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1 Introduction

The pass-through of exchange rate changes to domestic prices is a key fac-
tor in the transmission of shocks and the adequate policy response in open
economies. Traditional open-economy macroeconomic models have paid little
attention to this. For example, most flexible price monetary models assume
full pass-through by assuming purchasing power parity.

Since recent theoretical developments in open-economy macroeconomics
are based on microfoundations, they enable a deeper analysis of this issue.
In particular, in the literature that follows Obstfeld and Rogoff (1995), and
where monopolistic producers preset their prices, a special role is given to
the degree of pass-through. In effect, exporters can decide to set their price
either in their own currency or in the consumers’ currency. These have been
referred to as respectively PCP (producer currency pricing) and LCP (local
currency pricing). In the last few years numerous researchers have examined
the different implications of the pricing strategies for the impact of shocks,
optimal exchange rate and monetary policy, trade, capital flows, and welfare.!

Some investigators, such as Betts and Devereux (1996) and ourselves
(Bacchetta and van Wincoop (2000)), have used evidence of limited pass-
through to consumer prices and the resulting close relationship between nom-
inal and real exchange rates, as a justification for models with consumer cur-
rency pricing. Others, such as Obstfeld and Rogoff (2000), have argued that
the relationship between the terms of trade and exchange rates is consistent
with models of producer currency pricing, and inconsistent with models of
consumer currency pricing. However, neither the LCP nor the PCP assump-
tion is consistent with both pieces of evidence. The heart of the issue is
that the degree of pass-through of exchange rates to consumer prices is much
lower than the pass-through to import prices. The former is close to zero
(e.g., see McCarthy, 1999), while the median estimate of the latter is about
50 percent.? Most models do not make a distinction between the extent of
pass-through to import prices and consumer prices.

The recent literature has adopted two, possibly complementary, modeling
approaches to account for the lower degree of pass-through to consumer than

!See Lane (2001) for a survey of New Open Economy Macroeconomics models and
Engel (2002) for a survey of the literature on exchange rates and prices.

2See Goldberg and Knetter (1997) for a review of the literature and Campa and Gold-
berg (2002) for the most recent evidence.



import prices.® In the first approach, imported goods have to go through a
distribution sector to reach consumers. If ’tradable’ goods sold to consumers
incorporate a significant share of local value added, consumer prices will
not be so sensitive to exchange rate changes. Burstein, Neves, and Rebelo
(2002) and Burstein, Eichenbaum, and Rebelo (2002) show that the role of
local inputs in the distribution sector is quantitatively important. However,
they also show that it cannot fully explain the difference in pass-through.*

In the second approach imports are intermediate goods, often mixed with
domestically produced goods to produce a final good sold to consumers.
In that case pricing decisions are made at two different levels, intermedi-
ate goods producers and final goods producers. Obstfeld (2001) presents a
framework where there is purchasing power parity, and therefore full pass-
through, at the level of intermediate goods producers, but zero pass-through
to consumer prices by final goods producers.” Final goods producers, who
combine domestic and foreign intermediate goods, are assumed exogenously
to set prices in the local currency.’

In this paper we propose an explanation for the difference in pass-through
based on the firms’ optimal pricing strategy. We adopt the second approach,
where imported goods are intermediate goods. Although we have no doubt
that local distribution costs are an important part of the explanation for
the lower degree of pass-through to consumer prices, here we will abstract
from that explanation by assuming that imported intermediate goods are not
mixed with local value added to produce consumption goods. We follow an
approach developed in Bacchetta and van Wincoop (2002), henceforth BW,
where firms optimally decide in which currency to preset prices.” In our
previous work firms sell directly to consumers, so that there is no difference
between import and consumer prices. The basic result is that the currency in
which prices are set depends on competitive pressure in an industry. When

3See Engel (2002) for further discussion.

4Corsetti and Dedola (2002) also consider a model in which the pass-through to con-
sumer prices is lower than to import prices as a result of local distribution costs. In their
setup the pass-through to import prices is incomplete as monopolistically competitive ex-
porters take into account that the demand from importers is affected by the presence of
local distribution costs.

®See also McCallum and Nelson (1999).

SThe objective of Obstfeld (2001) is to show that a zero pass-through to consumer
prices does not imply that an economy is insulated from exchange rate changes.

TOther papers that look at the endogenous currency decision include Devereux, Engel
and Storgaard (2002) and Corsetti and Pesenti (2002).



firms face less competition, they are more likely to set prices in their own
currency.

We present a highly stylized model in order to better crystallize the
point we are making. Monopolistically competitive exporters sell intermedi-
ate goods to monopolistically competitive final good producers. In order to
sharpen our results we assume that final goods producers only use foreign in-
termediate goods. We argue that final goods producers are more likely to set
their price in the local currency than intermediate goods exporters.® Final
goods producers need to compete with all the goods purchased by consumers,
including non-traded goods. On the other hand, intermediate goods produc-
ers only compete with other intermediate goods producers. In this context
we show that if the non-tradable sector is large enough, a likely equilibrium is
that exporters set prices in the exporter’s currency and final goods producers
set prices in domestic currency, implying full pass-through to import prices
and no pass-through to consumer prices. Even though the importing final
goods producers face exchange-rate risk on their cost side, they prefer to set
the price in domestic currency to avoid large price fluctuations relative to
other consumer goods.

Non-tradable goods play a crucial role for our results. However, the reason
they matter is different from the existing literature, where non-tradables are
used to produce consumer goods. In our context, non-tradables matter by
affecting consumer’s demand. The model is described in section 2. Section 3
presents the main results and Section 4 concludes. The full analysis is found
in the Appendix.

2 An Auto-Parts Model

The model is an extension of BW, assuming that exports are not sold directly
to consumers, but are intermediate goods, as in Obstfeld (2001). Consider
an industry with a continuum of foreign intermediate goods producers of
mass one. They sell to a continuum of domestic final goods producers. The
final goods producers only use imported intermediate goods as inputs. One
can think of an auto-parts model, where imported parts are assembled to

8The alternative where final goods producers set prices in the exporter’s currency may
seem rather odd, but it can be thought of as an ex-ante choice of full pass-through. This is
along the lines of Corsetti and Pesenti (2001), where firms preset a pass-through function
rather than the price itself.



produce the final product and no local input is required in this process.
There is another final good sector producing a non-tradable good involving
only domestic inputs. We will refer to the sector that assembles the imported
intermediate goods as the final goods sector and the other domestic sector
as the non-tradables sector, even though they both produce final consumer
goods.

Consumers
Domestic consumers derive utility from both a non-tradable good and
final goods:

p=1 p=1\ p-1
U= (ncN“ + (1 —n)c” ) (1)

where 0 < n < 1 measures the size of the non-tradable sector in consumption;
¢y is a non-traded consumption good and ¢ is an index of final goods:
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The elasticity of substitution between final and non-tradable goods is given
by p, while the elasticity among final goods is given by pp. If we normalize
aggregate demand to one, the optimal demand for final good 7 is then given

by:
_l=n/p T pE
‘= <p—F) (%) 3)

where p; is the price of good i, pr is the price index of final goods, and P is
CPI. We assume that the price of the non-tradable good is given (for example
because the non-tradable sector is competitive and faces a fixed wage).

Final goods producers
The output of final good producer i, Y;, is given by the CES ’assembling’

function:
1224 1

L opr-t nr—1np
_ Hr :
Y, = (/0 [ij d]) (4)

where [;; are imported intermediate goods from exporter j, pu; > 1 is the
elasticity of substitution among the various intermediate goods, and n, > 1
is a convexity parameter in the production function.




Final good producers face demand given by (3). They maximize their
expected utility £ U(II), where U(.) is concave and profits II are equal to
the value of sales minus the cost of intermediate goods. Final goods producers
choose in which currency to preset their price (due to menu costs), at what
level to set that price, and how much to purchase from intermediate goods
producers. The total demand for imported good j is given by:

I = <@> oy (5)

q

where ¢; is the price of exporter j expressed in domestic currency, ¢ is the
import price index, and Yr = fol Y,"" di.

Exporters

Exporters face the demand given by (5) and have a cost function given
by w*I J" ' where w* is a constant wage rate in foreign currency and n; > 1 is
a convexity parameter.

3 Optimal Pricing Strategies

We assume that the nominal exchange rate S (units of domestic currency
per unit of foreign currency) is the only random variable and is given exoge-
nously.? Since firms set prices before the exchange rate is known, it matters
whether the price is set in domestic or foreign currency. A difference in pass-
through between import and consumer prices then occurs when exporters are
more likely to price in their own currency and final goods producers prefer
pricing in domestic currency.!’

In this section we examine the equilibria where firms choose optimally the
currency in which they set their price. Our basic strategy is to assume some
currency pricing for both exporters and final goods producers and determine
under what condition a marginal firm (either foreign or domestic) would

9In BW, we consider a general equilibrium model and show that results are similar to a
partial equilibrium model if nominal wages are rigid. In this short paper, we only consider
partial equilibrium.

0Formally, we only consider the extreme cases of full or zero pass-through. In an
economy with several sectors, the pass-through would be the average across sectors.



deviate from this equilibrium. When a marginal firm has no incentive to
deviate, we have a Nash equilibrium.!!

Exporters

Intermediate goods exporting firms can either set their price in their own
currency, ¢, or in the importers’ currency, ¢;. Let ITF (II}) denote profits of a
marginal firm j when the price is set in the exporter’s (importer’s) currency.
The profits expressed in foreign currency are:

e = qIf —w - (1F)m (6)
Il = Ejlf—w S (IHym (7)

where [ jE and [ j[ are equal to demand in (5). The demand faced by exporters
differs when the price is set in domestic or in foreign currency. Consider
(5) and assume that ¢ and Y"F are given. Then, [ JE depends on S, as
qj = Sq;, but I ]1 is constant. In this case, the marginal exporter faces a
trade-off between price uncertainty (with importer’s currency pricing) and
quantity uncertainty (with exporter’s currency pricing). As shown in BW
(Proposition 2), the preferred strategy in this case depends in particular
on the demand price elasticity, i, as it determines the degree of quantity
uncertainty.

However, in general ¢ and Y"F are not constant and are conditional on
other firms’ pricing. Overall, there are four possible cases, since each sector
(intermediate and final goods) can price either in domestic or in foreign
currency. Thus, we need to find the optimal pricing strategy for a marginal
exporting firm in the four cases.

Final goods producers

Domestic producers can set their price either in domestic currency, p;, or
in foreign currency, p;. Profits expressed in domestic currency are :
P = Spicf— g (cFym (5)

I = picj —q- ()" (9)

where ¢ and ¢! are given in (3). Here again, demand faced by a marginal
firm depends on its pricing strategy. When ¢ and pr are given, a marginal

'We focus on symmetric and pure equilibria. Equilibria in mixed strategies exist in
some cases, but can be shown to be unstable.
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firm prefers pricing in domestic currency as it faces both price and quan-
tity uncertainty when pricing in the exporter’s currency. However, when
exporters price in their own currency, ¢ = Sq*, so that there is also cost
uncertainty for domestic goods producers. In this case final goods firms may
prefer pricing in the foreign currency to hedge cost risk.

In general, there are again four cases to analyze depending on the pricing
strategy of other exporters and final good producers.

Equilibrium

By analyzing the optimal strategy of a marginal firm, we can determine
under what conditions the four cases mentioned above are equilibria. We
do this for small levels of risk and use the same procedure as in BW (using
Lemma 1). The full derivation is tedious and can be found in the Appendix.
To get clearer insights, we focus on a subset of the cases in the following two
propositions.

Proposition 1 Assume that final goods producers set their price in the do-
mestic currency. Then pricing in the exporter’s currency is always an equalib-
rium for the intermediate goods exporting firms. It is the unique equilibrium
when (n; — 1)u; < 1 and the Pareto-superior equilibrium otherwise.'

When p; is large enough, there are two (pure strategy) equilibria as pric-
ing in the importer’s currency is also an equilibrium for exporters. However,
if exporters can coordinate on the currency in which they set their price,
they choose to set the price in their own currency. In that case they will
face neither price risk, nor demand risk. There is no demand risk since all
competitors set the price in the same currency.

Proposition 2 Assume that exporters set their price in the exporting cur-
rency. Then an equilibrium in the final goods sector is given by:

e Pricing in domestic currency when (ngp — 1)pp > 1

e Pricing in the exporter’s currency when (ngp — 1)(up — 2np) > —1

12Proposition 1 is similar to Proposition 2 in BW when the market share of the exporting
country is large. In the current model, the market share is one since final goods producers
only use imported intermediate goods.



The optimal pricing strategy in the final goods sector depends on the size
of non-tradeable goods sector n. When n is small, pricing in the exporter’s
currency is always an equilibrium and we get two equilibria when p is large.
However, when n is large the second condition in Proposition 2 does not
necessarily hold and the only equilibrium may be pricing in domestic cur-
rency. In this case final good producers prefer not to pass through their
variation in cost because of the large price fluctuations relative to the non-
traded goods sector that it would imply. This scenario becomes more likely
the higher the elasticity of substitution u between final goods and non-traded
goods and therefore the competition that final goods producers face in the
domestic market. This is the extreme case where there is no pass-through
to consumer prices and full pass-through to import prices (combined with
Proposition 1, we know that this is an equilibrium). Even though Proposi-
tions 1 and 2 do not fully characterize all equilibria, they represent the most
interesting cases.!?

4 Conclusions

We have presented a framework where domestic firms import goods priced
in foreign currency and sell them in domestic currency. Even though they
are subject to exchange rate risk on their cost side, they prefer pricing in
local currency due to competitive pressure in the domestic market. Our
explanation is complementary to the distribution cost explanation offered in
the literature: if the final good also needs domestic inputs in its production,
it is even more likely that final goods producers price in domestic currency.

The analysis can be extended in several directions. First, we could con-
sider an alternative industrial structure where exporters and importers en-
gage in bilateral bargaining (e.g., Bilson, 1983) instead of monopolistic com-
petition. Second, there might be other reasons for price stickiness than menu
costs at the level of producers. Finally, another obvious extension is to in-
troduce the above analysis in a general equilibrium framework.

BFor example, from the Appendix, we see that if exporters decide to price in the
importer’s currency, the final goods producers will also find it optimal to use their own
currency since their cost no longer varies with the exchange rate.
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A Technical Appendix

A.1 Introduction

The objective of this Appendix is to characterize the set of symmetric pure
strategy Nash equilibria. Propositions 1 and 2 are then simply derived from
this characterization.

The strategy is to consider the incentives of a marginal firm, either in
the final goods or in the intermediate goods sector, in choosing a currency
in which to set the price. A marginal intermediate good exporter will pre-
fer pricing in the exporter’s currency when U(I1¥) > U(II?), where U(II1¥)
U (fII )] represents the utility of profits when pricing in the exporter’s cur-
rency [importer’s currency]. Similarly, a final good producer prefers pricing
in the exporter’s currency when U(IT1¥) > U(II?). To evaluate the preferred
pricing strategy, we follow the approach developed in Bacchetta and van
Wincoop (2002) by considering small levels of risk. In particular, we apply
Lemma 1 of that paper. Since the first order derivative of profits with respect
to the exchange rate at the deterministic equilibrium is always the same for
exporter’s and importer’s currency pricing, we only have to compare the sec-
ond order derivatives. The Lemma tells us that a firm prefers to price in the
exporter’s (importer’s) currency if the second order derivative of profits with
respect to the exchange rate is larger (smaller) when setting the price in the
exporter’s currency than when setting the price in the importer’s currency.
These derivatives are computed at the deterministic equilibrium.

A firm’s profits depend on what other firms do in both sectors. An
equilibrium is given when the incentives of the marginal firm are consistent
with aggregate behavior. There are four cases to consider:

e CASE (E,I): exporters choose exporter’s currency pricing and final
goods producers choose importer’s currency pricing.

e CASE (E,E): both exporters and final goods producers choose ex-
porter’s currency pricing.

e CASE (II): both exporters and final goods producers choose importer’s
currency pricing.

11



e CASE (LLE): exporters choose importer’s currency pricing and final
goods producers choose exporter’s currency pricing.

The results for the four cases are summarized in Table 1. Before analyz-
ing these four cases, we compute the equilibrium prices in the deterministic
equilibrium.

A.1.1 Final good equilibrium price

We need to evaluate the optimal prices in the absence of exchange rate risk
at S = 1. In this case, the currency in which prices are set is irrelevant for
profits, so that I = II¥ = II;. From equations (3) and (9) in the text,
profits for the marginal final good producer i are given by:

o () (2) 7 ) (52) (2) )

The first order condition of II; with respect to p; yields:

nr

(10)

e (L =1\ oo R N I L YT " "
—(up—1)p; — | PE P pp; — P =0
(11)
In equilibrium all prices p; are equal, i.e., p; = pr. This, together with the
assumption that units are chosen such that py = pr = P gives the optimal
final good price p:

— ppnp 1 —n np—1=
e L K (12)
where ¢ is the optimal price set by exporters in the deterministic equilibrium.

A.1.2 Equilibrium intermediate good price

Using equations (5) and (6) in the text yields the profit for the marginal
exporter j:

(13)




The first order condition of ﬁj with respect to ¢} yields:

ot
oq;

—(per = (@)@ Y™ A wpyny (q5) T (g mY e = 0

(14)
In equilibrium all prices ¢; are equal, i.e., ¢; = ¢*.The optimal interme-
diate good price 7 is then given by:

s U (15)
1

A.2 Case (E)J)

We will denote with IT5g and 154 the second order derivatives of profits at
the deterministic equilibrium. When I15, —ITL¢ > (<)0 a final good producer
prefers pricing in the exporter’s (importer’s) currency. An analogue condition
is valid for exporters.

A.2.1 (E,I): Condition for final good producers

If a final good producer chooses importer’s currency pricing, its demand
function (3) in the text and profit function (9) in the text can be rewritten
as:

1—
= t (16)

lez_j(l;n)_sq(l;n)m” )

If, instead, a final good producer chooses exporter’s currency pricing, its
demand function (3) in the text and profit function (8) in the text are given
by:

1—n
B St 18
c - (18)

o g _ nr
=5 <1 n) S -7 <1 n) Sl=HEnp (19)

n n

The first order derivatives of profits with respect to S are given by:

13



n

oIt _(1=n\"F
%:—Q( ) (20)

1—n

oI® _(1—n
WZ(l—MF)p<

nr

) S — (1 - i) ( ) seee (1)
The second order derivatives with respect to S evaluated at S = 1 are

given by:

g =0 (22)

1—n\ _ 1—n\"" _
I5s = ir [(NF - 1) < o >p+77F(1 — [FTF) < o ) Q] (23)
A final good producer prefers importer’s currency pricing if 115 — 1 >
0, i.e.:

l1—n__ 1—n
)P+ 0p(1— ppnp)(

e G = 1

Substituting P using (12), we get the no-deviation condition for final good
producers (given the assumption that exporters choose exporter’s currency

pricing):

)”F@] <0

pp(np —1) >1 (24)

A.2.2 (E,I): Condition for exporters

If an intermediate good exporter chooses the exporter’s currency, its import
function (5) in the text and profit function (6) in the text can be rewritten
as:

IF =y (25)

7 = qy"r — Y e (26)

If, instead, the exporter chooses importer’s currency pricing, its import
function (&) in the text and profit function (7) in the text are given by:

I = Srayne (27)
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Taking the derivatives of both profit functions with respect to S yields:

OII®

— =0 29
55 (29)

aﬁ[ Hr—2 =V NF urnr—1 *VNENL
55 =" (= 1gy™r = 8 pmw'Y (30)

The second order derivatives evaluated at S = 1 are:

ﬁgs =0 (31)
hg = (11; — 2) (g — V)Y — (uymy — 1)pgnpw*Y e (32)

An exporter prefers exporter’s currency pricing if: ﬁgs — ﬁgs > 0, i.e.:

—(pr = 2) (g — )@Y + (pymy — 1)pympw™ Y57 >0

Substituting g using (15) we get the no-deviation condition for exporters
(given the assumption that final good producers choose importer’s currency

pricing):
pr(np—1) > =1 (33)

Since n; > 1 this condition is always satisfied.

A.3 CASE (E,E)
A.3.1 (E,E): Condition for final good producers

If a final good producer chooses exporter’s currency pricing, its demand and
profit functions can be written as:

e EE e
()G e () G
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If, instead, a final good producer chooses importer’s currency pricing we

have:
. 14
ol — GHF—h <1 - n) <%> (36)

— K _ nr HNp
Il = Srr=kp <1 - n> <£> — §tnrlnr—ig <1 n) <£) (37)
p n p

To compute the derivatives of profits, we have to take into account that
P/p depends on S. The CPI is given by:

P = [mpi" + (1= n)(Sp) ] 77

Together with the equilibrium assumption py = p, we can derive the fol-
1

lowing expression: P/p = [n+ (1 —n)S*#]7=#. The first and second order

derivative of this with respect to S evaluated at S = 1 are given by:

o/  _
2 —a-n (39)
0*(P/p)
95 |, —un(1l —n) (39)

Taking the derivative of both profit functions with respect to .S yields:

onf  _(1-n s(1—p) (£)"
B = p( n ) —}-Sl_l‘ﬂ(%)u_l%

oS

HNF
_(1=n\"| ST pnp) (%) )
q n +SI_MF,U77F <§)mzp—1 %
P
pp—p—1 P\
o’ _ <1 — n) Shr (p — 1) (g)
— =7 ]
" v L (E)
/1 —n\"r S (k=) [+ np(up — )] <%)uw .
- < n ) +SI+WF(#F—M)M77F <£)W7F_1 o(P/p) ( )
P
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The second order derivatives evaluated at S = 1 are given by:

Igs = P (1 — n) [ = 1)n? = pPn(1 = n)]

(1) e e - 0 = a1 -] a2

1 _ —(l=n (kp — 1) lup — 1+ p(1 = 2n)]
Hss = p( n >[+u(u— )(1—=n)? = p*n(l—n)
1 1 JE np(uF<— 1] (M]F(— 1) |
— —n e +2,U/1+77F,U/F—,LL 1—n
A(57) ey )
—u*n(1 —n)

Final good producers prefer exporter’s currency pricing if : TT£,—TIL¢ > 0.
Substituting p using (12), we get the no-deviation condition for final good
producers (given the assumption that exporters choose exporter’s currency
pricing too):

(mp — D(up —2np) > -1 (44)

A.3.2 (E,E): Condition for exporters

If final good producers price in exporter’s currency, the term Y"* is no longer
independent of S, in contrast to case (E,I). Y is now given by:!!

(BT e

Taking this into account, we can derive the following import and profit
functions for an exporter that chooses exporter’s currency pricing:

T e

“Remember that Y = j;]l Y""di and that the market clearing condition is given by:
E = C;.
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. 1—n nr P KNEp 1—n nrN1 P HNENT
f =g — —w* - (47)
n Sp n Sp
If, instead, the exporter chooses importer’s currency pricing, we have:

CETEET w

~r 1 1_/‘1_ 1—n\"* £ 12y
e (S) "\ Sp
1 —HIMr . 1—n NEN1 P KRN
&) =) e w

Taking the derivative of both profit functions with respect to .S yields the
following results:

OTIE /1 —n\"" p unF*18<S%)
9 = dq 2

n Sp 08
. 1 —p\"F ﬂ pmpn—1 0 <5%) (50)
. _ KN R
ot _ (1 — n)”F (np — 1)SH1~2 (5%)
o - 4 pnp—1 g( £
oS n +/”7FSM_1 <5%) F (ai?)
NrNrk
L [(1—n\"" pnpSHnt (S%)
—w n p \HIFI 8(%) (51)
+pn pn St (5—5) o5
Using
or/sp)|
55 |, =-—n (52)
0*(P/Sp)
e T —un(l —n) + 2n, (53)
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second order derivatives at S = 1 are

fE, = g (22" o 20 — pn(1 — 2(ump — 1
ss = @ — e [2n — pn(l —n) + n*(une — 1)]

1—n NrN1 5
—w* ( ~ ) pnpny [2n — pn(l —n) +n®(unpn; — 1)](54)

I 7 <1 - n)nF { (r = D) — 2) = 2(pp — V)pmpn
n +une(pne — Dn® + pnp(2n — pn(l —n))
1— )\ "M pr(ppn — 1) = 2npnppun
—w” ( ) uht +une(pneny — 1)n? (55)
+unp(2n — pn(l —n))

n

Exporters prefer exporter’s currency pricing if : ﬁgs — ﬁgs > 0. Substi-
tuting g using (15), we get the no-deviation condition for exporters (given
the assumption that final good producers choose exporter’s currency pricing
t00):

(nr — D(pr — 2pmpn) > —1 (56)

A.4 CASE (1))
A.4.1 (LI): Condition for final good producers

If a final good producer chooses importers currency pricing, demand function
is (16) and profit function (9) in the text can be rewritten as:

Hfzﬁ(lgn)—a(lgn)w (57)

If instead, a final good producer chooses exporter’s currency pricing, de-
mand function is (18) and profit function (8) in the text is given by:

— _ nr
¥ = 5""p (1 ”) — 5 Heneg (1 ”) (58)

n n

Taking the derivative of both profit functions with respect to .S yields the
following results:
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ottt

oI® ur_ (1—n B L (1=n\""
D5 — =08 () s g (S0 (o0

n

The second order derivatives with respect to S evaluated at S = 1 are
given by:

Hés =0 (61)
1—n\ _
HES = —MF(l - ,UF) < " )P
1—n\""
—ppnp(1+ ppnp) ( - ) q (62)

Final good producers prefer importer’s currency pricing if T1L—TIEg > 0,
ie.,:

et = ) () s ) (F) 7 <0 (09

Substituting P using (12), we get the no-deviation condition for final good
producers (given the assumption that exporters choose importer’s currency
pricing too):

pp(np —1) > -1 (64)

This is always satisfied.

A.4.2 (LI): Condition for exporters

If an exporter chooses the importer’s currency pricing, its import and the
profit functions can be written as:

I =y"r (65)
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~, 1
I’ = ST — () (66)

If, instead, the exporter chooses exporter’s currency pricing, we have:
IF = §mymnr (67)

e — STRIGYIE — * SR (YIF) (68)

Taking the derivative of both profit functions with respect to S' yields the
following results:

g
83_5 = =57y (69)
aﬁE —pr—l=vn *Q—prr—1 (yne\n
25 = —pup STHITIGY I 4 gy STHIMTTE (Y ) T (70)

The second order derivatives with respect to S evaluated at S = 1 are
given by:

Ik = 2qY"r (71)
g5 = pr(pr + DGV — ppny(peng + Dw* (Y7) (72)
Exporters prefer importer’s currency pricing if Iy — I > 0, i.e.,:

—(pr +2) (e = D)GY"" + pn (g + Dw* (Y77) 71 >0

Substituting g using (15), we get the no-deviation condition for exporters
(given the assumption that final goods producers choose importer’s currency
pricing too):

pr(ny—1)>1 (73)
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A.5 CASE (LLE)
A.5.1 (LE): Condition for final good producers

If a final good producer chooses exporter’s currency pricing, its demand and
profit functions can be written as:

e w
e — st (22 (BY Zgsome (120 (2N o)
n D n p

If, instead, a final good producer chooses importer’s currency pricing, we
have:
1-— P\"
o — gre—n < n) <:) (76)
n p

_ " _ nr N p
HI — SMF—MZ_? (1 n) (5) _ S,UFUF_/”?FG (1 n) <§) (77)
n p n p

Taking the derivative of both profit functions with respect to .S yields the
following results:

w5 () o) )

P U
D

(78)

_ (1 — n)nF =S i (
—q

-~ pnp—1 9 =
+STHIE i 1 (%) (g’ép)

B () [t §) (52

KN R

#1e=1 (P /p) (79)

n + SHEFTEIIE ) <%) =L

<1 — n)"F Strne =t = (ppnp — pnp) <%
—q n
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Using equations (38) and (39), the second order derivatives with respect
to S evaluated at S =1 are:

e, = (1_”) p(p — 1)n? — @Pn(1 —n)]

[
a( Tﬁ ne [12nen® 4 i — (1 — n)* + 1n(1 — )] (80)

1 o L=n\ | (ee— ) (e — 1) = (e — p)p(l = 2n)
mhe = p(50) [ M L i

_<1—n>”FnF (e = 1) np(pp — p) — 1]
+

+2unp(pp — p)(1 —n) (81)
plpmp —1)(1 —n)? — p’n(1 — n)

Final good producers prefer exporter’s currency pricing if : TT£,—TIL¢ > 0.
Substituting p using (12), we get the no-deviation condition for final good
producers (given the assumption that exporters choose importer’s currency
pricing too):

(mp — D(up —2np) > 1 (82)

A.5.2 (LE): Condition for exporters

Define: S* = 1/S. If an exporter chooses importer’s currency pricing its
import and profit functions can be written as:

_ nr *\ WNE
(%) (5) <83>
n p
" _ nr *\ HNF _ nrN1 *\ HNFENT1
s (S () e (57 ()
p n p

If, instead, the exporter chooses exporter’s currency pricing, we have:

(g <1;n>"F (P;*)“”F (85)
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~ 1— nr PS* HN R 1— nrNr PS* HNFEN 1
e — (S g < n) < ig ) W ( n) () (TS>
n D n D
(86)
Taking derivatives of both profit functions with respect to S* yield the

following results:

I . np *\ WNp o\ mmp—1 0 (£
oIl _ a(1 n) (PS) - S (PS) ( P )

0S* n D D 0S*
. 1—n nrN1 PS* pnpnr—1 8 (PﬁS*) (87)
_ « \ M1 F
oL q (1 . n)nF o (5 1 (%) (88)
P S\ Pl g B
(95 n +/~“7F (S*)NI (%) (a;* )
_ « \ MNENT
. (1 — n)nF"’ pny (ST <%>
—w S\ HnEnr—1 (B8
«\MUrnr ( PS P
" +pnpng (5F) (7) L
Using
ars*/p)|
95 | n (89)
0*(PS*/p)
—_— =pun(n —1), 90
Eo MR 0

second order derivatives at S = 1 are

NE. = g 1—n\™ pr(pr — 1) + 2nppynp
58 n +nunp(pnp — 1) + npnp(n — 1)

(1 - n> ey | (e — 1) + 2nppming |

+n*mpnr(pnen; — 1) (91)

n
+pPnnpn(n — 1)
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~ _(1—=n\"
Mg. = 7 ( " ) [2pnen + pnp(pnp — 1)n® + pPnen(n — 1)]

o (1 - n)"F"’ { pnen(pnpn; — Ln?
n

e n(n — 1)) (92)

Exporters prefer importer’s currency pricing if : ﬁg g — ﬁé g+ > 0.
Substituting p using (12), we get the no-deviation condition for exporters

(given the assumption that final good producers choose exporter’s currency
pricing):

(nr — V) (pr + 2pnpn) > 1 (93)
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Final good pruducers
choose exporter’s
currency pricing

Final good pruducers
choose importer’s
currency pricing

exporters CASE (E,E): CASE (E,I):
choose

exporter’s cur- (np — 1)(up —2np) > —1 pp(np—1) >1
rency pricing (np — Dy — 2pmpn) > —1 pr(n—1)>—1
exporters CASE (LLE): CASE (LI):
choose

importer’s cur-
rency pricing

(ne — D (up — 2np) > 1
(nr — 1) (kg + 2pnpn) > 1

ppnp —1) > -1
priny—1)>1

Table 1 Conditions for Pure Strategy Nash Equilibria

26






