import prices to a new one with more foreign goods, less

domestic firms and lower import prices.

As far as the short run dynamics of inflation is concerned, the assumptions
of oligopolistic competition and endogenous firm entry give rise to an augmented
Phillips curve that exhibits new terms on the right-hand side. In addition to the
marginal cost and inflation expectations, domestic inflation is also influenced in the
short run by two foreign factors : the relative import prices effect and the exten-
sive margin effect, i.e. the number of competitors on the domestic market. In the
pre-globalization environment (when iceberg trade costs are high) those foreign
factors vanish. They strengthen as soon as foreign competitors start entering the

domestic market, supporting the global slack hypothesis: domestic inflation becomes



more dependent on foreign determinants, which alleviates the role of domestic factors.

Simulating the model with productivity, government spending and monetary
policy shocks, I find that globalization dampens the volatility of inflation. The
decline in the volatility of inflation is not due to a flattening of the Phillips curve?,
but to foreign factors: a decrease in relative import prices or an increase in the
number of foreign firms (extensive margin of trade) both squeeze the desired markup
of domestic firms and thus dampen the response of inflation to marginal cost fluctu-

ations.

The rest of the paper proceeds as follows. Section 1 places my contribution with
regards to the literature. Section 2 details the model. Section 3 solves for the steady
state and Section 4 compares the dynamics of inflation around the pre-globalization

steady state versus the post-globalization steady state.

1.2 RELATED LITERATURE

This paper relates to the literature that investigates the pro-competitive impact of

globalization and its consequences on inflation.

The intuition behind the pro-competitive effect of globalization is the existence
of strategic interactions: in response to a decline in the price of imported goods,
domestic firms are concerned about losing market share and consequently adjust by
reducing their desired markups, thus maintaining their prices relatively low. Eventu-

ally, changes in the desired markup modify the responsiveness of aggregate inflation

30n the contrary, the sensitivity of inflation to domestic marginal cost increases since
real rigidities wane with globalization.



to real marginal costs (the slope of the Phillips curve). Standard NKPC models with
Dixit-Stiglitz monopolistic competition fail to capture the impact of globalization on
the pricing behavior of domestic firms because there are no strategic interactions.
There is an infinite number of very small firms whose share on the market is negligible.
Each firm considers that its decision has no impact on the market and therefore does
not behave strategically. It turns out that the price-elasticity of demand faced by each
firm is fixed and their desired markup is also constant. This is why globalization
does not have any pro-competitive effect on the economy in monopolistic competition

setups.

My work follows a stream of the literature that incorporates strategic com-
plementarities into otherwise standard new-Keynesian setups. Sbordone [38] and
Guerrieri et al. [27] typically introduce demand-side complementarities by modifying
the standard CES utility function. The authors rely on preferences a la Kimball
(1995) that pose a relationship between the elasticity of substitution and the number
of goods available on the market. Sbordone [38] builds a closed economy model to
focus especially on these pro-competitive pressures. Globalization is identified as an
increase in the total number of varieties/firms competing in the domestic market
and she finds that for plausible parameter values, this engenders a steepening of the
Phillips Curve. Guerrieri et al. [27] develop an open economy model and show that
foreign prices do account for the moderation of inflation in the US. One fragility of
the demand-side complementarity approach though is the lack of micro-foundations

behind the Kimball aggregator.

“The actual markup varies in response to marginal cost fluctuation due to a sluggish
adjustment in prices but the desired markup is fixed.



Instead my model relies on supply-side complementarities that arise from a change
in the market structure : oligopolistic competition replaces monopolistic competi-
tion.” Following Dornbusch [21] and Benigno and Faia |5] T consider that firms are
“big" enough at the sector level to affect sectoral price. Thus they internalize this

effect when setting their optimal price.

Whatever the motivation behind strategic complementarities, they engender a
time varying desired markup that changes with the firm’s market share. If their
market share falls, firms loose pricing power and their markup contracts. Therefore
firms do not fully pass through fluctuations in their marginal costs to the prices (a
fraction is absorbed in the markup adjustment). Fluctuations in the desired markup

eventually affect the inflation dynamics.

My paper differs from the aforementioned literature in that the market structure
is endogenous. In the previous models the number of firms/varieties is exogenous and
globalization is modeled as an ad-hoc increase in the number of varieties in steady

state. Introducing endogenous firm entry generates two new features.

First, the market structure is an outcome of the model, not an assumption. The
steady state number of competitors is endogenous and depends on the per-unit ice-
berg trade cost, the distribution of market penetration fixed costs and the elasticity
of substitution between varieties. The steady state market share of domestic firms

determines the sensitivity of inflation to domestic marginal costs.

5The standard monopolistic case is nested in this framework if the intra-sectoral elasticity
of substitution, 8, equals the inter-sectoral elasticity, o.



Second, I find that inflation is influenced in the short run by marginal costs and
inflation expectations and also by the cyclical fluctuations in the average market
share of firms as in Benigno and Faia [5] or Guerrieri et al. [27|. However, by contrast
to the previous papers, this “market share" channel does not uniquely consists in
relative import prices but also depends on the extensive margin of trade. Following a
positive productivity shock in the foreign country, relative import prices fall and the
number of foreign varieties consumed domestically increase. Everything else being

equal, those two effects shift the Phillips curve downwards.

Cecioni [17] and Etro and Colciago [22] also rely on oligopolistic competition and
endogenous firm entry assumptions but in a closed economy framework. They find
that short run markups vary countercyclically because, after a positive shock, the
entry of new firms reduces their market share. Cecioni [17] concludes that a cyclical
increase in the number of operating firms lowers CPI inflation in the short run®. A
closely related series of papers deals with optimal monetary policy under endogenous
entry : Bilbiie et al. [13], Bilbiie et al. [12], Faia [23], and Bergin and Corsetti [6] all
study models with endogenous firm entry and sluggish price adjustment to derive the
optimal monetary policy. Those papers are connected to mine but they restrict to a
closed economy and they focus on optimal policy while T am assessing the effects of

globalization.

My work is also connected to a more empirical literature that considers the world-
wide level of resource utilization as a potential determinant of domestic inflation.
Borio and Filardo [14] provide empirical evidence that inflation has become more

sensitive to the global output gap (measured as a weighted average of trade partner

6Etro and Colciago [22] develop a flexible price environment.



output gaps) to the detriment of domestic conditions. But Ihrig et al. [28] criticize the
robustness of their estimates. From a theoretical perspective, this paper corroborates

the global slack hypothesis.

Finally, this work is linked to two important papers in open economy that com-
bines extensive margin of trade and general dynamic equilibrium (but in a flexible

price environment).

First, my model borrows many ingredients from Ghironi and Melitz [25], in
particular (7) the simultaneous entry mechanism’ and (i) firms’ heterogeneity that
determines an endogenous cutoff level pinning down the average productivity of
exporting firms as well as the number of exporting firms. However I depart from their
setup in many aspects.

Firstly I contemplate a new-Keynesian economy with price adjustment costs. Coupled
with the assumption of trade costs -that segment the market-, this triggers Pricing-
to-Market® while the Law-of-One-Price holds in Ghironi and Melitz [25]. In addition T
assume oligopolistic competition and I relax the heterogeneity in firms’ productivity.
Instead 1 suppose that firms are symmetric in terms of labor productivity but face

different market penetration costs. This is a way to keep the model tractable with

TAt each period of time, new firms enter “simultaneously”, up to the point where the entry
cost equals the average firm expected value. The average profit depends on the number of
operating firms. At equilibrium the free entry condition binds, which means that the entry
of one additional firm would reduce the market share of operating firms in such a way that
their net profit would become negative. The simultaneous entry mechanism differs from the
sequential entry procedure in Atkeson and Burstein [2] where potential entrants wait in line
for penetrating the market.

8A producer facing a shock on its relative marginal cost adjusts its relative price on
the domestic and on the foreign market differently because the markup is different on each
market.



oligopolistic competition.’

Second, my work also share crucial elements with Atkeson and Burstein [2]. They
rely on a two-country economy with oligopolistic competition and endogenous firm
entry. They consider the flexible price case and focus on explaining deviations from
the Purchasing Power Parity. An important difference with Ghironi and Melitz [25]
is the timing for firm entry. Atkeson and Burstein [2] rely on a sequential entry
mechanism : in each sector firms wait in line (sorted by decreasing productivity) and
enter one by one, knowing all the characteristics of the competitors already operating
in that sector. Instead, I keep the simultaneous entry mechanism, as in Ghironi and

Melitz [25], that makes the model analytically tractable.

Similarly to Atkeson and Burstein [2], my model endogenously triggers Pricing-
To-market, however this result comes from the conjunction of different assumptions.
Pricing-to-Market behavior means that, for a same variation in marginal cost, firms
adjust differently their prices on domestic and foreign market. PTM typically arises
from the combination of two assumptions (1) market segmentation and (2) time
variable markups. The idea is that, if markups were fixed, then the firms would
adjust similarly their prices on the foreign and the domestic market despite the
segmentation due to trade costs. In my model, the assumption of price stickiness is
sufficient to create a time varying markup.'® On the contrary, Atkeson and Burstein
[2] rely on a flexible price framework and the assumption of oligopolistic competition

is a necessary condition for departing from the Law-of-One-Price.

9See sections 1.3.2 and 2.3.1 for a detailed comparison of Ghironi and Melitz [25] model
with respect to my setup.
10As in Betts and Devereux [11].



1.3 MODEL

The economy is composed of two countries, domestic (d) and foreign (f). In each
country there exists a continuum of sectors on [0, 1], indexed by k, producing differ-
entiated goods Y;(k). Within each sector, there is only a finite and relatively small

number of firms that compete in prices a la Bertrand.

1.3.1 HOUSEHOLDS

The problem of the representative household in country D is

max Eo Z BU(Cy, Ly)

{CtthBg?Btf?ut}zo t=0

¢, (B op

s.t.: BC,+ Bl + B2 (—) +eBl +e P ( :

Pt*

2
> \ P, 5 ) + ut(Nt + Ne,tﬁtpt

§ Rtleg_l + etR:_lBtf_l + WtLt + Ut—1 [Nt(dt + ’Dt)Pt] + TtB — j;G
where C; is the consumption of final good at time t, £ is a subjective discount factor,

c/ Lt
1—v 1+v

L, is the supply of hours of work and the utility function is U(Cy, L;) = [
W; is the nominal wage determined competitively on the labor market and P, is the
consumption price. Households can invest in three types of assets: domestic risk free
bonds, foreign risk free bonds and shares in a mutual fund of domestic firms. B¢ is the
quantity of domestic risk-free bonds purchased at t —1. R, = 1+ and R} = 147"
are respectively the nominal return on domestic and foreign risk-free bonds from ¢ —1
to t. Domestic bonds are issued by domestic households and denominated in domestic
currency. Foreign bonds are issued by foreign households and denominated in foreign
currency. To solve the indeterminacy problem for bonds holdings at steady state,
I assume quadratic costs of adjusting bonds. Those costs are collected by financial

intermediaries that rebate them to households (T}P). e; is the nominal exchange rate

10



and should be read as “1 unit of F currency = e; units of D currency".

All the variables for the country F are denoted symmetrically with a ™.
u; is the number of share holdings in a mutual fund of domestic firms. The household
enters period ¢ with share holding u;_; and receives income from dividend (JtPt) on
its share holdings plus the value of selling its share position (0;F;). 0; is the average
firms’ share value in real terms (in domestic units of consumption), and d; is the

average firms’ dividends.

At time ¢, resources are used to consume and to buy u; shares in the mutual fund

composed of Nt + ]\767]5 domestic firms and —TtG are nominal fiscal transfers. Nt is the
total number of domestic firms already active at time ¢t and Nat is the number of new
firms entering the economy D at time t and who start producing at ¢t + 1. They face
the same exogenous rate of exit § as old firms already present on the market. So (1—9)
of the firms will survive and pay dividends at time t + 1 : Nyyy = (1 — 8)(NV, + NY).
The exogenous destruction rate is required for the number of firms to be finite and
going back to equilibrium after a shock.
Among the N, domestic firms on the market at time ¢, Ng firms are selling goods
on the domestic market and N are exporting to the country F. The two sets may
overlap since some domestic firms might be both a domestic market supplier and an
exporter.

Optimality conditions for the representative household are detailed in Appendix A.1.

11



1.3.2 FIRMS AND PRODUCTION
FINAL GOODS PRODUCER

A non-tradable final good Y; is composed of differentiated goods from a continuum

1 ) e
n:Unwﬂﬂ
0

where o is the elasticity of substitution between goods from different sectors. In each

of sectors

sector k, a retailer firm combines foreign and domestic goods to produce Y;(k). The

final goods producer chooses its optimal production plans to maximize its profit:

N
mex P(k)Ya(k) = Piilk)z(ilk)
¢ i=1

NF T [ NI =
st.Yi(k) = | Y a(il) T | = |3 w(ilk) T + Y m(ilk) T
i=1 i=1 j=1

where Ntd * and Ntf * are respectively the number of domestic and foreign varieties
consumed in sector k£ on domestic market at time ¢.

A wvariety 1 is equivalent to a good or a firm since each firm produces one differentiated
good. For the sake of simplicity the number of varieties N is continuous rather than
discrete. This assumption means that N should be interpreted as a variety index -a
proxy for the market structure-, rather than strictly the number of firms. Hereafter

N is continuous and “small enough" for strategic interactions to hold.!!

UThis shortcut borrows from Barro and i Martin [4], chapter 6 “Technological Change:
Models with an Expanding Variety of Products" : We shall find it convenient to think of the
number of varieties, N, as continuous rather than discrete. This assumption is unrealistic
if we view N as literally the number of kinds of intermediate goods employed, although the
error would be small if N is large. A similar setup where N is continuous but small at the
sector level also appears in Rotemberg and Woodford (JPE, 1992) and is used by Jaimovich
and Floetotto [31] : It is assumed that the economy contains a large number of sectors.
FEach sector is comprised of o finite number of differentiated, monopolistically competitive
intermediate firms. Within a given sector, each firm takes into account the effect that the

12



Optimality Conditions:

- (34 - () ()

. dlk flk
where £(0) = [ R0 7 =[S Ak + S RG0

_1
and P, = [ I8 Pt(k:)l_”dk]

1
1-6

0

Alternatively T could define Yy (k) = ]\ft"“"_Tll [ZNikl zt(z|k)%] """ and then the

1=
1

. —0 1 =
demand would write as x,(i|k) = (%) %t,’f) where P,(k) = NF7—1 [Zf\i P,(i| k)0
This specification eliminates the “love for variety" channel by which consumers can

increase their utility just by spreading their consumption across more varieties.

INTERMEDIATE GOODS PRODUCERS

1. Market structure: oligopolistic competition generates a time varying
price-elasticity of demand.
A firm is not small with respect to the sector and competes in prices a la

Bertrand. Producers internalize the impact on the sectoral price when choosing

OP; (k)
OP;(i|k)

their optimal price ( # 0 in the firm’s optimization programm). Conse-
quently the elasticity of demand to its own price is not constant (although the

elasticity of substitution between goods in sector k is constant: 6).

COm(iW) BGIE) _, ( OR(K) Bilk)
ORI a0 0 (amm) 0 )

pricing and production decisions of other firms have on the demand for its goods. The price
elasticity of demand faced by the typical firm is thus positively related to the number of
firms in the sector. Finally, Faia [23] similarly has a continuous index of variety N with
oligopolistic competition.

13



1-6
OPi (k) Pi(ilk) _  Pi(ilk)ze(ilk) _ | Pi(ilk) _ .
where F5rns B0 = o) — [W} = &(i|k), the market share of

firm 7 in sector k.

. Price Adjustment Cost
Prices are sticky following Rotemberg price setting. ¢, is a parameter measuring
the cost of adjusting prices.

A 2
PAC(ilk) = % [% - 1] %ﬁ'mmt(ﬂk) is the cost for firm 7 in sector k of
adjusting its price at time ¢, expressed in units of final consumption. This cost

can be interpreted as the amount of material that a firm must purchase in order

to implement a price change.

. Technology, domestic and foreign market penetration costs
Each firm produces a different variety of goods but they all have the same linear
technology : V good 4,V sector k, x,(i|k) = A;hi(i|k). The production function

has constant returns to scale and labor is the only input. The real marginal cost

.
Wy

A7

. . . We _ owi
of production in country D is pA; = 4 = st and

= s; in country F.

A domestic firm ¢ can produce for the domestic market and/or the foreign
market and faces a specific penetration cost on each market (D and F) that
is drawn for a probability distribution. The domestic market penetration fixed
cost drawn by i is fy (i) and the foreign market penetration fixed cost is fx (¢).
Fixed costs are firm specific and do not vary over time. Following Ghironi and
Melitz |25], I assume that those costs are paid in terms of effective labor units.
In addition to the fixed market penetration cost fx (i), an exporter also faces a
melting-iceberg cost (7 > 1, the same for all firms). To sell one unit of good to
the foreign country, the exporter must produce and ship 7 units because 7 — 1

units melt on the way.

14



. Profit Maximization:

1'? and from now on I drop

For simplicity, I suppose that all sectors are identica
the index k. N; differentiated goods are sold in each sector k: NZ goods are
produced by domestic firms and Ntf by foreign firms, such that N, = NZ + Ntf .
Symmetrically in a representative sector of country I, N; differentiated goods
are consumed: N = N 4+ N/* where N is the number of varieties produced
by firms located in country D and consumed in country F' and Ntf* is the
number of varieties produced by firms located in country F' and consumed in
country F'. Because of trade costs markets are segmented and a domestic firm ¢

can set a different price on domestic and foreign markets in order to maximize

its total profit.

Maximization of the domestic component of profits

maX E E;
H—J

LW .
(=69 Quens (B s~ 10,0
J

t+](.)
P i)

P

—1)2p¢
5 )

- ) () — thﬂ(')%)

s.t.

0= (52)

. N U (Cyri) P
Q+44; 1s a stochastic discount factor: Q45 = B”M i

U'(Cy) Piyj

Optimality conditions :

(4
P — i) = o)

2T section 2.2.5 I demonstrate why this is true.

15




_d 0,
Helt) = nd ¢ d 7 d d
(05 — 1) [1 — P10, — 1)2] + ¢pllf, (115, — 1) — Ty
i

d( 1-
=9—(9—o—)(£2i)%>>:9—(9—a)p§€t '

(
d .
F?t PpE |:Qtt+1< >H?t+1 (HldtJrl 1)517;;2(;)}

d,desired __

Note that under flexible prices the markup becomes = 7
it

monopolistic competition, the desired market is not constant over time but
depends on the firm’s market share: égt = 60— (0 —0)¢d(i) . If § = o the

model collapses to the monopolistic case and pf®re = %1. It means that

0
the elasticity of substitution within a sector is equal to the elasticity of sub-
stitution between sectors. Since there is an infinity of sectors, this yields back
to the standard monopolistic case and the strategic interactions, that were

taking place within a sector, vanish. If the market share £Z(i) tends to zero

(either N¢ or Ntf is very high), the market structure also becomes monopolistic.

Maximization of the exports component of profits

max E E,
Pd*

i (1) =0

(1= 0P Qurs (PE i)t ) = r g2t

P P (1) Ix i (Dwey; P

(P 1P ()t 1) -

t+j—1 (4) reryjAvt

S.t.

a0 = (E0) Ty

(CH']) Pt
J
Qt,t+] B U’(Ct) _Pt+]
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Ples

rer, is the real exchange rate and e; the nominal exchange rate: rer; = 5

Optimality conditions :

P& (i . A des W
2 — i) = ey i

FIrRMS’ DIVIDENDS

For a firm 7 in country D, the dividend (expressed in units of domestic consumption)
is the sum of the profit from sales on the domestic market and the profit from sales

on the foreign market d;(i) = df(i) + d**(i) where:

0 if the firm does not sell in D.
dj(i) =
. N P we . .
[1 - ﬁfl(i) - %[Hf(z) - 1]2} xd(i) PfPE ) _ S fu(i) otherwise.
0 if the firm does not export.
4 =
rery [1 — m — %[Hg*(z) — 1]2] xd* (i)%ﬁm — j—ifx(z) otherwise.

where fg(i) and fx(i) are random variables. T1¢(i) = Pl}d(?.)7 1% (7) = ]f;d*;(("?) :
t—1\? t—1\%

CUTOFF VALUES AND FIRMS AVERAGE

Firms have the same labor productivity but they differ in their fixed costs, fy (i)
and fx (i), that are drawn independently by each firm i from the following uniform
distributions:

fo ~Ulay, byl
fx ~Ulax,bx]
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- Average profit from home sales
It is profitable for a firm ¢ in country D to produce for the domestic market if its
fixed cost draw fg(7) is below the cutoff value th = sup {th, st. d(fmy) > 0}.
For a firm from country F, the cutoff writes f3;, = sup {fﬂt, st. d{*(fgt) > 0}.
Since profit is a decreasing function with respect to fixed cost, the cutoff value
is:

—w I ¢ : (1-0)
fH,tZZ = { - ﬁ - —p[Hf(w - 1]2] Pf Y,

: 2
1
Tt = 1= = = 2t - 1] ol e

Consequently, the probability for a domestic firm of supplying the domestic
market is Gy (fu) = P(f < fuy) = 12{;_;}1 And the average fixed cost of

domestic firms that are active on the domestic market is : th = %f}”

Symmetrically in country F: Gy (E) P(f < th) ff; 1 And the average

fixed cost of foreign firms active in the foreign market is : th aH +th

Since all firms are symmetric in terms of productivity and only differ in their

fixed cost draw, the average profit from domestic sales is

~ J ) =0y W

fif
1 ) (1-6) ag + th wy
= |1— = = Doqppd 2| pat Ty, - SE T JHE T
{ i el ]]pt T2 A

- Average profit from exports
It is profitable for a firm to export if its fixed cost draw fx(7) is below the
cutoff value fyx, = sup{fx,t, st. d*(fx) > 0} in country D and K =

sup {f)*(’t, st. d{(f)*w) > 0} in country F. Hence:

- Wy 1 ¢ * w (1—0) 5 -+
fX,tXt = Trer [1 - ﬂtd* ?p[H? - 1]1 P? Y,

——w; L bprs 2|, r0-0
IX. *Tertl{l_T__p[Ht_l]]Pt Y;
A a2

18



Consequently, the probability for a firm from country D of being an exporter

is Gx(fx:) = P(f < fxi) = Ixe=ax - Anq the average fixed cost of domestic

bx—ax

exporters is: ]7; = %f“
Symmetrically for a firm from country F : Gx(f%) = P(f < (fx.) = ];);*%af
And the average fixed cost of foreign exporters is E(/t = axzf;('t.
Eventually the average profit from exports is

~ 1 [0) (1-6) — Wy

dd*:rer 1 — __PHd*_12 d* Y*_ it

t t [ i 9 (11} I”| P} t fX,tAt

= rer; |:1 — — %[H?* o 1]2:| pd*(lfe)Y* ax + fX,t Wy

a2 o2 A

ENDOGENOUS FIRM ENTRY

The equity mutual fund -that collects households’ savings - invests in setting up
]\Nfeﬂg new firms. A large mass of prospective entrepreneurs is waiting to enter and
new firms are created up to the point where the expected discounted stream of
future profits (the net present value of an average firm in the mutual fund) equals the

entry cost fg;. At equilibrium there is no more incentive for additional firms to enter:

Wi
APy

U = fry

where

vy = (1 —90)E, [@tﬂ + Jt—&-l}
d~t = G(fH,t)CZ? + G(fX,t)CZ?*

Note that d; is the average dividend distributed to shareholders by firms in the mutual
funds. The decision to create new firms is taken prior to knowing firms’ specific fixed

costs draws fy (i) and fx (i) and prior to knowing their specific sector, based on the
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distribution of fixed costs (G(.))!*. The timing schedule is described in figure 1.1.

Equilibrium conditions hold symmetrically for the foreign country.

1. Firms pay entry cost to become active on the market.

2. Only (1 —9) of all active firms survive. A proportion ¢ of them are hit by the

exit shock and never produce.

3. The surviving firms draw their fixed costs, which determines their type : type
dif fy(i) < fu, type d* if fx(i) < fx, and not operating if both fixed costs
are above the cutoff values. The very same firm might be both type d and
d*. Since there is an infinity of sectors, the number of firms in the mutual
fund is infinitely large and the realized distribution of costs (post-entry) is the

N —
same as the true probability distribution (pre-entry) : — =P(f < fg) and
N —

~~ theoretical

J realized
N —
S P < Ty
R <F)
~~ theoretical
realized

4. Firms are allocated across sectors following the same proportions : N¢ firms
of type d and N% firms of type d* in each sector. At the sector level, the
number of firms is not infinity but small enough for strategic interactions to
take place. Sectors are symmetric in the sense that the number of domestic
market suppliers N¢ and the number of exporters N% are identical in each
sector. Consequently the average prices P,(k) and quantities Y;(k) are the same

across sectors because they only depend on the number of competitors, relative

13Gince entry is simultaneous and not sequential as in Atkeson and Burstein [2], it makes
sense to suppose that firms take their decision before knowing the realized distribution of
fixed costs of their competitors within the sector.
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prices, iceberg costs and productivity but not on fixed costs.

Despite the symmetry in firms’ optimal choice, the actual realized profit may be
different among firms. To understand this point, suppose that firms i and i’ are
both the same type d* because fx:(i) < fx:(i') < fx. . Firms i and i’ set the
same optimal price pf* but 4 gets a higher profit than '. Therefore, the average
profit may differ across sectors depending on the specific costs draw of firms
within the sector. However households care only about the average dividend
across sectors that equals the expected dividend ez ante because there is an
infinite continuum of sectors; the law of large number holds in the aggregate,

not at the sector level:

d|k d|k

N, N,

7 3 Jdx ! 1 - . 1 . *(
o \ NS Ny j=1

The assumption on the timing for firms’ entry ensures that the actual average
dividend redistributed to households post-entry is the same as the expected dividend
pre-entry. The fact that prospective entrants correctly anticipate the average firm
value makes the model tractable while allowing for heterogeneity between firms and
strategic interactions. The timing enables to reconcile two opposite forces at work
in the model: on the one hand, the number of firms is “small" at the sector level for
strategic interactions to make sense; on the other hand the number of firms must be

large for the actual realization of average dividend to coincide with its theoretical
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expected value.'

The model is now equivalent to one with NZ identical domestic firms in each
sector supplying the domestic market and facing the fixed cost E{;, N identical
domestic firms exporting to the foreign market and facing the fixed cost };, Ntf *
identical foreign firms supplying the foreign market and facing the fixed cost EI;,
and Ntf identical foreign firms exporting to the domestic market and facing the fixed
cost }E(/t
The reason why I choose to rely on heterogenous fixed costs instead of heterogenous
productivity is because it allows to simplify the model to an “average version". I
would not be able to use the same trick if firms were heterogenous in productivity
instead of heterogenous in costs. Ghironi and Melitz [25] do reduce the heteroge-
nous productivity model to an average firm model because their market structure
is monopolistic. Thus the markup is fixed and it turns out that the price set by the
average firm'® is equal to the average price set by the continuum of firms above the
cutoff productivity value. But this equality does not hold anymore with oligopolistic
competition since the markup is not a linear function with respect to the productivity.

Thus, the average price is not equal to the price set by the average firm.

147f the timing were different and firms knew their specific penetration cost and those of
their competitors within the sector prior to taking production decisions, things would be
quite different. Sectors would be heterogenous ex post, depending on the realized cost draws
of firms at the sector level, and the cutoff values would differ across sectors. This very rich
setup would be closer to Atkeson and Burstein [2]|. Their framework is more realistic and is
very powerful to account for deviations from relative purchasing power parity in a flexible
prices environment but it is also much less tractable and doesn’t permit any approximation
around the steady state.

15Tn their setup the average firm is characterized as a firm with the weighted average
productivity of all firms above a productivity cutoff value.
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1.3.3 MONETARY PoLIicy

The monetary authority in each country follows a Taylor rule to set the nominal

interest rate Ry:

log(R;) = log(R) + vx(log(Il;) — log(I1))) + 7, (log(GDF;)) — log(GDP))

1.3.4 GOVERNMENT

vt TC =G,

1.3.5 AGGREGATE EQUILIBRIUM CONDITIONS
AGGREGATE ACCOUNTING EQUATION FOR HOUSEHOLDS BUDGET CONSTRAINT:

Total expenditures (aggregate consumption and investment in new firms) is equal to

the aggregate total income from labor and dividends.

Ne,t Nd*

- W R .
Ct+Gt+b?+T€Ttb{+;vt(@) = F:Lt+ lf[lbf I—H“ert Hi 1bf 1+Z dd (i —|—de

d 2
because T = P,% (%) +apg (%)

MARKET CLEARING:

e Bonds market

Bonds are in zero net supply worldwide: B¢ + B = 0

e Shares Market

Utzl

e Labor Market
1 [ N N N N Ng
/ SRR+ 3 haa(ill) + S @ 1) + 3 hca (k) + S b (1K) | dk = L,
0 i=1 i=1 i=1 i=1 i=1

23



where by definition:

hp(ilk) = f}’#(j‘k), since fr+(i|k) is the fixed cost in units of effective labor

faced by firm 7 in sector k for penetrating the domestic market.

hx(i|k) = fx%(flk), since fx(i|k) is the firm specific fixed export cost in

units of effective labor.
hg(ilk) = fAL:, since fg. is the entry cost in units of effective labor for

entering the market.

e Final consumption good Market
The total amount of final good consumed (households consumption plus gov-
ernment, consumption plus cost of adjusting prices) is equal to the total amount

of final good produced.
Y;absorbtion — Ct 4 Gt + PACt

and

_0_
0—1

Ntd Ntf Ntd Pd() Ntf Pf()
» N O=1 o—1 { : J :
v = 3l 4 oA G| = 3 SR + 30 el )
i=1 7=1 =1 Jj=1

i1 ; l
In equ1hbr1um . Y‘tabsorbtzon — Y;SUPPy

All those equilibrium conditions hold symmetrically for the foreign country.

NET FOREIGN ASSETS AND TRADE BALANCE

R, Rit—1 _ _
bd + Te?“tb{ = —lf[tlbf_l + —(H* rertb,{_l + Z“ertNd*pd*(l G)Yt* — prf(l G)YE
Vv t

~
NFA; Trade Balance
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1.4 STEADY STATE

An equilibrium is defined as a set of

quantities {Ntd, N/, fxa, 0500, s, Cy, Gy, Lt} for the domestic and symmetri-

cally for the foreign country;

and prices Ry, wy, pt, pl, m, wd, 7l rer, for the domestic and symmetrically for

the foreign country
such that

e given the sequences of prices, the optimality conditions are satisfied for all the

agents in the domestic and in the foreign country;

e labor market, bonds market, shares market and final consumption good market

clear;

e Net Foreign Asset position is :

R;_ R} _
b? + T@Ttb{ = ﬂ—lbf_l + 1_}—;17"67",5[)5_1 + T@TtNd*pd*(l 0)
t t

Appendix D presents in details the steps to get the Net Foreign Asset Position

condition.

1.4.1 OPTIMALITY AND EQUILIBRIUM CONDITIONS IN STEADY STATE

I suppose that the two countries are symmetric and therefore the real exchange rate
is 1. Inflation is zero in steady state. I summarize all the equilibrium conditions in
steady state in Table 2.1. The superscript indicates the origin of the firm (d or f) and
the destination market that the firm is serving (* ’ for country D or “*’ for country

F). The notations read as detailed in Table 1.1.

25



1.4.2 CALIBRATION

I consider quarterly frequency and set the parameters as follows: 8 = 0.99 which
yields a 4% real interest rate. Following Bilbiie et al. [13], the risk aversion coefficient
v is 1 to have a log utility from consumption, the inverse of the Frisch elasticity of
labor, v, is 4 and the exit shock is 0.025. I normalize steady state productivity to 1.

I introduce a productivity shock, a government spending shock and a monetary
policy shock that I calibrate following Smets and Wouters [39]. The parameters
for TFP, governement spending and monetary policy shocks persistence are respec-
tively pa = 0.95,p, = 0.97,pp = 0.12 and the associated standard deviations are
o4 = 0.0045,04 = 0.0052, 0 = 0.0024. This calibration ensures that productivity
shocks are small enough so that there is a positive number of new entrants in each

period.!®

As far as the elasticity of substitution is concerned, I set # = 6 and ¢ = 1.5 as in
Benigno and Faia [5], which implies that the intra-sectoral elasticity of substitution is
higher than the inter-sectoral, consistently with Broda and Weinstein [15] findings.'”

It results approximately in a 20% markup.

The entry cost parameter (relatively to productivity) pins down the mass of firms
paying the entry cost. I choose fr to match a number of firms per sector close to

20 as in Atkeson and Burstein [2] and set fr = 0.1 in the benchmark case. If fg

16Tf a large negative productivity shock were allowed to occur, the expected value of a
firm would become negative and the number of firms willing to stop production would be
higher than the number of firms shut down by the exogenous exit shock. In that case the
number of new entrants would be negative. I do not allow for this extreme case and make
sure that the free entry condition holds in each period of time.

17 Anderson and van Wincoop [1] find that the inter-sectoral elasticity of substitution lies
between 5 and 10.
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increases (relatively to productivity) then the number of entering firms decreases.

For fr =1 the number of active firms becomes 3.

The distribution of fixed export costs does not change with globalization. The
fixed costs should be interpreted as reflecting firms’ ability to prospect and penetrate
new markets (that may depend on the specific skills of their workers, or on their
network, etc.). It is a way to differentiate firms’ profitability while keeping the sim-
plifying assumption of homogeneous labor productivity. Since there is no empirical
evidence regarding the shape of the fixed costs distribution, I choose a uniform
distribution. The main advantage is to provide an easy intuition on what is going
on with the cutoff values and the corresponding average fixed cost of active firms. I

suppose that the lower bound of the distribution is ay = ax = 0.

Since the per-unit trade cost may reflect different type of barriers to trade, I take
an agnostic stand and choose the upper bounds by and by in order to match a share
of exporters (number of exporters to domestic producer) approximately equal to 21%
post-globalization. bx = 0.0079 and by = 0.0049, which means that the variance of
fixed costs for exporting is higher that the variance of fixed penetration costs for

serving the domestic market.

I model globalization as a structural shock captured through a fall in iceberg
costs 7. To be consistent with US data from 1960 to 2015, T set 7 = 1.4 for the
pre-globalization steady state, which implies a home bias of 0.986 and 7 = 1.1
post-globalization, meaning a home bias equal to 0.865. This value is in the range of

standard unit iceberg costs commonly used in the literature : 1.34 or 1.58 in Atkeson
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and Burstein [2]; 1.1 or 1.3 in Ghironi and Melitz [25]; 1.25 in Obstfeld and Rogoff [36].

Regarding nominal rigidities, standard results in the literature estimate a dura-
tion of prices equal to three quarters, corresponding to a = 0.66. I choose the price
adjustment cost in order for the Phillips curve slope in the Rotemberg setup (with
price adjustment cost ¢,) to match the Phillips curve slope arising in models a la
Calvo.'® Consequently I choose ¢, = 28.

The Taylor rule coefficients are standard: v, = 1.5, 7, = 0.125, and inertia p = 0.8.

1.4.3 COMPARISON WITH THE DATA

Tables 1.3 and 1.4 report my results. The model does reasonably well at replicating
qualitative patterns of the empirical moments but it fails on some key quantitative
dimensions due to its simplicity.

On the good side, the order of magnitude for the recent period are in line with
the observed moments. Consumption is less volatile than output while investment
is much more volatile. I am able to reproduce a small decline in the volatility of
inflation, but the order of magnitude is much smaller in the model. T also capture the
negative correlation of net export with output even though the model under-predicts
the magnitude of the correlation.

On the bad side, one important caveat arises. The model does not reproduce the fall
in the volatility of output observed in the data. With globalization, domestic output

is affected by domestic shocks and also by foreign shocks through net exports. As a

6—1 (1—-a)(1—ap)

bp o

——
Rotemberg PC slope Calvo PC slope

where « is the probability of being unable to re-optimize a price in the Calvo setup.
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result, the volatility of output slightly increases after globalization. This is consistent
with a stream of the literature!? advocating that the decline in the output volatility
after the mid eighties (the so-called Great Moderation) was largely due to a change
in the nature of shocks, i.e. to the “Good Luck” hypothesis, rather than globalization.
The model can reproduce the decline in the variance of consumption. This is driven
by net exports that allow households to better smooth consumption in the open

economy post-globalization.

The results of the simulation are to be read as an illustration of the channels
through which globalization might affect inflation. The purpose of the paper is not
to quantitatively fit the observed moments, but rather to understand through which

mechanisms the dynamics of inflation is modified with globalization.

1.4.4 COMPARING TWO STEADY STATES (BEFORE AND AFTER GLOBALIZATION)

As iceberg trade costs fall, two mechanisms are at work: (i) the decline in relative
export prices (p/) leads incumbent exporters to increase their volume of sales z/ (the
intensive margin) and (%) new firms enter the export market (the extensive margin)
because the revenue from export-sales increases when 7 falls. Thus the cutoff value
of fixed cost for exports to be profitable is relaxed causing a jump in N/ .

As expected, the welfare increases with globalization since the share of production

lost in iceberg costs is reduced.

1.5 DYNAMICS AROUND THE NEW STEADY STATE

I compare the dynamics of inflation around the post-globalization steady state and

the pre-globalization state.

YE.g. Stock and Watson [40].
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1.5.1 THE AUGMENTED NKPC

Loglinearizing the actual markup ﬁ;{t around the steady state gives the augmented

Phillips curve:

gt —1  , 1

mc, — —

¢ P
d

where mic! = W, — P — A, and P¢ and A, are log-deviation from the steady state of

d _
T, =

0+ B(1 — OE,re, | (1.1)
the domestic producer price and productivity.

Inflation is influenced by its “usual" determinants (changes in the marginal cost of
domestic firms and inflation expectations) but also negatively affected by the cyclical

fluctuations in the price-elasticity of demand, éf, that can be interpreted as a measure

of firms’ pricing power, negatively related to their market share.

2 Q—O'é'dA
egl:_< éd) §td
Thus:
67 — 1 1 (0—o)d,
7l = mel + ———2 ¢ 4 B(1 — §)En?
t ¢p t ¢p gd gt ( )tt+1

Inflation fluctuates in response to variations in the market share of domestic firms.
This market share effect consists of two channels : the changes in relative prices and

the changes in firms’ entry (extensive margin):

& = (1-0)[PA1— Ngh) — BI(1 - N1¢)| — (V'R + NTER))

I denote the home bias w = [NddeMfofPf ,le.:

Pd179 Pd 1-0 3

w— N4 — Nd (?) _ Ndpdl 0 _ ngd
(1-w) = N'¢/

Hence:

&=0-11-w)B - B — N+ (1-w)N/)
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And eventually:

pPC ls\lope Relative import prices Extensive margin
91 - U-DA-w @) ., o 10—t o
wf =0 e, U=V O O oy L O 1 (1 - )87
Pp Pp 0 ¢p 0
Inflation exp.

A

+B(1 - 5)Et7rf+1
In addition to inflation expectations, the three other terms on the right-hand side are

either new or slightly modified with respect to the closed economy Phillips curve.

1. The marginal cost channel : éi—jnﬁcf = %(ﬂict —pd)

The short-run sensitivity of inflation to marginal cost depends on the steady
state price-elasticity of demand (67) that is decreasing with respect to firms’
market share (£9) since 0% = 0 — (0 — 0)€?. By construction, in my model glob-
alization necessarily induces a decline in the average market share of domestic
firms. Hence, the demand curve that domestic non-exporters (type d firms)
face becomes more elastic. Domestic firms lose pricing power and inflation get

more responsive to marginal costs.

To understand how globalization affects the market share of domestic producers

(1-

in this model, recall that the market share is ¢ = p¢ % and that the price is

9—(9—0)1)‘5“79)

0—(0—c)pt P 1

set by domestic non-exporter producers as p¢ = jils; = s¢. This
nonlinear equation implies that p¢ is a strictly increasing convex function in s;
on the interval (0, +00). Symmetrically for the exporters (type d* firms): p?* is
a strictly increasing convex function in 7;s;. Globalization, defined as a fall in 7,
renders labor relatively more productive and thus increases the marginal cost.
Hence, s = 7 increases while 7s goes down. Consequently, the relative price set

by type d firms increases and their market share £¢ = pf(l_e) shrinks.
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2. The open economy Phillips curve is also augmented with global factors through
the cyclical fluctuations in domestic firms’ market share that are driven by
(a) import prices relative to domestic producer prices and (b) the cyclical

entries/exits of competitors.

0—1)(1—w) (0—0)€% [ A > 0—1)(1—w) (0—0c)€% [ &
0=10=e) =o€’ [ pf_ ] _ O=10=) G- 57

(a) The “relative price channel" : - rn [y

P

When import prices fall (relatively to domestic production prices), this
channel exerts downward pressures on domestic inflation. This channel is
all the more important as openness to trade (1 — w) is high. This relative
import price mechanism disappears when the economy is closed (w = 1)
or when competition becomes monopolistic and shuts down the strategic
interactions. This occurs either when the intra-sectoral elasticity of substi-
tution equals the inter-sectoral elasticity of substitution (6 = o) or when
the market share becomes infinitely small £4 — 0.

(b) The “extensive margin channel": ¢—1p(9_§+)81(w](ff +(1-w)N))

Fluctuation in the aggregate (weighted) number of firms (wN&+(1—w)N/)
put downwards pressures on inflation when there is a net entry of firms
(equivalent to a net creation of goods). The more open the economy, the
more sensitive inflation to the extensive margin of imports. The impact
of the extensive margin channel on inflation vanishes when competition

becomes monopolistic.

These last two channels supports the global slack hypothesis: domestic inflation
has become more dependent on foreign factors, alleviating the role of domestic

slack.
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1.5.2 IMPULSE RESPONSE FUNCTIONS

Figures 1.2 and 1.3 show the deviation from steady state (in level) of endogenous vari-
ables in response to a one standard deviation shock in home productivity. The solid
line is the response around the pre-globalization steady state and the dashed
line is the response to a shock in the neighborhood of the post-globalization steady

state.

1. In the pre-globalization state (when trade-costs are high), the foreign country
is not affected by a shock in country D. As soon as the country opens to inter-
national trade, country F responds to shocks in D. A positive TFP shock in D
induces net exports to country F, an increase in output and a decline in inflation
in country F due to a decline in the desired markup of foreign firms as imported

varieties flow the market.

2. The response of domestic variables to domestic shocks also changes with glob-
alization. In the pre- or post-globalization states, a positive productivity shock
triggers an increase in output and a decrease in prices (CPI inflation in country
D declines). The marginal cost increases because the real wage increases with
labor productivity. The Producer Price Index inflation decreases because both
the relative marginal cost (nic? = §,—pf = — i) and the desired markup decline
when productivity goes up. The fall in the desired markup is due to an increase
in the number of domestic and foreign competitors and a decline in the relative
price of imports (Ptf — P?). In the end, the response of domestic inflation to a
productivity shock is dampened in the globalized environment compared to a

more closed economy. The decline in the volatility of inflation is not due to a
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flattening of the Phillips curve?, but to foreign factors: a decrease in relative
import prices or an increase in the number of foreign firms (extensive margin
of trade) both squeeze the desired markup of domestic firms and thus dampen

inflation .

1.6 CONCLUSION

[ have developed a 2-country new-Keynesian stochastic general equilibrium model
with oligopolistic competition -that generates strategic interactions- and endogenous
firm entry. Globalization triggers endogenous changes in the market structure and in
the degree of openness, which in turn affects the short run dynamics of inflation. I
find that globalization dampens the volatility of inflation. The decline in the volatility
of inflation is due to foreign factors. Typically, a decrease in relative import prices
or an increase in the number of foreign firms (extensive margin of trade) both weigh

down on the desired markup of domestic firms and reduce inflation in the short run.

By contrast to standard open economy new-Keynesian models in which foreign
inflation only affects the Consumption Price inflation (proportionally to the share of
foreign goods in the CPI basket), my setup shows how foreign factors transmit to the
domestic Producer Price inflation. The analysis corroborates the global slack hypoth-
esis (Borio and Filardo, 2006) to the extent that domestic PPI inflation becomes

more responsive to foreign factors.

One limitation is that the model does not permit understanding the flattening

of the Phillips curve observed in industrialized countries since the mid-eighties. By

200n the contrary, the sensitivity of inflation to domestic marginal cost increases since
real rigidities wane with globalization
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construction, in my setup, the decline in iceberg trade costs (that characterizes
globalization) always gives rise to a decline in foreign prices relatively to domestic
prices. As a result, the market power of domestic firms, measured as the inverse of
their perceived price elasticity of demand, declines with globalization. In the end,
the sensitivity of inflation to marginal cost necessarily increases, which means a
steepening of the Phillips curve. Given the calibration, the steepening is relatively

small, but still, the direction is at odds with the empirical literature.

The next chapter of my dissertation precisely tackles this puzzle regarding the

slope of the Phillips curve.
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FIGURES AND TABLES
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Table 1.1: Notations Summary

Notation refers to

d a firm from country D serving market D

dx a firm from country D serving market F

fx a firm from country F serving market F

f a firm from country F serving market D

N the mass of domestic active firms, i.e. firms having paid the entry cost on D
%; % the share of domestic active firms serving respectively the market D and F'
N* the mass of foreign active firms

R the share of foreign active firms serving respectively the market F' and D
N = N?+ N/ the number of varieties consumed in each sector of country D
N* = N¥ 4 Nf*  the number of varieties consumed in each sector of country F

Table 1.3: Moments for Data

Variable : GDP C I i nGDPde]
BEFORE

St. Dev. oyar  1.87% 1.49% 4.16% 0.37% 0.35%
LZuar 1.00 0.80 2.22 0.20 0.18
Corr(var,GDP)  1.00 0.87 0.94 —0.43 0.13
AFTER

St. Dev. 1.10% 0.95% 3.56% 0.31% 0.18%
Zuar 1.00 0.86 3.23 0.51 0.16
Corr(var,GDP)  1.00 0.90 0.92 —0.49 0.41

Note: Variables are are average over twenty simulations of length 100. Variables are
real output (GDP), real consumption (C), investment in new businesses (N.0), the
ratio of net exports to output and GDP deflator inflation. Except for these last two
ratio, statistics refer to logarithms of variables.Data are quarterly from the OECD’s
quarterly national accounts. The sample period pre- globalization is 1960:1985; post-
globalization : 1985-2015
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Table 1.4: Moments for Model Generated Data

Variable : GDP C N, i i

BEFORE

St. Dev. 1.20% 1.14% 14.74% 0.00% 0.99%

D 1.00 0.94 12.25 0.82
GDP

Corr(var,GDP)  1.00 0.87 0.66 0.08

AFTER

St. Dev. 1.24% 1.04% 19.14% 0.54% 0.96%

D 1.00 0.84 15.70 0.43 0.78
GDP

Corr(var,GDP) 1.00 0.87 0.28 0.25 0.09

Note: Statistics are based on Hodrick-Prescott-filtered data. Variables are average
over twenty simulations of length 150. Variables are real output (GDP), real con-
sumption (C), investment in new businesses (N.0), the ratio of net exports to output
and the Production Price Index inflation. Except for these last two ratio, statistics
refer to logarithms of variables.

Table 1.5: Steady State Values

Before Globalization After Globalization

T 14 1.1

Marginal cost 1.5196 1.5395
N 20.6351 19.2683
N/ 1.5359 4.7877
Consumption 1.5505 1.5707
Production price index p? 1.8372 1.8603
Import price index pf 2.5565 2.0409
Domestic comp. of profit 0.0064 0.0061
Export comp. of profit 0.0012 0.0038
Price elast. of demand 6% 5.7850 5.7980
Price elast. of demand 6f 5.9588 5.8729
x? 0.0403 0.0379
zf 0.0056 0.0217
Output 1.5505 1.5707
Home bias w 0.9859 0.8648
Welfare 0.2436 0.2565
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CHAPTER 2

GLOBALIZATION, MARKET STRUCTURE

AND THE FLATTENING OF THE PHILLIPS CURVE

2.1 INTRODUCTION

In spite of the dramatic economic contraction following the Lehman collapse and the
ensuing subdued growth dynamics, inflation has displayed a remarkable stability. This
“missing disinflation” puzzle has renewed attention in academic and policy circles on
the fundamental forces behind the loosening of the inflation-output tradeoff observed
in advanced countries since the mid 1980’s.! Among the possible explanations, global-
ization has stood as one of the prime suspects, ever since Chairman Bernanke’s speech
“Globalization and Monetary Policy” in 2007. Intuitively, as openness to international
trade increases, producers adjust their pricing behavior for fear of losing their market
share. This should in principle feedback on the slope of the Phillips curve.? Yet, in
spite of its appeal, it has proven extremely difficult to formalize this simple story in

the workhorse new-Keynesian paradigm.

'A non exhaustive selection among the numerous publications since the mid 2000’s
includes Peach et al. [37], Kohn [32], Bernanke [9], International Monetary Fund [29], Inter-
national Monetary Fund [30]. The missing disinflation puzzle terminology is introduced by
Gordon [26], or Coibion and Gorodnichenko [20] among others.

2The Phillips curve slope is defined, in a broad way, as the responsiveness of inflation to
any measure of the slack/tightness on the domestic production factors such as output gap,
unemployment gap, marginal cost or capacity utilization.
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In this paper, I provide a novel analytical framework that can replicate the
flattening of the Phillips curve in response to globalization, in the context of a two-
country new-Keynesian model. Key is the inclusion of three ingredients: Strategic
interactions due to oligopolistic competition; Endogenous entry on the export market

due to fixed penetration costs; and Heterogeneity in firms’ productivity.

Globalization is defined as a fall in international per-unit trade costs. The set of
competitors endogenously changes as it becomes profitable for new firms to export
(Endogenous Entry assumption). By the Productivity Heterogeneity assumption, only
the more productive firms choose to export and, they are also the largest firms.?
Largest firms are the most prone to act strategically by absorbing marginal cost
movements into their markup in order to protect their market share. Because of the
Strategic Interactions assumption, large firms are less prone to transmit marginal
cost fluctuations into price adjustments compared to smaller firms. At the aggregate
level, the increase in the relative proportion of more productive/larger firms, due to

globalization, engenders a flattening of the aggregate Phillips curve.

As soon as one of the three key assumptions is relaxed, the model predicts oppo-
site results, i.e. either no change or a steepening of the Phillips curve. I demonstrate
why each assumption is necessary to reproduce the flattening of the Phillips curve,
but not sufficient by itself. To establish that point, the causality from globalization
to the slope of the Phillips curve can be decomposed into two parts: (i) How does the

elasticity of inflation to marginal cost vary with the market structure? (ii) How does

3This result is in line with standard heterogenous-firm trade models a la Melitz [35] or
Chaney [18] where the more productive price set a lower relative price and hence capture a
larger market share. The empirical literature [10] indeed finds that exporters are larger and
more productive than non exporters.
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the market structure change with globalization?

How does the slope of the Phillips curve vary with the market structure?
The view that the degree of competition might affect the slope of the Phillips curve
presumes that firms act strategically. In order to capture the strategic interactions
channel, T relax the standard fixed price elasticity of demand assumption. To that
end, I introduce the oligopolistic competition assumption, stating that firms compete
in prices, & la Bertrand, within sectors*. They internalize their influence on the sec-
toral price when setting their optimal price. This leads to a perceived price-elasticity
of demand that co-moves with firm’s relative price. In the end, the desired markup®

also fluctuates over time, as in Atkeson and Burstein 2] or Benigno and Faia [5].°

Coupled with nominal rigidities, the oligopolistic competition assumption gives
rise to an augmented new-Keynesian Phillips curve, whose slope is not fixed anymore.
The responsiveness of inflation to marginal cost is decreasing in firm’s market share,
£.7 As firms respond to a marginal cost shock by absorbing part of that shock into
their desired markup, the pass-through of marginal cost into inflation is mechanically
reduced.® The strategic “desired markup adjustment" is all the larger as the economy

is composed of large players (with more market power). In the limit, if firms’ market

4In the vein of Dornbusch [21].

5The one prevailing under flexible prices.

SInstead of supply side complementarities, Chen et al. [19], Sbordone [38] or Guerrieri
et al. [27] rely on demand side complementarities, introducing a Kimball demand function
that directly relates the elasticity of substitution between goods to the number of avail-
able goods. Another option for generating time varying price elasticity of demand relies on
distribution costs as in Berman et al. [§].

"The inverse of the market share, 1/, can be interpreted as a measure of the competition
toughness in steady state.

8Those results are in line with Sbordone [38], Benigno and Faia [5] and Guerrieri et al.
[27] .
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share becomes infinitely small, strategic interactions vanish and the model yields
back to the standard fixed elasticity of demand case.

As in Woodford [41], for a given degree of nominal rigidities, the higher the degree
of strategic interactions (also sometimes referred to as real rigidities), the flatter the
Phillips curve. The remaining question regards the impact of globalization on firms’

market share/market power.

How does the market structure change with globalization?
The answer depends on the way globalization is defined.
Sbordone [38] and Benigno and Faia [5] consider symmetric firms and model glob-
alization as an increase in the overall number of goods (IV), which, as a corollary,
entails a decline in domestic firms market share (¢ = 1/N). Such a definition of
globalization necessarily leads to a decline in firms’ market power and a steepening

of the Phillips curve as strategic interactions weaken.

Instead, T borrow from the new trade literature and T argue that globalization
might favor the emergence of “big players". In the vein of Melitz [35] or Chaney
[18], T introduce two assumptions: the set of exporters is endogenous, due to fixed

penetration costs on the export market; and firms are heterogeneous in productivity.

When the iceberg trade cost falls, only the high-productivity firms choose to
export and high-productivity firms are also large ones as in Atkeson and Burstein [2]
or Berman et al. [8]. Therefore new firms who enter the market have more market
power than the average. They are consequently relatively more prone to act strategi-
cally, by adjusting their desired markup, and exhibit a flatter Phillips curve. At the

aggregate level, as globalization favors an environment with relatively more “large
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market share" firms, the aggregate Phillips curve flattens.

Related literature. My contribution connects three streams of the literature.

First, this paper is related to the new-Keynesian open economy literature.

From standard new-Keynesian open-economy models as Gali and Monacelli [24], there
is a broad agreement on how import prices have a direct effect on consumer price
inflation proportionally to their share in the consumption basket. Besides, domestic
producer price inflation is related to the terms of trade insofar as the latter influences
the domestic real marginal cost.

I consider another channel that works through firm strategic behavior and directly
affects the slope of the Phillips curve. In that sense, my work is very close to Sbordone
[38]°, Benigno and Faia [5] and Guerrieri et al. [27] who embed strategic interactions
into otherwise standard DSGE models in order to assess the impact of globalization
on inflation dynamics. However, it differs in a crucial aspect: instead of defining
globalization only as an increase in the number of goods, I define globalization as
a fall in trade costs that allows for both (i) an increase in the number of available
varieties and (i) for the selection of the most productive firms (a mechanism for

which the international trade literature provides solid evidence).

Sbordone [38], Guerrieri et al. [27] or Benigno and Faia [5] relax the fixed elasticity
of demand hypothesis by relying respectively on demand side strategic complemen-
tarities (with preferences a la Kimball) or on oligopolistic competition. In their

setups, there is no endogenous entry /exit of firms, and globalization is modeled as an

9Sbordone studies a closed economy, but the impact of the rest of the world is captured
through the number of varieties available to domestic customers.
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increase in the number of varieties. The firms are homogeneous in productivity and
globalization unambiguously lowers the share of each firm in the market, therefore
alleviating strategic interactions. Firms’ concerns about losing market share diminish,
which promotes greater price flexibility and steepens the slope of the Phillips curve.
In my framework, it is not necessarily the case that firms’ market share falls with
globalization. The effect depends on each firm relative productivity. The more pro-
ductive ones might gain market shares by penetrating the export market. In the end,
the aggregate Phillips curve slope depends on the relative share of big versus small

firms in the economy.

Second, this work is related to the recent literature that embeds endogenous
varieties in a new-Keynesian DSGE setup.
A closely related series of papers deals with optimal monetary policy under endoge-
nous entry: Bilbiie et al. [12], Bilbiie et al. [13], and Bergin and Corsetti [7] study
models with endogenous firm entry and sluggish price adjustment to derive the
optimal monetary policy.
Part of this literature also introduces strategic complementarities. In particular,
Cecioni [17], Etro and Colciago [22|, Faia (2012), Lewis and Poilly [33], or Etro and
Rossi (2014) rely on oligopolistic competition and endogenous firm entry assumptions
in a closed economy framework. They find that short run markups vary countercycli-
cally because, after a positive shock, the entry of new firms reduces their market
share. Cecioni [17] concludes that a cyclical increase in the number of operating firms
lowers CPl-inflation in the short run.
My work differs from those papers along two dimensions : first, [ study an open

economy'?; second, I suppose that firms are heterogeneous in productivity. As a

0T order to assess the effects of globalization.
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result, I am able to account for a flattening of the Phillips curve while the aforemen-

tioned papers predict no change or a steepening.

Third, the paper also shares ingredients with the international trade literature on
Pricing-To-Market and imperfect exchange rate pass-through.
This literature demonstrates that strategic interactions are sufficient to generate
pricing-to-market and imperfect pass-through even in the absence of nominal rigidi-
ties (see. [16]). This result still holds in my model. In the long run, when prices are
flexible, the model boils down to Atkeson and Burstein [2]| framework. My results
are consistent with other models where the perceived price elasticity of demand
declines with firm productivity. It is in line with Berman et al. [8] who point out an
heterogeneity in pricing to market driven by firm specific productivity.
However, my approach differs from international trade literature on imperfect pass-
through as I consider a sticky price environment. I am focusing on how the com-
bination of strategic interactions and nominal rigidities affects the inflation/real
marginal cost nexus. As opposed to Atkeson and Burstein [2]or Berman et al. [§], I
do not focus on the link between prices and nominal marginal costs, but I am looking

at the relationship between inflation and real marginal cost (the Phillips curve slope).

In terms of modeling, this work is closely related to Ghironi and Melitz [25] and
Atkeson and Burstein [2| insofar as I consider a dynamic two-country economy with
an endogenous set of exporters driven by trade costs.!!

I simplify Atkeson and Burstein [2| framework by imposing symmetry across

sectors. As sectors are identical, I can solve the model analytically in the vein of Ghi-

UThe key difference is that I am focusing on a sticky prices environment while they both
deal with flexible prices.

48



roni and Melitz [25]: in steady state, there exists an endogenous cutoff productivity
value that determines the set of exporters, their prices and the quantities sold, and
eventually pins down the slope of the aggregate Phillips curve. Compared to Atkeson
and Burstein [2], T do not have the insights related to the heterogeneity across sectors

but I gain the possibility to derive an analytical solution.

The rest of the paper proceeds as follows. Section 1 describes the model. Section
2 solves for the steady state and Section 3 derives the new-Keynesian Phillips curve
(aggregating heterogeneous firms’ behavior). Section 4 provides theoretical results

and Section 5 is a Numerical example.

2.2 MODEL

Assume that the economy is composed of two countries, domestic (d) and foreign (f).
In each country there exists a continuum of sectors on [0, 1], indexed by k, producing
differentiated goods. Within each sector, firms compete strategically in prices (a la
Bertrand).?

The model is a general equilibrium that involves four types of agents in each
country: households, intermediate goods producers, final good producers and a mon-
etary authority. The representative household maximizes its intertemporal utility by
choosing consumption, and assets holdings (risk free nominal bonds) and receives
income from labor and dividends from firms. The monetary authority follows a stan-
dard Taylor rule. Since the behavior of the representative household and the monetary
authority is pretty standard, I delay the full description to Appendix B.1. The firm

behavior is the key novel ingredient in my model and it departs from the standard

2T derive in Appendix B.7 a version with quantity competition & la Cournot and I show
that the results are qualitatively similar.
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new-Keynesian framework through the existence of strategic interactions entailed by

oligopolistic competition.

2.2.1 FINAL GOODS PRODUCER

A non-tradable final consumption good Y, is composed of differentiated goods from
a continuum of sectors k on [0,1]: Y = [fol }/tc(k)%dk] "', where o is the elas-

ticity of substitution between goods from different sectors. The demand for sectoral

good is Y (k) = <P’}§tk))_ Y€, where P, is the Dixit-Stiglitz price index defined as

1SS [fol Pt(/f)l_adk} 7 and Py(k) is the sectoral price.

In each sector k, a retailer firm combines foreign and domestic goods to produce

6—1 —

6 6
N\ 0=1] 7T a1 NO=1] 7T ~kd
Vo) = [Cieap o7 = [ Cieqpeat®7 + Licqre 2l 07| 08 and
Qf I are respectively the sets of domestic and foreign varieties consumed in sector &

on domestic market at time ¢ and satisfy QP JQP = QF and QPN Q8 = 0.

A wariety i is equivalent to a good or a firm or a production line since each
firm produces one differentiated good. NF is the measure of QF and represents the
number of differentiated goods sold in each sector k. Similarly, Ntk’d is number of
goods produced by domestic firms while Ntk’f is number goods produced by foreign
firms (and consumed in sector k). By definition NF = Nf* + N}/,

The final goods producer in sector k chooses its optimal production plans to maximize

its profit:
max P (k)Y (k) = Y PF(i)ai(i)

{mt(z)}zeﬁf
st Yo (k) = |3 @) 7
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Optimality Conditions:

- () - (38) (59

1

. : =
where Pt(k) = [Zzeﬁf Pt$(2)1—0i| 0 — [Zile‘d Pﬂ(’[)l_e + ZjGQ?'f Ptf (3)1—0] o and

P?(i) is the nominal price of good 4, P?(i) € {P4(i), P/ (i)} depending on the country

where the good has been produced.

2.2.2

1.

INTERMEDIATE GOODS PRODUCERS

Heterogeneous productivity
Each firm produces a different variety. Firms are heterogenous in productivity
and are indexed by their productivity type, z, that does not vary over time.
The production function has constant returns to scale and labor h; is the only
input: for all firms with productivity z, for all sectors k, x,(2) = Aizhi(2). A, is
the aggregate labor productivity (respectively A} in country F), z is the specific
firm relative productivity factor. The real marginal cost of production for a

Wi  _ owg

firm with productivity z in country D is 57 = £ = s(2) and Alft:,* = s7(z")
7 t

in country F.

. Market structure: oligopolistic competition generates a time varying

price-elasticity of demand.

Firms compete in prices a la Bertrand, internalizing their impact on the sectoral

OP: (k)
OPF(2)

price when choosing their optimal price ( # 0 in the firm’s optimization
program). Consequently the perceived elasticity of demand to its own price,

©(z), is not constant, although the elasticity of substitution between goods in
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sector k is constant (6).

Con() PR OP,(k) Pr(2)
) = = ahr ) ae) O <3Pf(Z) Pt<k>)

: . oy 10
OP; (k) PF(z Pr(2)xt(z PF(z
where BP}((Z)) pi((k;)) = PE(Ec))Y;Ek)) - [Ptt((k))] = &(2), the market share of firm z

in sector k.

3. Price Adjustment Cost

2
. . A , [ Pr pe .
Prices are sticky a la Rotemberg. PAC(2) = % [Pfil(a) — 1} tP(tZ) zy(2) is the
cost incurred by a firm z in any sector for adjusting its price at time ¢, expressed
in units of final consumption. This cost can be interpreted as the amount of

material that a firm must purchase in order to change a price. ¢, = 0 yields to

flexible prices.

4. Market Penetration Cost
A domestic firm z can serve the domestic market as well as the foreign market if
it is profitable to do so. Firms face a fixed penetration cost on the export market
(fxug), where uy is the unit in which the cost fx is paid. As a benchmark, I
assume that this cost is paid in units of consumption (i.e. uy = 1).'? In addition
to the fixed market penetration cost fx, an exporter also faces a melting-iceberg
cost (7 > 1). To sell one unit of good to the foreign country, an exporter must

produce and ship 7 units because 7 — 1 units melt on the way.

13As a robustness check I allow for those costs to be paid in terms of effective labor
units (i.e. uy = 4 units of consumption) as in Ghironi and Melitz [25]. As long as those
costs are low enough, the two specifications predict the same impact of globalization on the
Phillips curve. I choose the “consumption unit" as a benchmark in order to keep the model
as simple as possible and to isolate the mechanisms trough which globalization affects the
pricing behavior of firms. For clarity, I don’t want the impact of globalization to be driven
by a change in fixed costs induced by a move in % because this effect is of second order
compared to the direct channels : the extensive margin (change in the set of exporters) and

the intensive margin (changes in their price).
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5. Profit Maximization
Because of trade costs, markets are segmented and a domestic firm z can set
different prices on domestic and foreign markets in order to maximize its total

profit.

Maximization of the domestic component of profits by domestic firms

rnax Z E;

t+] (Z ] =0

&nxﬁ@::<223>eyf@)

@tm( PL(z >xt+j<z>—jf:; Tei(2) - @(P—(()) 1) P () ,faj(z))]

t+j—1

v v (Ct+j) P

where (); .4, is a stochastic discount factor, Q¢ ,4; = TG B
J

Optimality conditions : The optimal relative price is a markup over the real

marginal cost.

Ptp(j) =pf(2) = uf(Z)A%tZ = 1 (2)s:(2) (2.1)
where:
of(2)

(0f(2) = 1) |1 = F(I0{(2) — 1)?

pi(z) =
{ ]+%mewa—n—n@

0xd(z) Pl(2) 1-6
d — t t — 0 _ o d —0— (9 — d
61(:) = | gy )| =0 © = i (6 - )i (2
¢ (2
D) = 6, | Qun Il () (0, (2) — 1) 2222
z(2)
Pi(z)
Hd(z) t
! Pey(z)
Under flexible prices, the markup becomes pf"#*"*%( ) = O - Unlike monop-

N @‘f( )
olistic competition, the desired markup is not constant over time but depends

on the firm’s price elasticity of demand (©¢(z)) that is negatively related to its

23



market share: ©%(z2) = 0 — (0 — 0)€d(2).1

The standard monopolistic case is nested into my model for specific parameters
restrictions. (1) If 6 = o, i.e. the elasticity of substitution within a sector is
equal to the elasticity of substitution between sectors, then the model col-
lapses to the monopolistic case since the price elasticity of demand becomes
O(z) =0 —(0—0)£(2) = 0 = o and %" (z) = 72 Indeed, since there is an
infinity of sectors, if the elasticity of substitution within a sector is equal to the
one between sectors, the strategic interactions -that were taking place within
a sector- vanish. (2) If the market share £(z) tends to zero (the number of
domestic or foreign firms goes to infinity), the market structure also becomes
monopolistic with ©(z) = 0. (3) If there is only one firm per sector, then
PF(z) = P, and thus ©(z) =0 — (0 —0)1l = 0.

Maximization of the exports component of profits by domestic firms

See details of the program in Appendix B.3.

. . e pax _ .
Optimality conditions : tpfz) = p*(2) = rer, 1M§l*(Z>TAw—; where rer; is the
t
PF . .
real exchange rate, rer; = “Ttt with e, the nominal exchange rate.'

FIRMS’ DIVIDENDS

For a firm z in country D, the dividend (expressed in units of domestic consumption)

is the sum of the profit from sales on the domestic market and the profit from sales

on the foreign market, d;(z) = d%(z) + d¥*(z), where:

The elasticity of substitution across goods within a sector (6) is greater than the elas-
ticity of substitution between sectoral goods (o).

15The nominal exchange rate should be read as “1 unit of F currency = e; units of D
currency".
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() 0 if the firm does not export.
i (z) =
Ter [1 — ﬁ — %[Hf*(z) — 1]2} x;i*(z)%;z) — fxuy otherwise.

CUTOFF VALUES AND FIRMS AVERAGE

Suppose that firms are distributed within each sector following the same discrete
bounded distribution on S = {z,in, 22, 23, --Zmaz - Suppose also that the number of
values characterizing the distribution support is large enough so that the sum of the
frequency distribution bins can be approximated by an integral (in the spirit of the
Riemann sum).

The average price set by domestic firms serving the domestic market is :

B = [Soes P B2 = )7 = [ P (]

And the average profit can be written as:

B3 [ s = i) -1 ) vepz = )

s £(2) 2
e 1 ¢ (1-0)yc
[ |1 i - e - 2 ) vt
Zmin /’Lt (Z) 2
The underlying continuous distribution g(.) is a Pareto one with shape param-
eter k. The Pareto Probability Density Function is g(z) = %W, Vz €

[Zmin) Zmaa:] .

Zmin k
Its Cumulative Density Function is G(z) = P(Z < 2) = i_( )

. k
,( Zmin )
Zmax

- Cutoff productivity value for a firm to export
Similarly to Ghironi and Melitz [25|, it is profitable for a firm z in country

D to export if its productivity draw z is above the cutoff value zx; =

25



inf{z, st. di*(z) > 0}. The cutoft value, zZx;, for the export component of

profit to be positive is defined by:

(1-6)

1
rery |1 — —— — @[Hf*(Zm) — 1P| p(Exy) Y = fxup o (2:2)

i (Zxg) 2

and the probability for an active domestic firm to export at time t is P(Z >

Zxp) = 1= G(Zxz)-

- Average values from exports

The average price set by domestic firms that are exporting is P =
1

[f;m_” Ptd*(z)l_efth(z)dz m) where 7;%(z) is the density function of pro-

) it 2 > Zx,
ductivity conditional on exporting, i.e. 7/ (2) = !
0 otherwise.

Hence: 1

1 Zmax ” 1—¢ =
P(z) g(z)dz

1= G(Exp) Jor

d* __
Pt -

The average profit from exports is'

i@ = [ ren 1= s = S v = g by

Zmin
2.2.3 AGGREGATE EQUILIBRIUM CONDITIONS

AGGREGATE ACCOUNTING EQUATION FOR HOUSEHOLDS BUDGET CONSTRAINT:

Total expenditures (aggregate consumption and investment in new firms) is equal to

the aggregate total income from labor and dividends.

Ct = th -+ Ndczt

16See details in Appendix B.3.
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MARKET CLEARING :

e Bonds market : b, = % =0,

Zmin

e Labor market: L = fol (Nd L hi(2)g(2)dz + N [T mihi*(2 )*yf(z)dz) dk.

e Final consumption good market : the total amount of final good consumed
(households consumption plus cost of adjusting prices and export market

penetration costs) is equal to the total amount of final good produced, i.e

Y;c,absorbtzon _ Y;c,supply with Y;c,absorbtwn _ Ot + PACt + Ntd*fX and

vt — I [ e P g+ 6 [ et e

min min

(2.3)

All those equilibrium conditions hold symmetrically for the foreign country.”

TRADE BALANCE

—~(1-6 _
Under financial autarky, trade should be balanced : rer, N pe* Y = Nip! Ye.

2.3 STEADY STATE

Definition 1 A competitive equilibrium is defined as a set of quantities {Ntd*, Ci, Y Zx 1, c;fgl, df*}

~  —~

and prices {Rt,wt,pf,pf*,Wt,wf,ﬂf*,ren} for the domestic and symmetrically for

the foreign country, such that :

e given the sequences of prices, the optimality conditions are satisfied for all the

agents in the domestic and in the foreign country;

7Tf fixed costs are paid in units of production, then N{* fx disappears in the final con-
sumption goods equilibrium condition and the labor market clearing condition becomes L =
Nd f;ﬂ‘:f (hd(2)+hu(2))g(z)dz+ N sz,ZZI (Tehd* (2) +hx.(2))V (2)dz where hx 4(2) = %
since the fixed costs are expressed in units of effective labor.
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e labor market, bonds market and final consumption good market clear;

. . —~ (1-6) ~ (1-6)
e trade is balanced, i.e. 0 = rer, N®pd Y, — N7p! Y.

2.3.1 OPTIMALITY AND EQUILIBRIUM CONDITIONS IN STEADY STATE

[ suppose that the two countries are symmetric (thus the real exchange rate is
1). Inflation is zero in steady state. Entry costs are paid in units of consumption.
Importantly, I assume in the rest of the paper that sectors are symmetric (i.e the
distribution of firms within each sector is the same). Thus, for notational simplicity,
I can drop the index k because in equilibrium, Vk, P(k) = P, and Y (k) = Y. 1
summarize all the equilibrium conditions in steady state in Table 2.1. The superscript
indicates the origin of the firm (d or f) and the destination market that the firm is

serving (nothing for country D or ‘+’ for country F).!®

2.3.2 SOLVING FOR THE STEADY STATE

Lemma 1 In steady state equilibrium, the optimal relative pricing rule defined as

r

vy 0= (0= o))
p ( ) 0—1—(9—0)px(2)1_0 e

is a monotone increasing convex function in the real effective marginal cost'® s’.

Proof. See Appendix B.5.
This Lemma is a necessary step because, contrary to a standard monopolistic

setup with no strategic interactions, the optimal relative price is a non linear function

18See in Appendix B.2 a summary of the notations.

YFor non-exporters, the effective marginal cost is simply s’ = s" = 4+ For exporters,
their effective marginal cost on the foreign market is scaled-up by the iceberg cost : s, =
s'r = Y.

Az
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97(070)1)1_9

s e R Therefore I want to make sure that for

in the real marginal cost: p =

a given marginal cost, the firm can choose one and only one optimal relative price.

In order to highlight the key difference with the standard case, I go back to the
textbook case, where firms take price as given and there is no love-for variety effect

in the Consumer Price Index. Then I add step by step each additional assumption in

Table 2.2.
As long as there is no strategic interaction (columns 1 and 2), the optimal relative
price set by a firm is a linear function of its real marginal cost. Thus, the real marginal

cost of a firm pins down uniquely its relative price.

Once strategic interactions are introduced, the optimal price rule is implicitly

O(£(i))-1 P(k)

p(i)17% and P(k) is the sectoral price in sector k.

, i 10
defined by a non linear equation : p*(i) = —e@)_gr where £(i) = (P (l)> =

By symmetry across sectors, Vk : P(k) = P in equilibrium. Thus the previous pricing
rule can be simplified as:

60— (0—o)p*(i) "
0—1—(0—o)p (i)’

r

p*(i) =

In equilibrium, the optimal relative price is implicitly defined by the non linear
equation in s". This suggests that potentially, there might be more than one optimal
relative price that corresponds to a given real marginal cost. If this were the case,
multiple equilibria issues would arise. This is the reason why I check that the solution
is unique. As a result, I get the optimal relative price as a monotonic increasing

convex function in the real marginal cost.
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Corollary 1 In equilibrium, the optimal relative price p is a decreasing convex func-

tion in productivity z.

Proof.:
The corollary follows directly from the previous Lemma since s = 227 with 2(s) > 0.
d dp ds
Thus 22 (w) = L9 (1) < 0.
Figure 2.1 illustrates the bijection between s and p and between z and p. With that

tool in hands, it is possible to simplify the system that characterizes the steady state

equilibrium in Table 2.1 to a system composed of two equations with two unknowns

{w,Y*}.
1 A;il—Q - /'zl-;l—Q
R S VL 2.4)
C(w,Y*?) = wL + Ntd(w,Y*) (2.5)

Recall that in a symmetric equilibrium, p* = p/ and N* = N/. Thus, for any

pair {w, Y}, all the remaining endogenous variables can be recovered:

(a) Get the cutoff price for export using Equation (2.2)
(b) Find the associated cutoff productivity value using the Corollary 1
(c) Get N from N = NIP(Z > zx)

(d) Having the cutoff productivity value, I can compute average prices and average
profits for serving the domestic market and the export market as described in

section 2.2.2. Thus I get d = d* + P(Z > Zx)d™ with

o @' = [2 Vr2) " (o] a()az

o &= [yt () o] - P (2)dz




(e) C comes from Y¢ = C + N% fy.

Proposition 1 The reduced steady state system composed of equations (2.4) and

(2.5) has a unique solution.

Proof. Sketch of the proof.
Equation (2.4) defines w as an increasing function of Y¢ whose slope is very small.
Equation (2.5) also defines w as an increasing function of Y¢, whose slope is always
larger than the slope of the curve implicitly defined by (2.4).
Thus, I show that those two lines might cross at most once. In other words: if there
is a solution, then the solution has to be unique.
See details of the proof in Appendix B.6.

Practically, the numerical algorithm aims at finding the solution of a system com-
posed of 2 non linear equations and 2 unknowns. I know that this system has at most

one solution. The routine is organized as follows:
1. Start with a guess on w and Y

2. Create all the endogenous variables : p2,,, (W, Y€), 25,0, (w, V), N*(w, Y°), p*(w, Y°),
P (w,Y), d(w, V), d™ (w,Y*), C(w,Y*) as functions of {w, Y} following the

steps (a) to (e) enumerated just above.

3. Using all the previous functions, write the simplified steady state system com-

posed of Equations ( 2.5)and ( 2.4) as

c ~d179 N /(\1;1—9 1
G(w,Y) =p +P(Z > zZx)p —mzo 2.6

F(w,Y®) = C(w,Y*®) —wL — Nd(w, Y*®)

4. Find the pair {w, Y} that solves the previous system.
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e Define T(w,Y*) = G(w,Y*)? + F(w, Y*)?

e Find the pair {w, Y} that minimizes T'(w, Y°) and check that it is zero.

2.4 THE NEwW-KEYNESIAN PHILLIPS CURVE

The goal of this section is to compare the dynamics of short-run inflation around
the pre-globalization steady state and the post-globalization state. A decline in the
sensitivity of inflation to marginal cost has been observed in the data?’ and I show
that a drop in the iceberg trade costs, 7, can generate the same feature in my model.
Since I consider heterogeneous firms with strategic interactions, two changes appear
with respect to the standard new-Keynesian Phillips curve framework.

First, at the firm level, the slope of the Phillips curve depends on the firm productivity
- that pins down its market share. More productive firms have a larger market share
and exhibit a flatter Phillips curve. They are less prone to transmit marginal cost
fluctuations into inflation compared to smaller firms. Intuitively, larger firms are the
ones who are the more concerned about losing market share as the markup elasticity
is increasing in the market share. Therefore, the real rigidities are increasing with
firm size, and the pass-through of marginal cost into inflation declines.

Second, the Phillips curve exhibits a new term on the right-hand side that captures
cyclical adjustments in the desired markup due to fluctuations in firms’ market power.
Results regarding the firm level Phillips curve are derived in Section 2.4.1. The impact

of globalization on the aggregate Phillips curve is discussed in Section 2.4.2.

20Gee for instance Matheson and Stavrev [34].
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2.4.1 DYNAMICS AROUND THE STEADY STATE FOR AN INDIVIDUAL FIRM 2

Loglinearizing the actual markup pd(z) from equation (2.1) around the steady state
gives the augmented Phillips curve in (2.7). Hat denotes the logdeviation of a variable

from the steady state. The only stochastic disturbance is an aggregate productivity

shock.

Pp

For notational simplicity, as gross inflation is one in steady state, I rewrite the log-

I (z) = (A=) — et ()] + BRI, (2) (2.7)

deviation of inflation as lf[?(z) =1I{(2) — 1 = 7d(2). Then,

d _ Qgs(z) —1 A d ~d,desired E d 9
™ (2) = B micy (z) + fis (2)| + BEmE, () (2.8)
P
where mc! = W, — A, — P4(z) = i, — A, — p¥(2) and symbol “hat" denotes
log-deviations from the steady state. i%"(2) is the log-deviation from the steady

state of the desired markup.?! Contrary to the monopolistic competition case, the

desired markup is not constant and fluctuates with the price elasticity of demand :

d,desired 0% (z ~d,desired A .
Iy (2) = tz()) and i (2) = —W@f(z). Thus:

_ _@;2(;) —Liic(z) — —68(2) + BBl (2) (2.9)

Proposition 2 (Cyclical fluctuations in the price elasticity of demand
matter for inflation dynamics)

In a sticky price environment a la Rotemberg, under oligopolistic competition, indi-
vtdual firm inflation depends positively on changes in the real marginal cost and

on inflation expectations and negatively on the cyclical fluctuations in the perceived

21The markup prevailing under a flexible price environment.
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price-elasticity of demand, éf A decline in étd should be interpreted as a strength-
ening of firm’s market power, which pushes up inflation. Conversely, an increase in

O¢ is associated with a decline in real rigidities and reduces inflation.

Proof. See equation (2.9).

Intuitively, the distance between the actual perceived price elasticity of demand
and the one prevailing without strategic interactions, |0;(z) — |, can be interpreted
as a proxy for a firm market power. It is a measure of the strategic interactions or
real rigidities. A decline in O(z); increases the distance to monopolistic competition.
The larger the distance, the higher the market power of the firm 2z and the higher its
desired markup. Conversely, an increase in the perceived price elasticity of demand
indicates that the firm gets closer to the monopolistic competition case : strategic

interactions are vanishing.

The price elasticity of demand is negatively related to the firm market share

(&(2))-

Ad __(9_0) 5(2) cd __(0—@§s(z)) fd
t(z) @gs( ) t( ) - @Els(z) gt( )
Thus
ri() = 2 T ey LOZ O )y grnt o) (210)

& PCTRE)

Corollary 2 (Cyclical fluctuations in the market share matter for inflation
dynamics)
In a sticky price environment, under oligopolistic competition, individual firm short

run inflation is increasing in its market share.

64



Proof. See equation (2.10). A market share decline is equivalent to a strengthening
in competitive pressures?? faced by a firm. The decline in market share results in
a decline in the desired markup and consequently a fall in inflation. Conversely, an
increase in the market share means that the desired markup increases, which pushes

up inflation.

The previous proposition (2) and the associated corollary (2) describe the deter-
minants of inflation at the firm level. Importantly, the weight of each factor (marginal

cost and market share) is firm specific.

Proposition 3 (The steady state Price Elasticity of Demand perceived by
a firm pins down the Phillips curve slope)

Under oligopolistic competition with sticky prices a la Rotemberg, the lower a firm
steady state price elasticity of demand (or equivalently the higher its market power),
the less reactive its inflation to marginal cost fluctuations and the more responsive to

market share fluctuations.

Proof. See equation (2.10). The Phillips curve slope refers precisely to the coefficient

pondering the real marginal cost term.

high for small firms high for large firms
OL(z) -1 L(0-0L()
mi(2) = T mej(z) + EPT@ &(2) + BEmf 4 (2)

Large firms face a low steady state price elasticity of demand. They are relatively
unreactive to marginal cost shocks and more responsive to market share movements
-standing for the pro-competitive pressures. For small firms (with low productivity),

their price elasticity of demand is already very close to the monopolistic competition

22That might come from an increase in competitors prices or a decrease in the number of
competitors.
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case.?® The strategic interactions channel is very weak. Consequently, the slope of
their Phillips curve is steeper because they cannot absorb marginal costs shocks into
their desired markup and have to transmit those shocks proportionally into price

adjustments.

Noting that the steady state market share of a firm is a monotonic increasing

function in its productivity draw, the previous proposition can be re-stated as follows:

Corollary 3 (Large firms exhibit a flatter Phillips curve)
High-productivity firms are large and exhibit a flatter Phillips curve compared to less

productive (small) firms.

Proof.: The sensitivity of inflation to marginal cost is increasing in the steady state
price elasticity of demand, and the latter is decreasing in firm’s productivity.

In the end, the sensitivity of inflation to real marginal cost is lower for large
firms. The aggregate Phillips curve slope will depend on the relative proportion of

big versus small firms in the economy.

2.4.2 'THE AGGREGATE PHILLIPS CURVE

The previous section gives the intuition that globalization might affect the aggregate
Phillips curve by rendering big firms bigger (for those who enter the export market)
and therefore increasing the average degree of market power. If the share of exporters
(high-productivity firm) increases, then a flattening of the Phillips curve should be

expected as those firms essentially respond less to marginal cost fluctuations.

Bl -06(2)] — 0
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PrRODUCTION PRICE INDEX INFLATION

As T am interested in the impact of globalization on domestic firms’ behavior, I focus
on domestic inflation measured as the percent change in the Production Price Index
(here the PPI is equivalent to the GDP deflator). It corresponds to the weighted sum
of prices of all goods produced by domestic firms either for domestic consumption or
for export). T define the Production Price Index as the Laspeyres price index, and T
take the steady state values for the base quarter.

PPI is defined as PPI, — NEPHad AN PRI e
NAPPId zd 1 Nd* pPrdszdx

s58ss

Consequently: PPI, = wssﬁ +(1- u)(,jfs)(]fDEk +é)

— —

And thus: T = w77 4 (1 — w?,) (TP 4 Aéy)

where wg, = ngg; and by symmetry between countries 1 —w?, = 1—wgy, = NSS*E’}.
See more detailed calculations in Appendix B.4.

I need to compute the PPI inflation for goods sold on the domestic market (PPI¢)
and for goods sold on the foreign market (PPI®). Typically, the weights for the
production price index in the United States are updated every five years. In the
model, I account for the change in the market structure (N and N7) between the
pre- and the post-globalization steady states since the transition lasts more than five
years.But as far as the cyclical fluctuations around a steady state are concerned, the

set of goods is kept constant, consistently with the empirical Production Price Index.
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PHILLIPS CURVE FOR DOMESTIC FIRMS ON THE DOMESTIC MARKET

The average production price set by domestic firms for serving the domestic market

is defined as

Lo Pi(z)ad () g(2)dz

Zmin

o [ )
2 = Pl = s %) pPId(2)g(2)dz.
[ Pertaed L, e IR

Zmin

PPIf =

. —_ Zmaz ¢d —_—
= qPPhd — [P = —ngz)l_[‘ti(z)g(z)dz. (2.11)

Zmin Ss

where €4 = [ pd 9 ()g(2)dz = [rmas Pi()2(2) o (1) dz. Now, by plugging the

Zmin 58 Zmin PSSYSCS
firm specific Phillips curve equations within the second term of equation (2.11), I get

. . . opi.d .
a link between average inflation pif” and firms’ marginal cost.

; Zmax ;:ls = @gs ) — 1 R ) -
Wfp d_ / ~C(l ) (¢) (Wt — At _ Ptd(Z))g(z)dz
Zmin Ss D
Zmax ;ls 2 1 0 . @gs ~ .
" /Z : ~;§s )¢_p( @ﬁs(zg ))ff(z)g(z)dz + AR,

captures the relative distance to the monopolistic steady state price

(2.12)

e_egs (Z)
64:(2)

elasticity of demand, i.e. the one prevailing in the absence of strategic interactions.

The larger this term, the more market power has the firm.

PHILLIPS CURVE FOR DOMESTIC FIRMS ON THE EXPORT MARKET

The average price set by domestic firms for exporting (expressed in foreign currency

) is PPI® JEmaz P (2)ad: ()7 ()d=
urni 1S = 3
t T e P (el (X ()

. —_— Zmaz ¢d* —
= PP — TP — / —Sgiz)ﬂf*(z)ys)g(z)dz. (2.13)
ZX,ss S8
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Plugging firm specific Phillips curve into the previous equation, I get:

d j,d
ppids _ g PP

4y t+1
Zmax d*(z) Gd*(z) _ 1 Zmax d*(z) 1 (0 _ @d*(z)) rd x
- /ZX SSNd* = ¢p mct ( )788( )dz+ /ZX Sid* ¢_p @g;;;) t*(z>’755(z)dz
,88 SS »SS SS
Marginaléost effect Short run com;gtitive pressures
(2.14)

where mc? (z) = W, — &, — Ay — P#(2) = v, — A, — pi*(2) — rér,.

AGGREGATE PHILLIPS CURVE
TP = 5Et7rt+1 + I'(Zxss)mc: + MP, + Exch. Rate; (2.15)

where

Zmaz ¢d d _ 1 Zmax ¢d* dx _ 1
F(T,SS) _ wss/ s/s\(/z) @85(2) g(Z)dZ + (1 N Wss)/ Sf\(/Z) @ss (Z) ’Yﬁg(z)dz

gs ¢p ZX,ss g;k ¢p

Zmaz €% (2 0—04 (2 0 (2)—1 A
g [ S (290 OBLILY G (2)g(2)d

MPt — Zmin ¢p£ss
Zmax g; z @d* z @d* 1 Sk
(1 —wy) fo L) (S8 4 OBE) (o)X (2)az
Zmax ¢d* @d* _ 1
Exch. Rate; = (1 — wss) (Aét +/ Sid(,z) = (;) Térgyﬁi(z)dz) :
2X,ss S: p

2.5 RESULTS

Definition 2 Globalization is defined as a permanent fall in the per unit trade cost

T.

Proposition 4 (The share of exporters increases with globalization)

The probability for an active firm to export is decreasing in the trade cost T.
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Proof.:

d]p(zZZX,ss) _ _k, Z,ﬁ”-n dZX,.ss
dr ZX,es T dT

dZxas 07X 55 dw n 0Zx 55 Y€ n 0ZX s
—_—— e == =
<0 <0 <o >0
The third term on the right-hand side is of first order magnitude compared to the

and

changes going trough the induced effect due do the increase in w: 25; ‘é—f < 8252‘“

Thus FEEZe) >

Proposition 5 (Openness to trade increases with globalization)

The openness to trade in steady state (1 —wss) is decreasing in the trade cost (T).

Proof.:

dwss _ g dgz,

dr dr

dpd,
dr S 0

3
And % > 0 because

: dpéls i dpés dye dpgsis dw 3 dpéls — dpés
This comes from =g = —wef— + e 22 with -2 =0 and =2 > 0
and : —‘fl“’ <0.

T

More details are given in Appendix B.6.

Thus %= > (0 and the openness to trade (1 — w,,) is decreasing in the trade cost:

d(1—wss)
& =0

Proposition 6 (Exporters have on average more market power than non
exporters)
If fized export penetration costs are large enough, then exporters are on average more

productive than the domestic firms, despite their productivity being scaled down by
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wceberg trade costs. Thus, the market shares of exporters in steady state are on average

larger than the average market share of the whole population of firms.

Proof.:
The average market share of domestic firms on the domestic market is defined as
el — [rmas pd Gfe)(z)g(z)dz and the average market share of domestic firms on the

ss Zmin 88

export market as Ag} = fZZXL‘” glj(l_@)(z)'ygg(z)dz.

For a cutoft productivity Zx s sufficiently high, the higher average productivity of
exporters offsets the effect of the iceberg trade cost (that penalizes their effective
marginal cost) on prices. In the end, the average price of traded goods is lower than
non traded goods because they are produced by much more productive firms. Thus
the average market share of exporters is higher than the market share of the whole
set of domestic firms.

In the parameterization, I choose values such that that P(z > Zx ;) < 20%, which
ensures that this proposition is satisfied.

This result is really key in understanding the impact of globalization on the Philips
curve slope. It is fundamentally different from setups where globalization is modeled
as an increase in the number of varieties produced by firms that are homogeneous
in productivity. In this case, openness to international trade uniformly squeezes out
firms’” market share. Then globalization necessarily leads to a decline in the average
firms’ market power, which is equivalent to relaxing the degree of real rigidities. In
the end the Phillips curve steepens.

On the contrary, once globalization is modeled as a fall in trade costs with an endoge-
nous selection of exporters, then globalization might increase the “average market

share" in the economy as the relative proportion of big firms increases. This aggre-
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gate strengthening of firms’ market power is the force driving the flattening of the

Phillips curve.

Proposition 7 (The aggregate Phillips curve flattens in response to glob-
alization)

The slope of the aggregate Phillips curve defined in equation (2.15) as T'(Zxss)
decreases in response to globalization for a parameterization of the model that repli-

cates standard features of international trade.

Proof. see Numerical Example.

2.6 NUMERICAL EXAMPLE

2.6.1 CALIBRATION

I consider quarterly frequency and set S = 0.99, which yields a 4% real interest
rate. The risk aversion coefficient v is 1 to have a log utility from consumption. The
distribution of firm relative productivity is a Pareto with parameter z,,;,, = 0.01
and Zzy.; = 5. The shape parameter k is set following Ghironi and Melitz [25]:
k = 3.4. Note that z,,,. is such that, for a non bounded Pareto distribution,
P(z2 > 2mez) < 107%. This means that the results I get with the truncated Pareto
distribution are very closed to those I would have with a non truncated distribution
(as in [25]). But the advantage of the bounded distribution is that the productivity
averages are always finite, whereas in the non-bounded case, some parameters restric-

tions are needed to ensure convergence.

As far as the elasticity of substitution is concerned, I set § = 10 and ¢ = 1.01

as in Atkeson and Burstein [2], which implies that the intra-sectoral elasticity of
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substitution is higher than the inter-sectoral, consistently with Broda and Weinstein
[15] findings.?*

The number of firms per sector and the fixed export costs are chosen in order
to match a openness to trade equal to 98% pre-globalization and around 80% post-
globalization. In the benchmark case, N¢ = 25 and fx = 0.001.

I model globalization as a structural shock captured through a fall in iceberg costs
7. The per-unit trade cost may reflect different type of barriers to trade. Table 2.3

presents the range of values for 7 in the literature.

I consider a large fall in the iceberg trade costs from 3 to 1. This range corre-
sponds to a share of domestic goods in the domestic consumption basket equal to
0.98 pre-globalization (for 7 = 3); 0.81 post-globalization (for 7 = 1.4) and 0.57 in

the extreme case where 7 = 1.

Regarding nominal rigidities, standard results in the literature estimate a duration
of prices equal to three quarters, corresponding to a probability of being unable to
re-optimize a price in the Calvo setup a = 0.66. I choose the price adjustment cost
in order for the Phillips curve slope in the Rotemberg setup (with price adjustment
cost ¢,) to match the Phillips curve slope arising in models a la Calvo. So I impose
¢p to be such that

0—1 (1—a)(1l—-ap)

Pp a _
TV
Calvo PC slope

——
Rotemberg PC slope

Consequently I derive ¢, = 28. As I am interested in the change of the Phillips

curve slope before and after globalization, this parameter doesn’t influence my con-

24 Anderson and van Wincoop [1] find that the inter-sectoral elasticity of substitution lies
between 5 and 10.
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clusions. It scales up or down the slope of the Phillips curve, but the relative change

caused by globalization is unaffected.

2.6.2 NUMERICAL RESULTS

Figure 2.2 shows the changes in the aggregate Phillips curve slope under two spec-
ifications. The solid blue line represents the slope of the Phillips curve when firms
are heterogeneous in productivity and thus the high-productivity firms self-selection
mechanism is at play. The red dashed line stands for the slope of the Phillips curve
is an economy that exhibits the same average productivity? but in which all firms
are homogeneous in productivity. For sake of comparison, I impose the same number
of firms in the homogeneous productivity economy as in the heterogeneous economy,
for each value of 7. Hence the pro-competitive channel, due to the enlargement in
the set of competitors, is at work in the homogeneous productivity economy, but the

composition effect (due to self-selection of high-productivity firms) is shut down.

Two results are brought to light.
First, for a same average productivity, the economy with homogeneous firms exhibits
a much higher Phillips curve slope than the economy with heterogeneous productivity
firms. This result highlights the crucial non-linearities in the model. Large firms play
a very important role in driving the response of inflation to marginal cost shocks.
Second, the slope of the Phillips curve responds in opposite direction to globalization

in the two economies. In the heterogeneous productivity case, the Phillips curve

1
ZThe average productivity is constructed as Zaverage = <fz"“” z("*lg(z)dz> g P(z >

Zmin -
1

=) (S 2 x (=)
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flattens because the composition effect (self-selection of big firms) offsets the pro-
competitive effect due to more competitors. Shutting down the composition channel

causes a steepening of the Phillips curve.

As a quantitative exercise, I suppose that the iceberg trade cost falls from 3 to
1. Figure 2.3 gives the corresponding home bias (w), going from 0.98 to 0.57 in the
extreme case where 7 = 1 (i.e. there is no more unit iceberg cost). The model predicts
that the slope of the aggregate Phillips curve would increase by 3% if only the pro-
competitive channel were active. Once the composition channel (coming from the

self-selection mechanism) is added, then the slope of the Phillips curve drops by 11%.

2.7 (CONCLUSION

I have developed a general equilibrium setup that can rationalize the flattening of the
Phillips curve in response to a fall in trade costs.

Two forces are simultaneously playing in opposite directions in response to globaliza-
tion. On the one hand, the increase in the number of goods competing on the domestic
market reduces firms’ market power. This decline in real rigidities renders price adjust-
ments more responsive to marginal cost fluctuations. Thus, the pro-competitive force
favors a steepening of the Phillips curve.

On the other hand, the distribution of firms changes because the share of big pro-
ducers in the economy increases due to the self-selection of high-productivity firms.
The post-globalization economy comprises relatively more large firms. As large firms
have more market power than the average population, the overall degree of real rigidi-
ties in the economy increases. This composition effect reduces the responsiveness of

inflation to marginal cost shocks.

I0)



At the aggregate level, the Phillips curve does flatten if the composition effect dom-
inates the pro-competitive effect. I show that it is indeed the case: for a parame-
terization of the model that replicates standard features of international trade, the

sensitivity of domestic production price inflation to domestic marginal cost decreases

by 11%.
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Table 2.2: Optimal Pricing Rules

(1) (2) (3)
Competition Monopolistic Monopolistic Oligopolistic
. . . . N 0 N 6 N O
= Optimal nominal price rule : Pr(i) = 575" Pr(i) = 575" Pr(i) = %s"
Love for varieties effect in CPI No Yes Yes
= Consumption Price index : Vi: P*(i)=P NP*(;)'7? = p1-¢ NPe(i) =0 = p1-?

Dividing both side of the optimal nominal pricing rule by the aggregate price level :

i _ PE) o) — PrE)
Optimal relative price rule 1= %ST P*(0) e B b (%( (Z.))P .
1% 6E[)-1°

Note: s” is the nominal marginal cost. In this table, I assume that all firms produce differentiated
goods i but have the same productivity of labor (A) and hence the same marginal cost s" = %. The

. . n
real marginal cost s” is defined as *%.

Table 2.3: Per Unit Iceberg Costs in the Literature

value range target

exports to GDP ratio = 16.5%,

Atkeson and Burstein [2008] [1.34;1.58] exporting firms— 25%
Ghironi and Melitz [2005] [1.1;1.3] target 21% of exporters
Obstfeld and Rogoft [1995] 1.25 ad hoc

Anderson and van Wincoop 1.65

[2004]
Alessandria and Choi |2012] 1.738 in 1987 export intensity 9.9%
1.529 in 2007 export intensity 15.5%
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APPENDIX A

IMPACT OF GLOBALIZATION ON INFLATION: DISSECTING THE TRANSMISSION

CHANNELS

A.1 HOUSEHOLD’S OPTIMALITY CONDITIONS

The optimality conditions for the representative household are summarized in

table A.1.

Table A.1: First Order Conditions

Country D Country F
’ !/ * U
(3) TR = B R S = B iR
U'(L¢ v Wy U U 1k
(3 = e = LiC = v = Li'C
"(Cy * * * Cr
(25) UG [1+ o] = BB, |00 0(Co) [1+ autf”| = RipEy i
¥ rer * * v
(25) U'(Co) [1+oubf| = B8R, [SCqplrerca] - un(Cy) [1+ o] = RurenBEy ot |
- N* c
(=) =B —-0E [ ((H)l)(vt—l—l + dt+1)} of = A1 —0)K, [ U(/(Ctvt;)(vt+1 + dt+1)}
Iterating forward the Euler equation for share holdings :
~ U'(Cit1) } N - i U(C) 5
vzﬂl—éE[—v +d, S =E 1— )yt I2d;

A.2 NET FOREIGN ASSETS POSITION AND TRADE BALANCE

In the aggregate, the fee rebate equals the total cost of adjusting bonds:

o (BN o (B
P (2L) +p2 =T
i) (Pt) T\ B t
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The aggregate budget constraint can thus be written as
Bgl—’—etBtf = Rt—lBt—l + eth_lBt_l -+ WtLt + Ntd(j;le -+ NthZ{Pt — Ne,tﬁtPt — PtCt —

In real terms:
R Ry < < ~ ¢
b;l + 7’67}1){ = t—lbilfl + T@Ttt—lbtf_l + 'U}tLt + Ntddgl + Ntfd{ e tvt Ct -
Ht Hz{ Pt
Using the Government Budget constraint, the market clearing condition for final
consumption good, the free entry condition and the appropriate definition of profits

for exporters and non exporters, I get:

R Ry
bf—i—rertb{:NFAt th +7’€7’tH + rery N pfra — Ntfpicx{
t

Defining Trade Balance as T'B; = rer N&*pd* xd* — N/ plal, it follows:

R Ry
NFA, = th + rertﬁ +TB

Symmetrically for the foreign country:

% bd* R % 1 Rt—l * * T % T fx Tf* NTdx Jdx *~>)< * TG*
bl T’éT’t = ﬁ*l / 1+rert 11, bil +w; Ly +Ntf d:{ +Ntd dd Net ;= Cf — Py
and hence:

bd* R 1 R4
b = NFA: = =p/* + Sl 4+ TB?
(A — rer; Iy rer; 1l -1t ¢
where B = — =« T'B.

By definition, CA; = NFA; — NFA;_,. Hence:

R, Ry
;[t )bf 1+ rery( l_t[t

CA; = (bf - bf—1) + rert(b{ - b{—l) = ( 1)b{_1 + 1B,

Besides, from the worldwide zero net supply of bonds condition and the FOCs, I
got bf = b | b = —b[* , b] = b and b]* = b,
Thus T can check that country D borrowing equals country F lending (expressed in

the same unit): CA; +rer, « CAf =0
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A.3 IMPULSE RESPONSE FUNCTIONS

The figures A.1, A.2 and A.3 show the impulse response functions for a large range
of endogenous variables in countries D and F to a TFP shock in country D. The solid
line is the response pre-globalization and the dashed line represents the response

post-globalization, i.e. when the economy is more open to international trade.
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APPENDIX B

GLOBALIZATION, MARKET STRUCTURE

AND THE FLATTENING OF THE PHILLIPS CURVE

B.1 CLOSING THE GENERAL EQUILIBRIUM

B.1.1 HOUSEHOLDS

The problem of the representative household in country D is

max [ Z BU(Cy)
t=0

{Ctht}toio
s.t.: BCy + By < Ry 1By + W,L + N%,P,

where C; is the consumption of final good at time t, £ is a subjective discount factor,
L is the inelastic supply of hours of work and the utility function is U(C}) = [%}
W, is the nominal wage determined competitively on the labor market and P; is
the consumption price. Households can invest in domestic risk free bonds. B; is the
quantity of domestic risk-free bonds purchased at t —1 and R; = 147} is the nominal
return on those bonds from ¢ — 1 to ¢. Under financial autarky, domestic bonds are
only traded among domestic households.

Households own the firms that pay dividends (N dd~t13t). Jt is the average firms’ divi-

dends and N? is the number of firms located in country D.

Optimality Conditions:

I denote II; = Pﬁl the gross CPI inflation rate in country D.
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B.1.2 MONETARY PoLIiCY

The monetary authority in each country follows a Taylor rule to set the nominal

interest rate R;:
log(R:) = log(R) + vz (log(I1;) — log(I1))) + v,(log(Y;)) — log(Y'))

where Y; = GDP? = N4pia? + N&p®rer, @ = w,L + N,

B.2 NOTATIONS

The notations read as follows:

Notation refers to

d a firm from country D serving market D
dx a firm from country D serving market F
[ a firm from country F serving market F
f a firm from country F serving market D

N<: N/*  the number of firms located respectively on the market D and F

Nd* . Nf

~T ; w7 the share of exporters in country D and F

B.3 EXPORT COMPONENT OF PROFIT FOR INTERMEDIATE GOODS PRODUCER

Maximization of the exports component of profits

max g E,
t+J

* * W '/6/ *
(1- Qt g (Pﬁm( )T td+j(z) — T At:;*<;)x?+j<z>

Ptd*j * * f )t th*j
_(Z (Pd:—()) 1) Pﬁw( ) Hj(z)—LuJ)]

t+j 1 ( Teriyj
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s.t.

) = (),
t

U'(Chij) Py
RS ¥ S I A
Qt,tJrj 6 U/(Ct) Pt+j

Pt* et

rer; is the real exchange rate and e; the nominal exchange rate: rer; = 5

Optimality conditions :

Pd* > . B )
£ i (2) = rer ()
t

B.4 OPENNESS TO TRADE

w _ Nd Pdssmdss _ Nd f;::(:lz I';lS(Z)PgS(Z)g(Z)dZ
Ss SS PSS}/’SCS SS }/TSCSPSS
Zmaz Zmazx 1-0 c

o Nd fzmm $§s(2)pgs(z)g(z)dz . Nd fzmm plsis (Z))/SSQ(Z)dZ
- ss YS(; — ss )/scs

7170}/ 0

Pss 5?9 d —~1-
— Ndfss “ss _ Ndod

ss Ye ssPss

SS

and

*
l—w,,=1—wg

because by symmetry, in steady state: N¥ = N and p/(2) = p®(2).

Pfssxfss . f ;’("T‘l: xgs(z)Pss(Z)’Ygg(Z)dz

1 - ss — Nf =
W ss Pss}/;?g ss -}/;?QPSS
Zmaz . f f X Zmaz f 1-0 c H
_ Nf fm xss(z)pss(z)75$<z)dz _ Nf fm Dss (Z)}/;5735<Z)dz
> Y > Y
71—9}/
_ f Pss sCs _ d /:1-/1_9
- Nss }/SCS - Nsspss
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B.5 OpPTIMAL RELATIVE PRICE AS AN INCREASING CONVEX FUNCTION IN THE

REAL MARGINAL COST

In the monopolistic case there is a linear relationship between the optimal relative
price and the real marginal cost, p = us”. In the oligopolistic case, equation (?7)

relates the optimal relative price to firm’s real marginal cost in a non linear way:

Op) ,__ 0-0-op™"
o) -1 (0—-1)—(0—o)p'*

SHp,s)=0-1)p" —0sp" 1 —(@—0a)p+(0—0)s" =0

r

p:

I want to check that for any given real marginal cost s, a firm can choose one and
only one optimal relative price p.

To that end I study s” as a function of p and show that it is a bijection: s" is a
monotonic increasing concave function in p on [1, +o0c]. Thus p is the inverse function

and is strictly increasing and convex in s”.

STEP 1: I show that %_s; >0

0s" _ P(* —p™" +p*) — 0 — op(p” — 2p) + 0%p?)
Op (

N O(p? —p) + op)?

0s
Vp>1
éZ’)—7(9])

>0

STEP 2: T show that 24 <0

Ps" (0 =1)0(0 —o)p’(=2p" +0(p° + p) — op)

Op> (0(p° —p) +op)?
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STEP 3:

If s" is a monotonic increasing and concave function in p, then there exists a reciprocal

function: p(.) that is monotonically increasing and convex in s”.

B.6

Price vs. s=wi/(Az)

Price on domestic market 4
= = = Price for exports L4

161 Pint

STEADY STATE UNIQUENESS

Suppose that countries are symmetric (then Y¢ = Y, w = wx and p/ = p?*), labor

supply is inelastic (L is fixed) and entry costs are paid in units of consumption good.

STEP 1.

1.1.

Show that (2.4) defines w as a monotonic increasing function in Y¢

Equation (2.4) can be rewritten as G(w,Y®) = 0 with ¢ < 0 and

dG
dY ¢ Z 0'

—~1-0 1
G(w,Y®) =p?

+P(Z > m)p™ - — =0

> - (B.1)

I want to compute 22 (w,Y*) and % (w, Y*).

Let’s find first some useful intermediate derivatives. Define the cutoff price (for
exporting).
Ye 0—o)|oT
L0-0)
Qquf 0

px = (B.2)
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dpx
dye =

w
I _ dzwdpx _ (B.5)
dYe dpxdYe —
k
Besides, P(Z > zx) = (%) .
Hence:
dP(Z > zx) dP(Z > Zx) dzx <0
dw  dzx dw (B.6)
dP(Z 2 zx) _ dP(Z 2Zx) dZx '
dye —  dzx  dY© ™
Turning to the average price conditional on serving the domestic (resp. foreign)
market:
~1-0 Zmazx d 1_g
A RO (B.7)
~,9d1;;l Zmax _9 dpd(z w)
—_fpd . _— —9)p? £ B.8
= -0 = [ a o e T e (B
dAél ~0 Zmax _ d d
Al E

and for exporting:

/_&_;179 Zmax i 1-0 g<z> d (Blo)
Nfedpﬂd/* Zmas 9 dp™(z,w)  g(2)
1—O)pt —— = 1—60)p™ ’ d
R o B e e T
A k ., /m 1 p* 7 (2%, w) g (%)
duw Ll‘;mzx L VB s TR
(B.11)



Pricing Function Adjustment (PFA)
'\

/ mazpd**e(z’w)dp(z’w) g(Z) dZ

A
dp — pd*e
dw

= dw P(Z > 7zx)
(B.12)
. 1 da k /-Zl—;l_e dx1— 9< )
Set of Varieties Rfijustment (SVA)
Thus:
dp™  —~0 1 dzx k [~
=p¥ | PFA— 42 gl — ¢(zx
dw 7 <\>/0-’ 0—1) dw zx &= =) (B.13)
>0
dp™

>0

Zmax de—0 dpd*(Z,w) g(Z) > 1 dﬁi cdx (7
<=>/ZX p (Z,w) dw ]P’(Z zg)dz - (9 ) dw Zx & =¢ (ZX)

Pricing thct;(;n Adjustment Set of Varieties Adjustment
(B.14)
vC : dyc =0 and VC : fgfz > 0 because
=0
dp! dp'(zw) _ g(2) (B.15)
D ~0 Fmar g (2, w g(z .
— dz) =0
ave " (/m e o e )

and

dye dye P(Z > zx) (0 —1) dYe zx

Going back to G(w,Y*) :

. A;ll—e o f:i—;l—G 1
Gw,Y)=p +P(Z > zx)p ~ N
Then : _
G ~—0dpt  P(Z>7x) 510
Y —(1 — d dx
P(Z > 7)(1 — O)pt "
(2> =)0 -0

—~ —_—~
dpd* /_&_/ 9 Zmax g 0 dpd* (Z, w) g(z) 1 ZX k /_Zl_/ "
= ([ e dz - L
Zx



1.2.

STEP 2.

2.1.

Thus 4% (w,Y¢) >0 .

Besides,

dG ~79dp71 P(Z > Zx) ~1-¢
__ ¢\ — _ d L CN\NT = AT dx
Oy =g W HEZE,

L ~_9pd*

+RZ 2 )1 -0 o

Thus % (w,Y*¢) <0

Apply implicit function theorem

By implicit function theorem: there exists an implicit function g such that

w = g(Y*) and aYc 2(Y°) = M Thus 22 (V) > 0.

Bw ( YC oye

Show that (2.5) defines w as a monotonic increasing function to Y

Equation (2.5) can be rewritten as F(w,Y®) = 0 with ¢ < 0 and

dw
& >0,
F(w,Y®) = C(w,Y®) —wL — N4d(w, Y*)
c c dy/c 1 = 1
F(w,Y) =Y°—wL - NY° | —— +P(Z > Zx)—5
op?  —(0—o0) opf —(0—o0)

F(w,Y) =Y° (1—Nd< — L +P(Z > zx)—5 L )) —wlL
(0 —o)
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0—
dF (w,Y*) —0(0 — 1) 9L —0(0 — 1) 22 p!
dYe ~ =1-N* ~0-1 - +P(Z >72x)——5 -
(Op?  —(0—0)) (Opf  —(0—0))?
| dP(Z > %) 1 )
A

The second term in brackets on the right-hand-side is small compared to the

first order effect %c = 1. Thus ch Ye) >0
dF(w,Y") 66— 1)@yt T
w, :—L—Nd —— _{_]P)(Zza) o dwp
dw (6"~ (0 —0)) (6pF" — (- 0))?
dP(Z > 7x) 1
+ dw ~0—-1
Opf  —(0—o0)

The second term in brackets on the right-hand-side is small (in absolute value)

compared to the first order effect d;’—L = L. Thus %’w) <0
w w

2.2. Apply implicit function theorem

By implicit function theorem: there exists an implicit function f such that

w=f(Y°) and 2L(v*) = ;(LY Thus 2L (Y*) > 0.
STEP 3. ch 2(Y*) — ch L_(Y*) is monotonic.
d—g( ‘) — i (V%) = U + e, 1) (B.17)
dye dye (w,ve)  SE(w,Y*)

I know that Y > w by (2.5).

I check numerically that, for the set of parameters considered in the paper,

29 (w,y©) L (w,Y©)

W ~ (. Besides (?YFC(W < 0.
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Figure B.1 illustrates graphically this idea.

Gw,Y) F(w,Y)

15 2 15 2

15 15

0.5 0.5

Figure B.1: Functions G(w, Y®) and F(w,Y*)

Thus, dd;’C (Ye) — Cgfc(Yc) is monotonically decreasing in Y.

A9 (ye) — dﬂi’,cc (Y¢) crosses at most once the zero axis. Consequently there is at most

one solution to the previous system: if a solution exists, it has to be unique.

B.7 COURNOT VERSUS BERTRAND COMPETITION

I focus on competition a la Bertrand, in which firms internationalize the effect of
their price decision on the sectoral price, entailing a perceived elasticity of demand
@Bertrand (&) — 9 — () — o). Alternatively I could have considered firms competing &
la Cournot, i.e. in quantities, internalizing the effect of their choice on the aggregate
sectoral supply. Under Cournot competition, the perceived price elasticity of demand

becomes ©OUnot(¢) = [% — (% — l)f}_l.

g
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The perceived price demand elasticity is different under the two setups but the

same important properties still hold:

1. If £ # 0 then the market share, that depends on the degree of competition, does

affect the pricing behavior of firm.

2. The perceived price elasticity of demand ©Ywnot(¢) falls as the firm market

share £ rises.

3. If ¢ — 0, then the model boils down to the monopolistic case and @Bertrand(¢) =

@Cournot — ) Pro-competitive effects are ruled-out.

4. If o = 6, then the model boils down to the monopolistic case with ©Bertrand(¢) —

@Cournot =0 =o.

Hence: the same qualitative results are confirmed with Cournot competition

instead of Bertrand.

96



1]

2]

3]

4]

[5]

(6]

7]

BIBLIOGRAPHY

James E. Anderson and Eric van Wincoop. Trade Costs. Journal of Economic

Literature, 42(3):691-751, September 2004.

Andrew Atkeson and Ariel Burstein. Pricing-to-Market, Trade Costs, and
International Relative Prices. American Fconomic Review, 98(5):1998-2031,

December 2008.

Laurence Ball, N. Gregory Mankiw, and David Romer. The New Keynsesian
Economics and the Output-Inflation Trade-off. Brookings Papers on Economic

Activity, 19(1):1-82, 1988.

Robert J. Barro and Xavier Sala i Martin. FEconomic Growth, 2nd Edition,

volume 1 of MIT Press Books. The MIT Press, June 2003.

Pierpaolo Benigno and Ester Faia. Globalization, Pass-Through and Inflation
Dynamic. NBER Working Papers 15842, National Bureau of Economic Research,

Inc, March 2010. URL http://ideas.repec.org/p/nbr/nberwo/15842.html.

Paul R. Bergin and Giancarlo Corsetti. The extensive margin and monetary

policy. Journal of Monetary Economics, 55(7):1222-1237, October 2008.

Paul R. Bergin and Giancarlo Corsetti. International Competitiveness and
Monetary Policy: Strategic Policy and Coordination with a Production Relo-
cation Externality. NBER Working Papers 19356, National Bureau of Economic

Research, Inc, August 2013.

97



8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Nicolas Berman, Philippe Martin, and Thierry Mayer. How do Different
Exporters React to Exchange Rate Changes? The Quarterly Journal of Eco-
nomics, 127(1):437-492, 2012.

Ben S. Bernanke. Monetary policy under uncertainty. Technical report, 2007.

Andrew B. Bernard and Bradford J. Jensen. Exceptional exporter performance:
cause, effect, or both? Journal of International Economics, 47(1):1-25, February

1999.

Caroline Betts and Michael B. Devereux. The exchange rate in a model of

pricing-to-market. Furopean Economic Review, 40(3-5):1007-1021, April 1996.

Florin O. Bilbiie, Fabio Ghironi, and Marc J. Melitz. Endogenous Entry, Product
Variety, and Business Cycles. Journal of Political Economy, 120(2):304 — 345,

2012.

Florin O. Bilbiie, Ippei Fujiwara, and Fabio Ghironi. Optimal monetary policy
with endogenous entry and product variety. Journal of Monetary Economics, 64

(C):1-20, 2014.

Claudio E. V. Borio and Andrew Filardo. Globalisation and inflation: New cross-
country evidence on the global determinants of domestic inflation. BIS Working

Papers 227, Bank for International Settlements, May 2007.

Christian Broda and David E. Weinstein. Globalization and the Gains from

Variety. The Quarterly Journal of Economics, 121(2):541-585, May 2006.

Ariel Burstein and Gita Gopinath. International Prices and Exchange Rates.
NBER Working Papers 18829, National Bureau of Economic Research, Inc,

February 2013. URL http://ideas.repec.org/p/nbr/nberwo/18829 .html.

98



[17]

18]

[19]

20]

[21]

[22]

23]

[24]

Martina Cecioni. Firm entry, competitive pressures and the US inflation
dynamics. Temi di discussione (Economic working papers) 773, Bank of Ttaly,
Economic Research and International Relations Area, September 2010. URL

http://ideas.repec.org/p/bdi/wptemi/td_773_10.html.

Thomas Chaney. Distorted Gravity: The Intensive and Extensive Margins of
International Trade. American Economic Review, 98(4):1707-21, September
2008. URL http://ideas.repec.org/a/aea/aecrev/v98y2008i4p1707-21.

html.

Natalie Chen, Jean Imbs, and Andrew Scott. The dynamics of trade and com-

petition. Journal of International Economics, 77(1):50-62, February 2009.

Olivier Coibion and Yuriy Gorodnichenko. Is the Phillips Curve Alive and Well
after All? Inflation Expectations and the Missing Disinflation. American Eco-

nomic Journal: Macroeconomics, 7(1):197-232, January 2015.

Rudiger Dornbusch. Exchange Rates and Prices. American Economic Review,

77(1):93-106, March 1987.

Federico Etro and Andrea Colciago. Endogenous Market Structures and the
Business Cycle. Economic Journal, 120(549):1201-1233, December 2010.

Ester Faia. Oligopolistic competition and optimal monetary policy. Journal of

FEconomic Dynamics and Control, 36(11):1760-1774, 2012.

Jordi Gali and Tommaso Monacelli. Optimal monetary and fiscal policy in a
currency union. Journal of International Economics, 76(1):116-132, September

2008.

99



[25]

26]

[27]

28]

[29]

[30]

[31]

32]

Fabio Ghironi and Marc J. Melitz. International Trade and Macroeconomic
Dynamics with Heterogeneous Firms. The Quarterly Journal of Economics, 120

(3):865-915, August 2005.

Robert J. Gordon. The Phillips Curve is Alive and Well: Inflation and the NAIRU
During the Slow Recovery. NBER Working Papers 19390, National Bureau of
Economic Research, Inc, August 2013. URL http://ideas.repec.org/p/nbr/

nberwo/19390 .html.

Luca Guerrieri, Christopher Gust, and J. David Lopez-Salido. International
Competition and Inflation: A New Keynesian Perspective. American Economic

Journal: Macroeconomics, 2(4):247-80, October 2010.

Jane Thrig, Steven B. Kamin, Deborah Lindner, and Jaime Marquez. Some
Simple Tests of the Globalization and Inflation Hypothesis. International
Finance, 13(3):343-375, Winter 2010.

International Monetary Fund. How Has Globalization Affected Inflation?

Chapter III, April 2006.

International Monetary Fund. The dog that didn’t bark: Has Inflation been

Muzzled or was it just Sleeping? Chapter 11T, October 2013.

Nir Jaimovich and Max Floetotto. Firm dynamics, markup variations, and the

business cycle. Journal of Monetary Economics, 55(7):1238-1252, October 2008.

Donald Kohn. The Effects of Globalization on Inflation and Their Implica-
tions for Monetary Policy. Speech, Remarks at the Federal Reserve Bank of

BostonaAZs 51st Economic Conference, June 2006.

100



33]

[34]

[35]

136]

37]

[38]

[39]

[40]

[41]

Vivien Lewis and Céline Poilly. Firm entry, markups and the monetary trans-

mission mechanism. Journal of Monetary Economics, 59(7):670-685, 2012.

Troy Matheson and Emil Stavrev. The Great Recession and the Inflation Puzzle.

IMF Working Papers 13/124, International Monetary Fund, May 2013.

Marc J. Melitz. The Impact of Trade on Intra-Industry Reallocations and Aggre-

gate Industry Productivity. Fconometrica, 71(6):1695-1725, November 2003.

Maurice Obstfeld and Kenneth Rogoff. Exchange Rate Dynamics Redux. Journal
of Political Economy, 103(3):624-60, June 1995.

Richard Peach, Robert Rich, and Anna Cororaton. How does slack influence

inflation? Current Issues in Economics and Finance, 17(June), 2011.

Argia M. Sbordone. Globalization and Inflation Dynamics: The Impact of
Increased Competition. In International Dimensions of Monetary Policy, NBER

Chapters, pages 547-579. National Bureau of Economic Research, Inc, 2010.

Frank Smets and Rafael Wouters. Shocks and Frictions in US Business Cycles:
A Bayesian DSGE Approach. American Economic Review, 97(3):586-606, June
2007.

James H. Stock and Mark W. Watson. Understanding Changes In International
Business Cycle Dynamics. Journal of the European Economic Association, 3(5):

968-1006, 09 2005.

Michael Woodford. Interest and Prices: Foundations of a Theory of Monetary

Policy. Princeton University Press, 2003.

101



