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ABSTRACT

The purpose of this paper is to examine the implications of
foreign direct investment and endogenous capacity choice on the
welfare ranking of exchange rate regimes, and to analyze the
linkages between volatility of shocks, the volume of trade and
investment. We construct an intertemporal version of a
monopolistic competitive framework, where producers may diversify
internationally by foreign direct investment. Volatility is shown
to induce both higher international trade in goods, as well as
higher foreign direct investment, with the possibility of
increasing the productive capacity in diversified industries. We
apply the above framework to the welfare ranking of exchange rate
regimes in the presence of nominal contracts. We show that the
volatility of employment in the presence of real shocks is lower
under a floating exchange rate regime, but that a by-product of the
relative stability of employment is a lower expected GNP in a
flexible exchange rate regime. Nominal shocks in a floating
exchange rate regime are shown to generate international
diversification, which leads to a higher capital cost of
diversified industries. This effect implies a lower number of-
independent producers and of varieties offered, ultimately leading
to a lower expected utility of consumption. We show that attempts
to reduce foreign direct investment by capital controls will tend
to reduce welfare, without affecting our results regarding the
ranking of exchange rate regimes. These observations lead us to
conclude that volatility effects reduce the relative attractiveness
of floating exchange rates. This conclusion applies to both real
and nominal shocks.
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Introduction and summar

A challenging economic question is explaining the quest for currency stability in Europe,
as is manifested in the formation of the EMS. One can view this as another chapter in the long
debate regarding the nature of the desirable exchange rate regime. As is well appreciated, a
one-dimensional answer regarding the merits of a fixed exchange rate regime will not do
justice to the host of the issues relevant for making the choice between exchange rate regimes.
The purpose of this paper is to focus on one aspect of the debate: the linkages between
volatility, foreign direct investment, and productive capacity. A frequent argument in favor of
exchange rate stability relates to the potential cost of exchange rate volatility, which may work
as to increase the cost of intemational trade and to reduce its volume. Yet, efforts to detect the
adverse effects of exchange rate volatility on trade volumes in the last two decades have not
delivered clear-cut results. In fact, the experience of intemational trade among the U.S.,
Canada, Europe and Japan suggests that there is no natural presumption regarding the effect of
volatility on the volume of trade. While the last twenty years have been characterized by an
increased volatility of exchange rates, it has been also a period of growing intemational trade
and foreign direct investment.1

This paper argues that the quest for a stable exchange rate may come from a different
cost of exchange rate volatility. Exchange rate flexibility may affect the pattemns of domestic
and foreign direct investment. While private gains from marginal investment are easily
interpreted, their ultimate welfare assessment is complex. The present paper examines the

implications of foreign direct investment and of domestic investment on the ranking of

L. For a discussion on exchange rate volatility and international trade see, for example,
IMF (1984), DeGrauwe (1988), Krugman (1989). For a discussion regarding foreign direct
foreign investment in recent years see, for example, Froot and Stein (1989), Edwards (1990)
and Klein and Rosengren (1990). For a discussion regarding the EMS see Giavazzi and
Giovannini (1989). For a discussion explaining the formation of the EMS due to the presence of
transaction costs associated with several currencies see Canzoneri and Rogers (1990) and
Casella (1990).
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exchange rate regimes. It concludes that productive capacity and employment considerations
diminish the relative advantage of flexible exchange rates. This conclusion applies to both real
and nominal shocks.

The relevance of these considerations is illustrated by the growth of foreign direct
investment, and the continuation of exchange rate volatility. Figure 1a describes the pattern of
foreign direct investment throughout 1986-1989 for the US, Japan, the U.K. and Germany.

_ Curve A is the sum of foreign direct investment abroad that originated in the four countries, and
Curve s the sum of foreign direct investment in the four countries (all values are in Biltions of
1986 dollar). Figure 1b reports the average monthly volatility (measured in terms of the
average standard deviation of the percentage depreciation of the dollar against the DM, Yen
and the Pound).2 Note that recent years have been associated with the expansion of foreign
direct investment flows, and with the continuation of volatile exchange rates.

Before tuming to the present paper, it is constructive to summarize it and to place it inits
proper context regarding the existing literature. Contributions by Baldwin and Krugman (1989)
and Dixit (1989) focused on the implications of sunk entry costs and exchange rate volatility on
import penetration. The present paper starts by focusing on the implications of sunk entry costs
on the correlation between trade volumes, foreign direct investment and the volatility of
shocks. It concludes with an application of the model for the choice of exchange rate regimes.
While the issues investigated here differ from the previous papers mentioned, the present paper
applies their insight: foreign direct investment generates the option to switch production to the
cheaper country. We construct an intertemporal version of Dixit-Stiglitz's monopolistically

competitive framework, of the type applied by Helpman-Krugman in the international context.3

2 'The data draws on IMF (1990).

3 See Helpman and Krugman (1989). This approach represents a useful way to model
monopolistic competitive equilibrium. International transmission of disturbances in the
presence of monopolistic competition and nominal rigidities has been dealt with by Dombusch
(1987), Aizenman (1989) and Svensson and van Wijnbergen (1989). Our paper is focusing on

related issues in the context of intcrational diversification of production, accomplished via
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Figure 1 a

Curve [ - The sum of foreign direct investment in the U.S., Japan, UK. and Germany
Curve A - The sum of foreign direct investment abroad that originated in the U.S., Japan,
UK., and Germany. All values are in Billions of 1986 dollar
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The first half of the paper starts with a general equilibrium framework, addressing the
correlation between foreign direct investment, international trade and volatility. It
demonstrates that volatility of productivity shocks will be associated with an intemational
diversification of production, generating a positive correlation between volatility, foreign direct
investment and the volume of intemational trade.

The second part extends the first to allow for the presence of nominal contracts, of the
type considered by Flood and Marion (1982), We revisit the issue of exchange rate regime
choice, demonstrating the relevance of productive capacity considerations for the welfare
ranking of exchange rate regimes. In such an economy, monetary shocks in a floating
exchange rate regime are manifested in the short-run as shocks to the real exchange rate. This
approach had been applied in models that extended the Fischer (1977)-Gray (1976) closed
economy approach. Such an analysis shared the same methodology: focusing on the expected
losses due to output deviations from its full employment, flexible equilibrium level4 It presumed
that fixed and floating exchange rate regimes are associated with a constant expected GNP,
the level of which is independent from the volatility. In such an environment, a comparison of
output volatility among regimes is sufficient to rank them. Our analysis will demonstrate that
this methodology overlooked the possibility that investors' behavior differ across regimes. Our
welfare criterion compares the expected utility across regimes, contrasting both the expected
utility of consumption and the expected disutility from labor. We demonstrate that the two-
dimensional comparison will modify the ranking of exchange rate regimes. The above literature
showed that (in the absence of optimal wage indexation) floating exchange rates are superior
to fixed exchange rates, if real shocks are relatively more important than monetary shocks, and
visa versa. We demonstrate that, in the presence of nominal contracts, the expected utility from

consumption is lower in a floating exchange rate regime. If the dominant source of volatility is

foreign direct investment.
4 See, for example, Flood and Marion (1982), Tumovsky (1983), Aizcnman and Frenkel
(1985), Marston and Turnovsky (1985).
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real shocks, employment tends to be more volatile in a fixed exchange rate, ultimately leading
to a higher expected output. In an intemationally diversified industry under a fixed exchange
rate regime, the producer will increase employment in the country experiencing a positive
productivity shock, and will reduce the employment in the country experiencing the adverse
productivity shock. This adjustment is facilitated by the fixity of the exchange rate, which
stabilizes the relative wages in the two countries. Thus, the diversified producer under a fixed
exchange rate switches employment towards the more productive place, thereby increasing
expected profits in the presence of real shocks. In a flexible exchange rate regime the real
wage will tend to go up in the country experiencing a positive productivity shock, and this will
tend to stabilize the employment. The relative stability of employment implies that, unlike the
case of a fixed exchange rate regime, in a flexible exchange rate regime the diversified
producer does not shift employment from the less productive to the more productive place, thus
resulting in a lower expected GNP under a flexible exchange rate regime. Thus, in the
presence of real shocks, the higher expected output in a fixed exchange rate regime
(compared to the one in a flexible exchange rate regime) is the by-product of the greater
volatility of employment.

In the presence of nominal shocks, volatility and capacity effects increase the bias in
favor of fixed exchange rates. If the cost of diversification is significant, then in the absence of
monetary shocks we will observe a non-diversified equilibrium. In that case nominal shocks in
a flexible exchange rate regime will trigger an intemational diversification, which will increase
the cost of capital in the diversified industries. The net result is a reduction in the number of
independent producers in the flexible exchange rate regime, and a lower expected GNP. If
diversification occurs due to small costs of diversification relative to the benefits of spreading
production, then nominal shocks under a flexible exchange rate regime will reduce expected
profits, lowering thereby the equilibrium number of independent producers. These results lead
us to conclude that volatility effects in the presence of nominal contracts reduce the relative
attractiveness of floating exchange rates. This outcome applies to both real and nominal
shocks. We conclude our investigation by analyzing whether foreign direct investment flows, in

the presence of nominal contracts, are beneficial. We study the impact of prohibiting forcign
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direct investment on welfare, and show that the welfare ranking of exchange rate regimes
described above applies even in the presence of capital controls. While capital controls are not
changing the results regarding the ranking of exchange rate regimes, allowing for foreign direct
investment magnifies the volatility of employment and the resultant increase in the expected
utility of consumption. Foreign direct investment tends to enhance welfare, even in the
presence of nominal contracts. Invoking capital controls is a misguided way to deal with the
implications of these contracts.

In section 1 we describe the flexible price model and characterize its equilibrium. Section
2 derives the closed form solution for a simple example. We describe the dependency of foreign
direct investment and the volume of trade on the key parameters. In section 3 we extend the
model to address the choice of exchange rate regime. This is done by adding nominal contracts
to the model. We analyze the expected welfare under the two regimes, and study the way
capacity choice effects modify the relative attractiveness of the two regimes. Section 4

concludes with interpretive remarks.

1. The model

We assume a two-country model, and the presence of two classes of goods:
differentiated products, indexed by i, and a homogeneous product, denoted by Y. We start by
presenting the key behavioral assumptions of the model, next we derive the equilibrium, and

conclude with the characterization of the equilibrium.

1.1 nsumers, Pr rs and rtain
We review the model by describing the preferences, production, uncertainty and the
resultant demand and supply behavior of the consumers and producers.

Preferences

The utility of the representative agent is given by:

1 18
(0 U=Y1+E{Y2+AG Dy}

where
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iy p%le : o0 ie
2 Dp=(¥D_] for 0<0<1l; O<a<l; p>0;i=1,.d.
M1

=l 4

The utility derived from consuming d variceties of the differentiated products is given by D,. The

term D, ; is the consumption level of variety i in period 2, and Y, is the consumption of the

homogeneous good at period t (t = 1,2). The subjective rate of time preference is reflected by

p. Each consumer is supplying inelastically L units of labor. Agents in the foreign country have
the same utility.5
r ion

We start in period one, with a given endowment of good Y. Good Y serves as both the
consumption and the investment good in the first period. The production of one unit of the
differentiated good in the second period requires (a, a*) units of labor in the home and the
foreign economy, respectively. Henceforth, foreign values are indexed by an asterisk. The
production of differentiated products requires also investing a start-up cost in the first period.
The homogeneous good is produced using a Ricardian technology, where one unit of Jabor
produces one unit of the homogeneous good. An entrepreneur may invest in one of the two
countries, at a cost of K. The investment is location- and product-specific, allowing the
production of differentiated product i at the chosen location. Entrepreneurs may diversify their
productive capacity, by investing both at home and in the foreign country at a cost of K(1+1),
forn < 1. Diversification will allow the production of a chosen product, i, at both locations. A
diversified producer operates as a multinational firm, having the capacity to produce his variety

in both countries.$

5 This specification is an intertemporal version of a model described by Helpman-
Krugman (1989).
6 The value of | - 1 measures the international returns to scale, associated with the

presence of fixed costs that may be shared by both locations.
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The uncertainty pertains to the future productivity of Iabor in the differentiated goods
sector (1/a, 1/a*). The joint distribution of (a, a*) is symmetric, and is known to all agents in
period one. Investment is implemented at period one, prior to the resolution of the uncertainty
regarding the productivity in period two. A strategy of diversifying the investment can be
viewed as "buying" the option of channeling production to the more productive location. The
purpose of our analysis is to identify the equilibrium pattem of production, investment and trade,
and to trace their dependency on the volatility of the economy.
Consumer's demand

Consumption in the second period is characterized by the solution to:

@ Max (Y, +407 D)%)

d
S.L Y2 + Z{pz;i Dz;i = IN2
i=

where p,;,IN, are the second period prices of good i and the second period income

(measured in terms of the homogeneous good), respectively. The solution of the consumer's

problem is characterized by:

d
0
@ 2Py Dy = AlDy]
i=t
0t
AD 2 (o)
(8) Dyy=l—1 for o=1/(1-a) and

d
[Zp;?’“'“)]'“'a”“

-1
©6) A[D ) =py, where py= and €= 1/(1-0).
2

i=1
The overall price index of the differentiated product is 52 . Henceforth we will assume that the

elasticity of substitution among the diffcrentiated products (o) exceeds the overall price



elasticity (g), or, equivalently, that 6 < o.7

The consumer's utility function (1) is additive in the consumption of the homogeneous
good in the two periods. This implies that if we observe an intemal equilibrium where good Y is
consumed in both periods, the real interest rate in terms of good Y must equal 1 + p. At that
interest rate consumers are willing to postpone the consumption of good Y to the second
period, and the aggregate saving is determined by the investment. Henceforth we assume that
the supply of the homogencous good is large enough to induce an intemal equilibrium.
Pr r's pricin
The producer of a differentiated product i has market power, facing a demand the elasticity of
which is 6. The comresponding mark-up pricing rule is

g * g
@ Ppa=Gg W& Poa=gr ™ 2t

The production of the homogeneous good is undertaken by competitive producers, who set the
price by a marginal cost pricing rule. The Ricardian technology used in the homogeneous

sector implies that the wage is 1 (in terms of the homogeneous good).

12 The equilibrium

The two countries are identical exante. In each country m producers invest exclusively
in that country. There are also n multinational producers who choose to diversify their
productive capacity by investing in both countries. The total number of independent producers
(and thereby of differentiated products) is 2m+n. We start by treating (2m,n) as given,
characterizing the equilibrium. Assuming free entry, we infer the number of producers by the
condition that the expected real profits are zero.

The pattermn of intemational production in the second period is determined by the realized

efficiency of the two countries. Diversified producers will produce at the home economy in

7 This assumption implies that for a given price of product i, a higher overall price index p

will increase the demand for good i.
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those cases where the home country is more efficient. Thus, if a < a* then n+m products will be
produced at home, and m will be produced in the foreign country. The opposite applies for the
cases where the foreign country tums to be more productive. Applying this information to

equations (4)-(7) we infer that a non- diversified domestic producer will behave in the following

way: 8
-€ a'y-T
ifa<a* sell CO (a) {(m +n)+ m(% } at a price S
a a-1
(¢
. . c -e{ a o } T . o
ifa>a sell O(a) m+(n+ m)(a*) at a price o1

for o’ = a/(1-a), 1 = (6-€)/(0.5) and where C ; is a positive constant. A diversified producer

will sell
-€ . a_ a¥ o'y-T . c ..
9 C 0 (Min{a,a*}) {(m +n)+m Mm[(F);(?)] } at a price ol Min[a,a*].
Applying (8) and (9) we may infer the producers’ profits. A non-diversified producer will profit

(in terms of the second period):

-€0 a 'yt
C;@ {m+m+mE )} -Kl+p)  for a<ar
10)
-0 a o'y-T
Ci@ (m+@+mdE ] - K(1+p) for a>a*

where C; is a positive constant. A diversified producers’ profits are

. -€0 L a. a* o'y-T
an ¢y Minfaa*))  {m+n)+mMinlG:EI1 ] -Ka+p)1+1)

Let {(a, a*) be the density function of (a, a*), defined for z) €3, a* <z, , and let E[H] denote

the expected value of a function H. It is useful to decompose the expected value of H into the

part attributed to states where a < a*, and the part where a > a*. We denote these two parts by

8 See Appendix A for further details regarding the derivation of (8)-(11).
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E [Hland E [H], respectively, where
a* la>a*

la<

 a* L
E H}= Hf(a,a*) dajda* ;: E H] = H f(a,a*) da] da* 9
la<a"‘[ 1 z{ (Z{ (a,a%) da] da |a>a"l ] ZJ; [a£ (a,a*) da) da

Using this notation, the expected profits of the non-diversified and the diversified producers are,
respectively:
(12)

-€0 a @ -T -€0 a o' 1T
E (Ci@ (m+n)+mG3) ) 1+E [Ci@) (m+@+m)G3) ] 1-K(+p)
la<a* la>a*

-€0 a o T
(13) 2E (Ci@ {m+m)+mGz) § 1 -K{I+p)(1+m).
la< a*
1.3 Investment, trade and volatility

We tum now to evaluate the determinations of the patterns of investment at period 1,
deriving the equilibrium values of m and n, and the implications of the volatility on the patterns
of production and trade. In the absence of uncertainty there will be no diversification of
production (i.e., n = 0). With uncertainty and free entry, the condition for po diversification is
that

-€0 a @ T
a. ECj@ (m{l+) 1} 1=K{d+p) ,
(14)

-€0 a O T
b. 2E (C;@ [(m[l +(%) 11 1 <K(+p)(1+7m).
la < a*

Equation (14a) is the break-even condition. Condition (14b) implies that the marginal producer

does not have an incentive to diversify internationally. Applying (14) we infer that

9 Note that E[H] = E {H] + E {H].
la<a* la>a*
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2 EC @ 1+ 1 Ko = '
(14)
-€0 -€0 a & T
E @ 0™ - E M@ 114G )]
la <a* > a¥
b. P <n.

-T
B (1))

Equation (14'a) determines the number of producers, whereas (14'b) implies that the
(percentage) gain from diversification falls short of the cost. The left hand side of (14'b)
measures the expected gains of having the option to switch the actual production to the
cheaper country. As is typical in options, this gain is zero in the absence of uncertainty, and it
increases as the volatility of shocks goes up.

In a similar way we obtain that the condition for full diversification (m=0) is that

-€6 T
a. 2 E[C1 (@) {n} la<a*] =K(+p)(1+n) ,
5)

€0 -1 €0 4 o -
b. E {C,@ (n} ]+E [C;@ {nGR } 1 <K(+p)
la<a* la > a*

From which we infer that

-e0 T
a. 2E . [C) (@ VK(+p)(1+n)] = {n)

%k
159 la<
- 2 O T
[ 1-E [(a) {( 1]
b la<a* la>a* N
' WFE @@
a + a —
la<a*{ la > a* a*

Equation (15'a) applies the free entry condition to derive the number of producers, whereas
(15'b) implies that the marginal producer does not have the incentive to specialize in one

country.
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2. Anexample

To gain further insight, it is constructive to tum to the simplest stochastic example: two
states, with equal probability of occurrence. While being a special case, it allows us to highlight
the role of uncertainty in determining the productive capacity. Specifically, suppose that the
productivity vector in the two states is:

(1+h, 1-h)
G =1
(1-h, 1+h) , with equal probabilities
for h > 0.10 The condition for the existence of a mixed equilibrium (where both diversified and
non- diversified producers operate) is that expected profits are zero for both the diversified and
the non-diversified producers. Applying (12) and (13) we get that a mixed equilibrium implies

that

€0 h &'y -T €0 1+h @'y -T
(16) 5C[(1+h) {(m+n)+m(ﬁ) Jram  {me@em@@D } 1=Kaep)
and
€0 -T
an ¢ asm) {m+n+marn” 1 = kaspytem.

Taking the ratio of the two equations we get that a mixed equilibdum will require that the

volatility is related to the cost of intemational diversification by the condition that
1+h & _lm

) . We denote the value of volatility defined by this condition as &1 .11 With the
1-h R E

exception of the borderline case where h = h, conditions (16) and (17) do not hold
simultaneously. Consequently, for the special case of two possible future values of productivity,

we (almost always) will not observe a mixed equilibrium. Applying (14') and (15') we infer that

10 We focus on the case of a negative correlation between a and a*. The case of a positive
correlation is trivial: no gains from intcrmational diversification. Note that a higher h represents
a mean-preserving increase in the volatility of productivity.

11 Forsmall values ofn, I =n/e.
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if the volatility is small relative to the cost of diversification (h < H), none of the producers will
diversify. Otherwise, all the producers will diversify intemationally. The number of producers in

the non-diversified and the diversified equilibrium are:

o (1/t)-1

~ 1/ !
If h<h n=0and m (5C{/AK(1+p)] } r[(l+h)a+(l-h) 1

(18)

~ T
If h>h m=0and n

I/ €0
{CLAK(A+p)(1+m)] }  (1+h)

The aggregate cost of capital is given by 2mK in the non- diversified regime, and by nK( 14+m) in
the diversified regime. Appendix B shows that the representative agent's expected utility is

given by

(19) EU)=L +ﬁ L +c[mK + .5nK(1+m)]

where c is a positive constant, Lis the supply of labor, and mK + .5nK(1+7) is the equilibrium
capital expenditure. Thus, tracing the behavior of the cost of capital provides us with key
information regarding welfare. A similar conclusion refers to the volume of trade. The
symmetric nature of our framework implies that the expected value of international trade
(defined as the sum of exports + imports, measured in terms of the homogeneous good) equals
the expected value of the domestic output of differentiated products. In Appendix B we show
that the expected output is proportional to the cost of capital. Consequently, the expected trade
is proportional to the aggregate cost of the capital invested in differentiated products.

Figure 2 plots the dependency of the cost of capital on the'volatility, as measured by h.
The thin line corresponds to the case where the elasticity of substitution among the
differentiated products is relatively high (I < o), whereas the bold line corresponds to the case
where the elasticity is low (I > ). Once that the volatility reaches the level of i (or fi’ for
I >a’), we enter into the diversified regime. Note that in the non-diversified regime higher
volatility is associated with lower productive capacity for a low elasticity ('), and with higher

productive capacity for a high elasticity. In the diversified regime higher volatility is associated
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2mK
n(1 + MK
a'>1
a'<
\ |
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h b’ o

FIGURE 2

Volatility (h) and the aggregate cost of capital in the diversified and the non-
diversificd regime [ 2mk and n(1 + 1)K, respectively]
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with higher productive capacity, independently from elasticity considerations.!2
The regime switch towards intemnationally diversified products is associated with a drop

in the number of varieties produced: at the switch we observe that 2m = n(1+ 1), and thus
2m

& |n=# <!.International diversification raises the capital cost of differentiated products,
because it involves expansion of the productive capacity of diversified products. Products that
were produced only in one location can be produced in two locations. The switch from non-
diversified towards diversified products is not welfare worsening. In fact, Figure 2 confirms
that, with international diversification, higher volatility of real shocks induces higher investment
and higher welfare. Our discussion suggests, however, that if volatility stems from nominat
shocks, or from the adjustment to real shocks in the presence of nominal contracts, it may
result in a Jower number of producers servicing the market. The next section will focus on this

issue, studying the welfare implications of volatility in the presence of nominal wage contracts.

3. Real and monetary shacks, productive capacity and the choice of exchange rate regimes

We tum now to an application of our model, focusing on the role of investment for the
choice of exchange rate regimes. The departure point for our modeling strategy is the presence
of nominal contracts. In such an economy monetary shocks in a floating exchange rate regime
are manifested in the short-run as shocks to the real exchange rate. This approach had been
applied in the context of exchange rate regimes in models that extended the Fischer-Gray
closed economy approach. Exchange rate regimes were ranked by comparing their expected
cost of output deviations from the full-employment, flexible-equilibrium level. A common
conclusion of the literature is that a floating exchange rate regime tends to be superior to a

fixed exchange rate regime if the main source of the volatility stems from real shocks. Our

12 These results stem from the fact that the profit function in the non-diversified regime is
concave for an inelastic demand (I < &), and convex for a relatively elastic one (as can be
inferred from (16), for the case where n=0). Inspection of (17) reveals that the profit function is

convex for all relevant values of substitutability in the diversified regime (where m=0).
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analysis will re-examine this outcome in a model that focuses on the interplay of volatility and
investment.

The utility of the representative agent is
1Y U= Yq+-ie {Y,+e}D 19 w)
an) =Yttt V2 ol -8
where g(L) measures the disutility from labor. We modify the output specification, to facilitate a

tractable modeling of nominal contacts. We assume that the output of the homogeneous good is

exogenously given by ‘?1 and ‘?2. To produce the output of a differentiated product D,,;

entrepreneurs should invest in the first period, either K (for a country-specific location) or
K(1+1n) for a diversified production capacity. Once such an investment has been accomplished,

the production of the differentiated product is given by a Cobb-Douglas function:
(20) D2;i= % [I’z;i )Y for 0<y<l1.

The wage for period 2 is preset at level W,_q» 50 that the expected employment equals the

employment target L. Within the second period, employment is demand-determined:
producers demand labor so as to maximize their profits. The consumer’s problem is similar to

the one analyzed in section 1:

6
@21) Max Y,+67[D,]
d
s.t. Py Y, + ;):le;i Dyi= Ny,
i=
where N is the money income in the second period, and the money price of good Y and good

D, are Py and P,.;» respectively. Solving the consumer's problem we obtain that

¢ ]
*) 2Py Dz;=(D ]
i=1
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0—-o
D e}
2
(5') D2:i= [ ]
P2
©) o5
PR

where all the lower case prices Py 52) are the relative prices, in terms of the homogeneous

good. Equation (5') implies that each producer is facing a demand the elasticity of which is o .
The condition for maximizing profits is that the value of the marginal product of labor (given by
the product of the marginal revenue and the marginal product of labor) equals the wage.
Applying (20) and (§') we can infer that the resultant supply of the differentiated product
(denoted by Dy.)) is:

@ Dhy=@ P T T ey 1

' w2;0 T

and that the producers' profits (denoted by Tl,,; , and measured in terms of the homogeneous
good) are:

23) ﬂz;i =(l-oy)p 2 Dz;i .

3.1 The welfare criterion
The welfare criterion used for ranking exchange rate regimes is the expected utility of

the representative agent, given by:

- — 9
@24) E@U)= Y] - [mK + SnK(1+m)] + ﬁ { Y, + e lE(ID,] )- E@(L,)).

This condition is obtained by applying the expectations operator to (1'), recognizing that the
consumption in the first period is reduced by the investment in the second period productive
capacity, as measured by the second term in (24). Free entry implies that the discounted value
of expected profits equal the cost of capital. Appendix B demonstrates that the expected utility

can be stated in the following way:
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(25) EU)= Yl+m[Y2+cE[Zp2;iDz;i]-E(g(Lz))]
i=1

where c is a positive constant, given by ¢ = o+ ay - 1. Or, by applying a second order
approximation for g(L) around L = L we get that

— —_ d -
25) EW=Y, +1lTp { Y, +cE[Y P D2;1- 8(D) - g, VL) }.
i=1

where V(L) is the variance of L, and g, = -5g" L=L- An alternative specification that
highlights the role of the optimal capacity choice is:

(26) E(U)=z Y, +([mK + .5nK(1+n)][1L_;—Y 1] + ﬁ (Y, -2 -g, VAn).
Our welfare criterion is based upon two factors: welfare will depend positively on the expected
consumption of the differentiated products, and negatively on effort and employment volatility.
The welfare criterion used here modifies the one used in studies that followed Flood and
Marion (1982). Similarly to Fischer-Gray, these studies focused on the welfare cost of the
volatility of employment (or equivalently of output). This was justified by the presumption that
the mean of employment and income is invariant to the choice of exchange-rate regime. Qur
investigation focuses on an economy where the choice of an exchange rate regime may affect
both the volatility of employment and the expected level of income, by influencing the number
of producers and the scale of production. For that reason, we apply a welfare criterion that
includes both the first and the second moments of the expected utility. We turn now to an
illustration of the relevance of volatility and foreign direct investment to the welfare comparison

between fixed and floating exchange rate regimes.

3.2 Real Shocks:

Due to the complexity added by the endogenous choice of foreign direct investment, it is
constructive to focus on the extreme cases, where all shocks are either real or nominal, Once
we understand these two extreme cases, we can redo the analysis for the general case. To

illustrate the potential importance of capacity choice for regime ranking, we consider a simple
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example: the home demand for money equals a fraction g of the market value of differentiated

products produced at home:13

d
Q@D ql TPy Dol
i=1

Similar demand for money applies to the foreign economy. We will assume that the source of
volatility is due to stochastic productivity. For exposition simplicity we consider the simplest
stochastic example: two states of nature, with a negative correlation between the domestic
and foreign shocks.}4 The productivity shocks can obtain the following values:
(1+4h, 1-h)
11
(5,;; = { or

(1-h, 14+h) , with equal probabilities.

The values of h is assumed to be large enough to induce international diversification in both

exchange rate regimes.15 Following the steps described in Appendix C we infer that

13 Allowing the demand for money to depend on the nominal GNP, including the
homogeneous good, will complicate the analysis without changing the key results. The present
specification implies that the relative price between the homogeneous good and the
differentiated products is not affecting the demand for money. This assumption enables us to
obtain a closed form solution for all prices. Such a solution, for the case where the demand for
money depends on nominal income, is intractable. Solving such a system, using a first order
approximation, can be shown to yield the same qualitative results.

14 The simplicity of the example enable us to focus on a closed form solution, enabling us to
discard the need to use first order approximations. While being a special example, it allows us
to describe the more general economic forces at work. Our results can be shown to apply to
richer stochastic environments, with any number of states of nature.

15 We consider here the case of a negative correlation between a and a*. The focus on a
negative correlation stems from the observation that when the correlation among shocks is

positive, the nature of the exchange rate regime is not relevant for the adjustment, because the



-19-

d
Bl Eipzﬁ Dy IFL.R
a. d
E| .Ds .
PN,

1/(1-y) QA=Y .
=[ (1+h) ;(l—h) ](l Y)8/8 o1

(28)

V(L)IFL;R

<1
V(L)IFI-R

for E= 1+ 6y- g > 0, where FL and FI stands for flexible and fixed exchange rate regimes,

and R and N stands for real and nominal shocks.

Inspection of (25%) reveals that a welfare comparison between the regimes can be done
by comparing the expected real expenditure on differentiated products and the volatility of
employment across regimes. Note that (28a) implies that the expected utility from consumption
is higher under a fixed exchange rate regime. Equation (28b) confirms that, in accordance with
the outcome of previous studies, employment volatility in the presence of real shocks is lower
under a floating exchange rate regime. Combining (28a) and (28b) we conclude that, unlike the
results that followed Flood and Marion (1982), in the presence of real shocks we cannot rank
the two regimes unambiguously.

Appendix C demonstrates that the lower expected real GNP, in the flexible exchange
rate regime, is a by-product of the stabilization of employment achieved by the flexibility of the
exchange rate. An intemationally diversified industry under a fixed exchange rate will increase
employment in the country experiencing a positive productivity shock, and will reduce the
employment in the country experiencing the adverse productivity shock. This adjustment is
facilitated by the fixity of the exchange rate, which stabilizes the relative wages between the
two countries. An outcome of the employment adjustment is the increase of expected profits in

the presence of volatile real shocks (see equations (C6)-(C8)). In a flexible exchange rate

exchange rate is not affected in a flexible exchange rate regime.
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regime a positive productivity shock will cause higher real wages (facilitated by exchange rate
appreciation), which will mitigate the employment effect of the shock. The opposite adjustment
of real wages will occur in the presence of an adverse productivity shock. This adjustment will
stabilize employment under a flexible exchange rate regime, at the cost of reducing the
expected GNP (relative to its value under a fixed exchange rate regime, see (C6) and (C12)).
Thus, the higher expected output in a fixed exchange rate regime (relative to the one in a
flexible exchange rate regime in the presence of real shock) is the outcome of the greater
volatility of employment under a fixed exchange rate regime.

These observations are summarized in Figure 3a, which plots the marginal product of

labor facing a diversified producer in the two countries. Curves MP;“ and MPIL correspond to

the marginal product of labor in the high productivity and low productivity states, respectively.
In a flexible exchange rate regime we have stable employment in both countries, at a point like
Lo. In a fixed exchange rate regime the producer increases employment in the country
experiencing a positive productivity shock to Ly, and reduces employment in the less

productive country to L7 . The expected output gain from the volatility of employment under the

fixed exchange rate regime is given by the shaded area. A portion of that gain is translated into

higher expected profits. This profit effect operates as to increase the equilibrium number of

producers under the fixed exchange rate regime.
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FIGURE 3a
Employment (L) and the marginal productivity of labor (MPL) with real shocks
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Employment (L) and the marginal productivity of labor (MI’L) with nominal shocks
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3.3 Nominal shocks:

We turn now to the case where the shocks originate from nominal volatility. In a floating
exchange rate regime these shocks will affect the price levels in the two countries. In a fixed
exchange rate regime, if these shocks are negatively correlated they will have negligible
effects. As can be seen from (22), the presence of nominal contracts implies that these shocks
may affect real wages and output. To simplify our discussion, we focus on the case of two
states, where the supply of money in the two countries is negatively correlated:

{Mo(1+h) , Mo(1-h))

MMH = { or
{Mg(1-h) , Mg(1+h)} , with equal probabilities.

where M and M* stand for nominal balances in the two countries. Following the steps

described in Appendix C, we obtain that
d

E{ Z‘I Py; Dyl IF;N V(L)IFI-N
(29) a. ) >1 and b. V(—L_S—’- <1
BL 2Py Do) o IFL:N
i= >

Thus, the excepted utility of consumption and the number of differentiated products under a
fixed exchange rate regime is higher than the corresponding values in a floating exchange rate
regime. The volatility of employment is higher under a floating exchange rate regime, reflecting
the fact that a fixed exchange rate shields the labor market from monetary shocks.

The economic channel generating the lower expected GNP in the flexible exchange rate
regime is the equilibrium adjustment of employment and investment to exchange rate volatility.
If the cost of diversification is significant, then in the absence of monetary shocks we will
observe a non-diversified equilibrium.16 Nominal shocks in a flexible exchange rate regime will
trigger an international diversification, which will increase the cost of capital in the diversified

industries, reducing thereby the equilibrium number of independent producers. Because the

. L. . (1 -yl - yo) .
16 In Appendix C we show that this will occur if 1+ > 2 [see equation

(C26)].
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source of the shock is nominal, the gains from the international diversification are not
compensating for the adverse effects of the expended productive capacity. The net outcome is
a lower number of independent producers and of varieties offered, ultimately leading to a lower
GNP. If the cost of diversification is small, then we will observe diversification independently
of the the monetary volatility.!” Appendix C shows that in that case more volatile monetary
shocks will cause a drop in expected profits, which will result in a lower equilibrium investment
and a corresponding decline in the expected GNP.18

We can summarize these observations with the help of Figure 3b. Monetary shocks
under a flexible exchange rate regime will induce employment to fluctuate between Ly and
L;. The expected output loss from the volatility of employment under the flexible exchange rate
" regime is given by the shaded area. The situation described will ultimately yield to welfare
losses: in the absence of real productivity shocks, reshuffling employment in the presence of
nominal shocks does not generate first order gains of the type identified with real shocks, but
generates costs which will result in a lower equilibrium investment. Figure 4 summarizes this
discussion by reporting the expected utility from consumption and the volatility of employment
in a fixed and floating exchange rate regime.!9 If uncertainty stems from real shocks, then
points FI;R and FL;R correspond to fixed and a flexible exchange rate regime, respectively. If

the dominant uncertainty stems from nominal shocks, then points FI:N and FL;N correspond to

17 The benefits from diversification stem in that case from spreading production across two
locations in the presence of increasing marginal costs.

18 The economic rational follows from the principle of diminishing marginal productivity of
labor, which implies the concavity of output (as a function of labor). Because the fluctuations of
employment across plants located in the two countries are induced by nominal shocks, they
reduce the aggregate output of a given variety. As is shown by (C17), real profits are positively
related to the aggregate output, and thus monetary shocks reduce the expected real profits.

19 The expected utility of consumption, denoted by E(U(C)), is defined by E(U(C)) =

E(Yq + Tl—p— (Yy+ e'l[Dz]e]). Thus, applying (1) we get that E(U) = E(U(C)) - E(g(L)).
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a fixed and a flexible exchange rate regime. Discussions following Flood and Marion (1982)
focused on a one-dimensional comparison, based upon the volatility of output (or employment).
Figure 4 reveals that allowance for a two-dimensional comparison, contrasting expected utility
of consumption with the volatility of employment, reduces the relative attractiveness of floating

exchange rates. This conclusion applies to both real and nominal shocks.

3.4 Nominal contracts. capital controls and exchange rate regimes

We conclude our investigation by analyzing the benefits of foreign direct investment
flows, in the presence of nominal contracts. Let us suppose that the policy maker imposes
capital controls, prohibiting foreign direct investment, and that the volatility of shocks is large
enough and the cost of foreign direct investment small enough to merit diversification in the
absence of capital controls. Comparison of the equilibria with and without capital controls will
provide us with further insight regarding the role of foreign direct investment.

Let CC stand for capital controls, FDI - for unrestricted foreign direct investment,
E[U(C))] - for the expected utility of consumption and V(L) - for the volatility of employment.
We continue to apply our previous notation: FI and FL correspond to a fixed and flexible
exchange rate regime, R and N to real and nominal shocks. Applying the methodology

described in Appendix C we obtain the following regime ranking for the case where the source

of volatility is due to productivity shocks:

2. B(UO)pLr,ce <EVO@ppR,co < EVO)pLR ppy
(30)
b BlUONp r,cc < BUONpLR FD1 < EIVONE R FDI

G VOIegrepr = VOirLrce < Y®OIERce < VOlmgrieDr
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Capital controls - in a fixed exchange rate regime subject to productivity shocks - reduce both
the expected utility of consumption and the volatility of employment.20 Our previous analysis,
regarding the ranking of exchange rate regimes, continues to hold: in the case of real shocks a
fixed exchange rate regime is associated with a higher volatility of employment and with a
higher expected utility of consumption (compared to the case of a flexible exchange rate
regime). Figure 3 applies even in the absence of foreign direct investment: we reinterpret it as
dealing with the reallocation of employment across states of nature, instead of the reallocation
of employment across countries. While capital controls are not changing the results regarding
the ranking of exchange rate regimes, allowing for direct foreign investment magnifies the
volatility of employment and the resultant increase in the expected utility of consumption.

If the source of volatility is due to monetary shocks, we get that:

a. BlUON g N;ce < EVONRLN;FDr < BIUOELN;FDI
(32)

b EUONpNee <BUONmNce < EUON g NFDT
@) VOinrpr = VOEmnce <VOlrLnee = YOIRLNEDI

Capital controls in a flexible exchange rate regime, subject to monetary shocks, reduce

the expected utility of consumption and thereby the level of welfare.2l Figure 5 illustrates these

20 In a fixed exchange rate regime with capital controls, a higher productivity at home
induces a drop in the price of domestic goods, and a corresponding increase in the real wage.
This adjustment will reduce the volatility of employment in the presence of real shocks
(compared to the case of free capital mobility).

21 This result is induced by the fact that capital controls imply that nominal shocks affect

the relative price of domestic and foreign goods. In the absence of these controls, diversified
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results by describing the expected utility from consumption and the volatility of employment in
the various regimes. Note the ambiguity in the ranking of the expected utility of consumption
between regimes (FI;CC) and (FL;FDI). This ambiguity applies both to real and nominal
shocks.22 Figure 5 reveals that the ranking of exchange rate regimes, derived in Sections 3.2-
3.3 for the case of unrestricted foreign direct investment, applies even in the presence of capital
controls. The imposition of capital controls is a misguided way to deal with the implications of

nominal contracts.

4. Concluding remarks

Rather than repeating the summary, we close the paper with concluding remarks. In
order to gain tractability, our model adapted several simplifying assumptions. These
assumptions can be modified at a cost of complicating the analysis, without affecting the logic
of our discussion. For example, we assumed that different producers face the same retums to
scale due to international diversification. This assumption implies that all producers will follow
the same strategy: they diversify intenationally if the volatility is large enough, and they
specialize in one location otherwise. Modifying this assumption by allowing different producers
to face different costs of diversification will generate a more realistic, gradual pattern of
diversification. Another simplifying assumption was the adoption of a very simple stochastic
example. These assumptions can be modified to model 2 more realistic environment, without
affecting the qualitative nature of our results.

Our model predicts that the pattemns of investment may differ among exchange rate
regimes in the presence of nominal rigidities, and that productive capacity effects reduce the
relative attractiveness of floating exchange rates. This result stems from the cross effects of
nominal rigidities and investment, in a second-best environment where nominal contracts exit,

An important lesson derived from public finance is that in the presence of a distortion, policies

production implies the absence of relative price effects of monetary shocks.

22 Consequently, in Figure 5 regimes (FI;N,CC) and (FI;R;CC) have two possible locations.
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guided towards influencing directly the distorted margin may be beneficial. Our analysis
confirms this insight, demonstrating that attempts to reduce the flow of direct investment may
yield inferior outcomes. Policies targeted towards minimizing the impact of nominal shocks,
either by a proper monetary coordination or by the proper choice of exchange rate regimes,
are beneficial. We conclude our discussion by noting that in reality both monetary and real
shocks exist. Countries that allow for free mobility of capital may prefer a fixed exchange rate
regime, in order to prevent excessive foreign direct investment due to monetary shocks. Our
analysis showed that a choice of a fixed exchange rate regime will increase the volatility of
employment in the presence of real shocks. A way to alleviate the difficulties associated with
the higher volatility of employment maybe to allow the free mobility of labor. This observation
may explain the quest for exchange rate stability in Europe, at a time when the European
countries are pursuing policies that enhance both the mobility of capital and the mobility of
labor.
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Appendix A

The purpose of this Appendix is to describe the derivation of equations (8)-(11). We start by
noting that if a < a*, all diversified producers will produce at the home economy, and if a > a*
they will produce abroad. Thus, if a < a* we infer (applying (7)) that n+m producers will

producer at home, charging price % a, and m will produce abroad, charging Ef_l a* . The

demand structure summarized by (4)-(6) indicates that, as long as the price of a given product
is equal in both countries, consumption of the differentiated products will also be the same in
both countries. Assuming no transportation costs and the absence of commercial policy, the
law of one price apﬁlics for each good. We denote by D,,; and D;;j the consumption of goods

produced at home and abroad, respectively. Applying this information to equation (2) we get

that
D al/a
(Al) ifa<a* D2"D21[(m+“)+m(_—') ]
D21
D 3% 1o
ifa>a* D2—D2l[m+(m+n)(—)]
21

H

Applying (5) and (7) to (A1) we get:

(A2) ifa<a* Dy =Dy j[(m +n)+ m(%)all/ “
a* a'
and ifa > a* D2 = Dz;i[m'*'(m'*' n)(?) ]
Applying (A2) and (7) to (5) we can solve for Dz;i' obtaining that:
(A3) ifa<a* Dy = (Ak) {(m+n)+m( 2,51
ifa>a* Dy = (A/D) {m+ (m+ ) } for T = (G-E)().

Equation (A3) corresponds to (8) in the main text. By symmetry, we infer that the behavior of



.28 -
the foreign producer is described by
. * € a* Oy -T
(A4) ifa>a* Dy = (A" {(m+m+mE) | ;

if a<a* D; = (Na*)e{m+(m+n)(£)a }-T .
] a

We turn now to derive the profits in terms of the second period. A non-diversified domestic

producer supplies for both markets, thus his output is 2 D, ;. The domestic producer's profits

net profits are:

(AS) P2d 2 Dz;i - Ilz;i - K(1+p)

where the second period cost of production relates to the labor input (recalling that the wage is
1), and the capital cost of the first period is carried on to the second period. Applying (7) and
(A3) to (AS), and recognizing that Ilz;i =a2 Dz;i , we obtain that the profits (in terms of the

second period) are

2 € €8 a Oy -T

(A6) ifaca* <A @ {m+m+m } 7 -Ka+p)
2 € -€0 a -1

ifa>a*  “TA @ {m+m+nd ] -Kasp)

This equation corresponds to (10). The behavior of the diversified producer ((9), (11)) can be
inferred from (A3), (A4), and (A6), recognizing that the diversified producer will behaves as

the domestic producer does when a < a*, and as the foreign producer when a > a*,
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Appendix B
The purpose of this Appendix is to describe the derivation of the expected welfare of the
consumer (equations (19), (25) and (26)). We start with the flexible price equilibrium
(described in Sections 1 and 2). Note that free entry implies that

d
B (1+p)[2mK + nK(14m)] = 2(1 - o) E{ sz;i Dz;i ]

i1
where the right hand side measures the expected profits, which are a fraction 1-a of the

expenditure (in terms of the homogeneous product). The expected utility of the representative

agent is given by

8
(B2) E(U) =Y - [mK + .5aK(1+n)] +ﬁ {(E(Y,) + 0 lAE(D,] )}

This condition is obtained by applying the expectation operator to (1), recognizing that the
consumption in the first period is reduced by the investment in the second period productive

capacity, as measured by the second term in (B2). Applying (4) we infer that

0 d
®3) AE([D,]") = E[ ¥, py;Dyyl.
i=1

Note that a fraction o of the revenue is paid as compensation to labor. Let us denote the

aggregate supply of labor by L . Labor is employed either in the homogeneous sector, or in the

differentiated product sector. The real wage is 1, and thus
_ d
B4 L= E{Y2] + aE{ 2p2:i Doy }
i=l
Applying (B1), (B3) and (B4) to the expected utility (B2) we obtain equation (19) in the text:

- 1 - ol
E(U)= L +755 L +mK+.Sik(l4m)] 7

We turn now. to the derivation of the expected welfare in the presence of nominal wage
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contracts (Section 3). The expected utility of the representative agent is given by:

®B5) EU)= Y, - [mK + SnK(+m)] + = ( Y. +e-15{[1)2]°1- E(g(L))).
I+p ' 2 2

This condition is obtained by applying the expectation operator to (1'), recognizing that the
consumption in the first period is reduced by the investment in productive capacity, as
measured by the second term in (B5). Free entry to the production of the differentiated product
implies that expected profits equal the cost of capital. This can be stated, applying (23), as :

d
(B6) mK + .5nK(14n) = #E( Y (-ov)p 2i D, )
i=1

Applying (4') we infer that
d

0
(B7) E[[Dzl }= E[ z P2 DZ;i 1
i=l
Applying (B6) and (B7) to (BS) we infer equation (26):

_ _ d
B8) EU)=Y,+ T}TE (Y, + cE[g Pyi a1 - E@(Lo))

where c is a positive constant, given by ¢ = o1+ ay - 1. An altemative specification of the
welfare criterion, that highlights the role of the productive capacity, can be obtained by applying
(B6) to (B8), yielding (26'):
g ol 1
EU) = Y1 + [mK + .SnK(1+m)]E I ay' 1] +

7o (Y2 -80)-5, VALD)
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Appendix C

The purpose of this Appendix is to describe the derivation of the equations used in
comparing the fixed and the floating exchange rate regimes (equations (28)-(29)).

C.1 Real Shocks:

Assuming that we first operate in a fixed exchange rate regime, where the initial nominal
supply of money in the two countries is M. We assume no transportation costs, and thus the
real price of goods in both countries is equal. The equality of relative prices across countries
implies that the demand for the differentiated products is the same in both countries.23 The
symmetric nature of the distribution of shocks implies that, with an international diversification
of production, the consumption of the differentiated products equals in both possible states.
Thus, international diversification of production stabilizes consumption in the presence of
negatively correlated, country specific supply shocks. We denote the consumption and
production at the home economy by D,; and D;;i , respectively. Applying (5') and (22}, for the

case where the shocks are real, the equilibrium in the market for good i requires that

(€D [.ﬂ_]'y' Pz;iy.[(1+h)1/(1-y)+ (l-h)ll(l—Y)] - 2D,
2;0

Note that in the equilibrium the prices of all the differentiated products are equalized, and thus

Py, = Pz-j for all i,j. Let us denote by r the representative differentiated product. In a fixed
exchange rate régimc the global supply of money should equal the demand, and thus:
(C2) 20Py D, = 2M/q

Combining the above two equations we can solve for the nominal price of a differentiated

product:

23 This can be derived from (4 and (5").
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The demand for labor in the home economy is given by

(C4) L=n@D} )Y

where the supply of product r (D;;r) is given by (22). The wage contract is determined so that

the expected employment equals the employment target L. Applying (C3), (C4) and (22) we

solve for the wage contract, obtaining that

(C5) W=
Lgq
Applying (C1), (C3) and (C5) we infer that the consumption is given by

1/(1-y) 1/(1-y) (1-7).

©6) Dy (g = [l Lstaem M My

Free entry to the differentiated products industry implies that the number of products n is

determined by the condition that:

(or)) K(1+n)(14+p) = E{2(1 - ay) p, Dy ).
Applying (5') we infer that

0/c)-1, .6
(C8) Py Dy =0 Tipy, 1.

Applying (C1), (C3), (C6)-(C8) we can solve now for the equilibrium number of varieties
produced, given by:

_ 0 1/
ol __ oy Y u(1-y 1(1-9),(1-1)8
(C9) nigpp =12 R(ism(ap (L) 10+ +(1-h) V]

for E= 1+ 9’Y'§‘ . Once we know the number of varicties, we can infer with the help of (C6)
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and (C8) the expected consumption.

We tum now to evaluate the operation of a flexible exchange rate regime. A key
characteristic of a flexible exchange rate regime is that the money market clears in each
country separately. Intemational diversification of production implies the equality of relative
prices of all the differentiated products. Nominal prices of the differentiated products may differ
across countries due to the exchange rate adjustment. The home economy production is given

by (22), and the money market equilibrium is given by
(C10) nP,. D = M/q

Combining the above two equations we can solve for the nominal price of a differentiated
product:
W
20Y M, (1-y)
(C11) Py, = aloyd (5g)
Following steps similar to the one described above, we can derive the nominal wage (W, ). It

tums out to be given by (C5). Notice that the demand for labor is given by (C4). Applying (C4),

(C10) and (C11) we infer that L = L. Unlike fixed exchange rates, prices and domestic
productivity are negatively correlated, and this correlation will stabilize employment in the

presence of real shocks. This finding confirms (28b). The consumption of product r, denoted by
D,.., is obtained by the supply condition:

- ¥
(C12) ={L/n} [(1+h) + (1-h)]

2D,
% IFLR

-
or equivalently, that {L/n} = D,.;. Free entry implies that the number of producers is

determined by (C7) and (C8). Applying (C12) to these equations we infer that:

_ 6y _1/
. S Y] 3
[FL;R — *K(1+m)(1+p)

Equation (28) in the text is obtained by applying (C9) and (C13).

(C13)
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C.2 Nominal Shocks

We start with the case of a flexible exchange rate regime. As was pointed out before, the
equality of relative prices across countries implies that the demand for the differentiated
products is the same in both countries. Applying (5') and (22) for the case where nominal
shocks generate stochastic prices, we infer that

CTRN =S U TS SRS TP

2;0

where Py and P, are the prices of differentiated products associated with the high and low

realization of the supply of money. The nominal wage set by the contract (Wz,o) is determined

so that the expected employment in each country equals L. Applying (20) and (22) we obtain
that nominal wages are preset so that:
©15) Lon.5 g1, P, U1-y), P, -y,
W20

Note that the price level is determined by equation (C11), for the case where a = 1. Thus:

1) . (1-v)

W,
207
Ty } ’ Pl=[

Mg(1+h)
ay] ( ng

YZ._O]Y Maodi-h)

(C16) Py =1 o hg

J

Applying the last three equations we get that

. 5[(1+h)Y+(1-h)Y] 2L Y

(€17) Do 1L = - g7 !

Applying this to (5') we infer that:

(6/0~1) 6
n .

(C18) Py Dy = {Dg;}

Free entry to the differentiated products industry implies that n is determined by the condition
that:
(C19) K{+n)(1+p) = E(2(1 - ay) py; Dy}
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Applying (C17)-(C19) for we infer that:

0908 jgy -8 (+h)Ve(-n)Y 8, 15
(L) ¢ 1}

€0 o = K(T+n)(1+p) 2

We tum now to an overview of the production in a fixed exchange rate regime. Suppose first
that we observe a non-diversified production pattemn, where each country produces m goods.
Applying the procedure described above, we can characterize the equilibrium by the following

equations:

(ca1) 2. F¥9Y 22D, b L=mE2q/T)
W20 Wao

-1
€@ a pyDy =@m ) (0,)%5 b KG4p)= B - a2y Dy )

Equation (C21a) describes the goods market, whereas (C21b) states the condition determining
the wage contract. Condition (C22a) determtines the demand for the diversified products, and
(C22b) corresponds to the requirement that with free entry expected profits are zero. Applying
these equations yields:

1098 oy - 01,18

€3 2 =i Rspy W

Applying (C20) and C(23) we obtain:
d
E{ Z;pz;i DZ;i] IF::N
(€24) q ={(1+n)
Bl P2 Pai)

(1 - yo)/cx 7Y o/t
(1+h)Y +(1-h)Y

Note that for a high enough cost of diversification (measured by 1) the right hand side of (C24)
exceeds one. Recall that this equation was derived for non-diversified production pattem,
which will occur only if the marginal producer were not to benefit from diversification. Le., if

the profits from diversification falls short of the cost of capital:
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(€25)  K(+n)(1+p)> 2(1 - ay) py,; Dy,

where p‘ZI-i and D‘Zl,i are the price and the consumption of the diversified good. By the virtue
of free entry in the non-diversified equilibrium K(1+n) = 2(1 - aty) py; Dy.; , where n stands for

the non-diversified regime. Applying this information to (C25) yields that a non- diversified
equilibrum will occur if

A\’ \"
P2 Doy

€25  l+m>

n n
Py, Do

Applying the supply and demand conditions ((5"), (22)) we infer that (C25') implies that:

1 -yo/(1 - yo)
(C26) 14+m> 2 .
d
E( g:lpz;i Dail iz o
Combining (C24) and (C25") yields that T >{ 72 Y} >1.
D.. (1+h) ' +(1-h)
E[ E}pz;’ 2;,] IFL:N

Suppose that we observe a diversified production pattern, as will be the case if (C26) does not

hold. A diversified production pattern resembles that analyzed by (C1)-(C9), for h = 0.

Applying (C9) we get: oy 12
- =97
€@ =2 K«I—JL%TES ]
and
d
E{ % P2:i Po:il lp N e'
C28) = 2 Ao

= Yo 1.mY
- E;PZ;iDZ;i T (1+h)Y +(1-h)
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