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1 Introduction

Until recently, most of the existing contributions on international trade, following the salient papers
of Krugman (Krugman, 1979; Krugman, 1980), have been focused on the production side of the
economy in trying to explain trade patterns and gains from trade (Eaton and Kortum, 2002; Melitz,
2003; Melitz and Ottaviano, 2008; Eaton et al., 2011). Demand-side determinants of trade, such
as preference specifics, were not ordinarily accounted for. Indeed, the number of existing contribu-
tions, encompassing many trade papers, typically postulate identical and homothetic preferences
across consumers. This assumption, which is central to the canonical models of trade (Krugman,
1980; Helpman and Krugman, 1985), implies that the market demand function is symmetric across
varieties and countries, i.e. the same for the same goods across different countries as well as for
different goods within the country. Although at odds with reality, this assumption allows one to
greatly simplify the analysis and obtain transparent analytical results. In the meantime though,
there is an increasing list of publications where an attempt is made to take the heterogeneity and
non-homotheticity of consumer preferences into account when explaining market outcomes and
international trade patterns (Choi et al., 2009; Fieler, 2011; Markusen, 2013; Simonovska, 2010;
Hepenstrick and Tarasov, 2013; Kichko et al., 2014; Di Comite et al., 2014; Wang and Gibson,
2015).

Our paper is aimed in the same direction by building a general equilibrium model of trade in
which the market demand and the subsequent market outcome and trade pattern are affected by
consumer taste heterogeneity. Accounting for the heterogeneity in tastes is achieved by assuming
different elasticities of substitution in the CES utility function for different consumers and different
countries. The modelling strategy used in this paper is similar to that applied to a closed economy
case by (Osharin et al., 2014), where an attempt is made to dispense with the representative agent
approach which is frequently assumed in literature on monopolistic competition.

In contrast to the modelling approach applied previously to a closed economy case in (Osharin et
al., 2014), the present framework completely neglects the correlation between the income and tastes
of consumers. This assumption leaves the investigation of the effects provided by the interaction
between income and taste heterogeneities beyond the scope of the present setup, which can be
viewed as the main shortcoming of the model. At the same time, this is done for the benefit of
getting tractable expressions for the general equilibrium outcome of the model, which happens to
be unachievable otherwise. In view of this, one has to take into account that by sacrificing the
correlation between the tastes and incomes of consumers, we either weaken or even lose some of
the potential effects provided by this correlation.

One approach which is close to ours, in terms of modelling strategy, is that of Di Comite et
al. (2014). Here the authors also explore the heterogeneity of consumers to generate a new set of
predictions which is more in line with existing trade patterns. Nevertheless, there is a difference
between the two models. While the model of Di Comite et al. (2014) is based on the restructured



quadratic utility used previously by Ottaviano et al. (2002), Melitz and Ottaviano (2008), and
others, we prefer the modification of the CES utility function, which was introduced in our earlier
paper (Osharin et al., 2014). In contrast to the trade models based on homogeneous consumers,
an assumption of preference heterogeneity generates different demands for the same variety across
destination countries when consumers within these countries have nonidentical distributions of
tastes. Since there is no reason to assume a priory that the taste distributions of consumers in
different countries are the same (Movshuk, 2005; Di Comite et al., 2014), we may expect that the
consumer-specific CES preferences used in the present model will provide a richer set of predictions
compared to that of Krugman (1980) and Helpman and Krugman (1985).

The key question to be answered by the present model of trade is how consumer heterogeneity,
asymmetry in country size, and trade liberalization affect markups and wages in different countries.

In accordance with the canonical approach (Krugman, 1980) firm markups turn out to be
constant and the same both within and across destination countries. This result is a natural
consequence of identical consumers endowed with the CES utility function. Omitting a consumer
homogeneity assumption enables one to reveal variability of markups across countries, which is
observed empirically (Syverson, 2007; Feenstra and Weinstein, 2010; De Loecker and Warzynski,
2012; Bellone et al, 2014; Di Comite et al, 2014), but cannot be captured by the models of trade
featuring identical and homothetic preferences. Contrary to the traditional approach, our paper
shows that markups may depend upon the number of firm and wage ratios, population share of
the countries, taste distributions and transportation costs.

It is worth noting that the recent research papers on trade, in trying to determine factors
related to markups, has thoroughly investigated firm pricing behaviour under a wide range of
assumptions. One of the first attempts to structurally estimate the impact of globalization on
markups in a monopolistic competition model with non-CES preferences was taken by Feenstra
and Weinstein (2010). To achieve this goal, the authors utilized the translog utility function
that allows for endogenous markups. Structural estimations of the impact of globalization on
markups, carried out in this paper, showed the existence of a pro-competitive effect in firm pricing
behaviour: alongside the increase of U.S. imports between 1992 and 2005 markups went down,
while product variety and welfare went up. Similar results were obtained by Chen et al. (2009),
who used disaggregated data for EU manufacturing over the period 1989-1999 and found short-
run evidence that trade openness exerts a pro-competitive effect, with prices and markups falling
and productivity rising. They also found (albeit weaker) support that the long-run effects are
more ambiguous and may even be anti-competitive. An investigation into the impacts of trade
liberalization and market size on wages and markups was carried out in (Behrens et al, 2014) by
using a full-fledged general equilibrium model with heterogeneous firms. By taking their model
to the data, the authors derived a gravity equation under the general equilibrium constraints
generated by the model, and structurally estimated it using a dataset on interregional trade flows

between U.S. states and Canadian provinces. Consistent with the results listed above, Behrens et



al. (2014) also quantify the pro-competitive effects of trade integration.

Although the pro-competitive behaviour of the firm-level markups are confirmed elsewhere
(Levinsohn, 1993; Krishna and Mitra, 1998; Lundin, 2004; Noria, 2013), it should be noted that
currently there is no general agreement on this point. An example of this is Fan et al. (2015) E] ,
who presented evidence, using Chinese firm-product data, that trade liberalization via input tariff
reductions induced an incumbent importer/exporter to increase product markups. This finding
calls for a reconsideration of the established imports-as-market-discipline hypothesis, which states
that a higher volume of imports intensifies competition and hence decreases the market power of
a firm. An ambiguous prediction of the openness to trade influence upon the level of markups
was also reported by Thompson (2002), who estimated price-marginal cost markups for Canadian
manufacturing industries during the 1970s in order to assess the impact of import competition on
domestic market power and found no consistent evidence that imports reduced the markups of
Canadian firms during that period.

What is interesting is that our model also demonstrates mixed predictions towards this issue.
In contrast to what is obtained in most of the listed papers, the final conclusion on markup
behaviour in our setting crucially depends upon the relative size of the countries engaged in trade
and the distribution of consumer tastes within a particular country. It can be shown, for example,
that trade liberalization reduces markups in a smaller country with less dispersed preferences of
consumers, and increases markups in bigger country with a greater dispersion of tastes, which is
in line with the findings on China by Fan et al. (2015).

The present model also makes an interesting prediction concerning the relationship between
wage rates in countries with different population sizes. As is well-known, traditional CES-models
of trade show that under free trade wages are equal, while with non-zero trade costs the larger
country always has the higher wage rate (Krugman, 1980). The reason for this is in the economies
of scale which allow workers to be better off in larger economies because of the larger size of the
corresponding market. Nevertheless, this effect, which is valid for homogeneous preferences, no
longer survives with heterogeneous consumers. Our paper shows that the wage rates in different
countries may no longer be equalized and, depending on the preference distribution and trans-
portation costs, the smaller country may have a smaller, higher or equal wage rate, compared to
that in the larger one. This means that the heterogeneity of preferences may outweigh the impact
of increasing returns to scale. A similar result regarding wages has recently been obtained by Wang
and Gibson (2015), where a somewhat different model featuring non-homothetic preferences and
identical consumers within each of the trading countries was used to demonstrate this option.

The rest of the paper is organized as follows. Section 2 describes the model and obtains short-
run and long-run equilibrium outcomes. In Section 3 we carry out the comparative static analysis

of the model (numerically) and present the main results. Section 4 concludes.

1See also results of Chen et al. (2009), who documented an ambiguous and even anti-competitive impact of
trade openness on the markups in the long-run period.



2 Model

Consider a world economy encompassing two different countries indexed by » = H, F' (Home and
Foreign). We denote by L, the mass of consumers in country r and by L = Ly + L the total
population of the world. Let 6§ = Ly /L be the exogenously given share of consumers residing in
the domestic country. Assume that the economy of country r involves only one manufacturing
sector supplying a continuum of horizontally differentiated varieties indexed by i € [0, N,], where
N, is the mass of varieties in country r, and N = Ny + Np denotes the total mass of varieties in
the global economy.

Unlike standard models of monopolistic competition, consumers are supposed to be hetero-
geneous in their tastes. They have CES preferences but perceive varieties as being more or less
differentiated, which also means that different consumers are endowed with different love for variety
towards the set of varieties produced in the economy. To reflect this idea w, denotes an element of
the country specific space of consumers €2,., and pu, denotes its measure, describing the distribution
of consumers’ tastes. Thus, preferences of a consumer w, in country r can be represented by a pa-
rameter o,.(w,) > 1 which captures how this consumer perceives the differentiated varietiesﬂ. The
distribution of o,(-) across (€2, i) may be viewed as the taste distribution. The utility function

of consumer w, in country r is represented by

o (wr) (o () —1)
Ur<wr) = (/ (:L';T(wr))(o'r(w'r)1)/0'r(w7‘)d7;+/ (:E;r(wr))(or(wr)1)/0T(wr)dj>
iEN,

JENs

Y (1)

where x{"(-) and z3"(-) stand for the individual consumption of domestic (i) and foreign (j)
varieties, available in countries r and s correspondingly, N, is the mass of varieties available in
country 7, N is the mass of varieties available in country s (each variety is produced by a single
firm and each firm produces a single variety).

By integrating individual consumption over a continuum of firms in either of the two countries,
we explore an idea of negligibility, which means that the production side of an economy is described
by a continuum of firms. In the literature on monopolistic competition the usage of integrals
instead of sums is accepted as a conventional approach (Combes et al., 2008). This approach
formally reflects Chamberlain’s idea about the negligibility of a single firm contribution into the
total supply of varieties in a monopolistically competitive setting: when a firm sets price, it does
not take into account the reaction of others to its choice. This means that the interaction of firms
on the market is not strategic (it is mediated only through the price index). The assumption
of a continuum of firms means that all magnitudes related to firms and varieties are described

by continuous densities over the interval of varieties [0, N,|, where N, is the mass of varieties in

2 Taking into account the properties of the CES utility function (Combes et al., 2008), we may alternatively
consider this as a parameter driving the price elasticity of an individual demand curve of a consumer in their own
country (see Appendix for details).



country r. Therefore, despite the fact that indexes 7 and j are integers, the formal usage of integrals
enables one to more correctly capture the nature of monopolistic competition.

Our model assumes that firms follow the mill pricing policy and do not price discriminate across
consumers and across destination markets. Hence, the delivered price of a variety i (p*), produced
in country r and sold in country s (s # r) is given by pi* = 7p! > pl, where p! is the price of
a domestic variety sold in a domestic country, and 7 > 1 is the iceberg-type transportation cost.
Assume further that each consumer is also a worker who is endowed with one unit of labor in both
countries. In other words, we treat the labor market as homogeneous across countries in order to
intentionally highlight effects provided solely by heterogeneity in consumer tastes. Let w, be the
basic wage rate in country r, determined endogenously, then the individual income of consumer
w, in country r will be equal to his/her wage rate: y, = w,. Taking this into account, the budget

constraint of consumer w, in country r becomes
[ v ndiv [ o )d = . 2
1€N, jeNs

where p; and p; are the prices of varieties 7 and j produced and sold in countries 7 and s corre-
spondingly.
Maximizing utility function subject to the budget constraint , the individual demand

function of consumer w, in country r for variety ¢ produced by a domestic firm is given by

rr yT 7\ —0r(Wr
i (wr) = (p)) 7. (3)

The corresponding individual demand function of consumer w, in country r for variety 5 produced

in country s is

o) = g o ) (4)

In both cases the price aggregate in country r common to the consumers sharing the same sigma

parameter equals
Rl = [0 i [ )
iEN, JENS

Note that this price aggregate is dependent on the prices of varieties produced both in domestic
and foreign countries.

The technology in our framework is represented through the cost function, which is of the
unique-factor type. Firms produce under increasing returns and share identical technology in both
countries with f > 0 and ¢ > 0 denoting the fixed and the marginal labor requirements needed to
produce ¢; units of variety ¢ in country r. Taking this into account, the profit of firm 7 in country
r is given by

r

T = (p; —cw,)q — fwy, (6)



where w, is the wage rate of workers/consumers in country r, ¢" = ¢" + 7¢}° is the total market
demand, faced by firm ¢ in this country, and ¢/" and ¢° are the components of the total demand.

The first component represents the domestic demand for variety ¢ by domestic consumers:

rr rr (p :) o)
q; = / T; (Wr dl’[/’f = yr/ d,ura 7
o (wr) o P (7)

the second component represents the market demand for variety ¢ by foreign consumers:

(rpy) e s)
qz'TS = x;’s Ws d,us = ys/ —d,U,S. 8
/Qs () s ®)

Unlike the individual demands, the market demands in our model are not isoelastic because taste
parameters o,.(-) and o4(-) vary across consumers and countries and depend upon consumer taste

distribution.

2.1 Short-run equilibrium and price elasticity coefficients of the market

demand

Inserting market demands and into @ and maximizing profits with respect to p! for every
firm in each of the two countries, given the firm distribution (Ng, Nr) and wages (wy, wp) in the

global economy, yields the following system of equations for equilibrium prices p and pf :

=H

H _ &
pi - ng_lcwH
K
I gf ) (9)
Pj = ZF7CWF
J

where & = —(pf' /¢/")(0q]" /Op[") and &' = —(p} /q]")(Dq] /Op¥') are the price elasticity coefficients

of the market demand for varieties 7, 7 in home and foreign countries, correspondingly, given by

UH(WH)(p{{)—aH(wH) UF(wF)(Tpr)io-F(WF)
“H _ Yu fQH Py (wh) djin + YR fQF Pr(wr) dyip (1())
& = (H)*UH(WH) (Tp,‘q)*vp(wp) )
Yu fQH Pr(wm) dfin + YR fQF Pr(wr) dyir
UF(wF)(pF)_UF(wF) UH(WH)(T:DF)_GH(NH)
g — Yr fQF PFZWF) djir + TYn fQH PH(]WH) d’uH. (11)
J ) T (o)

yF fQF PF(UJF) d/LF+TyH fQH PH(WH) dluH

Note that the elasticity coefficients 7 and 5‘5 depend upon the taste distributions of both domestic
and foreign consumers.
Each of the two price equations in @D is intentionally written in a form similar to that in

Krugman’s model of trade (Krugman, 1980) to demonstrate the key difference between the present



(heterogeneous) and traditional (homogenous) frameworks. To see this difference more clearly,
we assume identical preferences for consumers in both of the two countries, i.e. set oy(wy) =
or(wr) = o irrespective of the consumer type in in and (L1)). It is easily verified that in such

F

a case we get &1 = g; = o and, hence, the system of price equations simplifies to

H o
pi - ,1cwH7
F Uo‘ (12>
Pj = GHCWF

for any 7 and j.

First, note that this is exactly what we have in Krugman’s model with identical consumers
having the CES utility function. Second, and more importantly, it means that the potential
dependence of prices p and pJF upon the number of parameters, which is present in @, immedi-
ately drops out of the model once we get rid of the heterogeneity in consumer preferences. This

clearly highlights the role played by consumer heterogeneity in the trade model of monopolistic

competition. Third, the same observation is true for the markups mf = (pff — cwy)/p and
m} = (pj — cwp)/p}, which turn out to be equal the inverse sigma in the Krugman framework,
mi = mf = 1/0, pointing out that notwithstanding the presence of the trade interaction be-

tween the two countries, everything looks like these countries are in autarky, which is strange.
Contrarily, it would be natural to expect that the trade model purposefully developed to reflect
trade interaction should contain corresponding effects in markups. Nevertheless, the traditional
models of trade lack such an opportunity. In accordance with our point of view, this could be
due to the homogeneity assumption which is central to these models. In trying to dispense with
consumer heterogeneity, the traditional models of trade lose a number of important elements of
trade interaction. Fortunately, the aforementioned shortcoming can be circumvented by applying
the modified CES utility function incorporating consumer heterogeneity in tastes. Our point of
view is that the heterogeneity assumption may be viewed as the one of the key ingredients of any
workable model of trade.

In order to further simplify our analysis we assume identical firms within each of the two
countries providing symmetric price equilibrium. By doing so and renaming price and elasticity
H

coefficients (p; = pr, pj = ps, &

i =gy, el = &p), the system @ reduces to

J

_ _fH
pH - 7lcwH
o (13)
€
PF = gFF_lch



Elasticity coefficients appearing in are given by

o Ujm gu(on)opdoy + (1 _ Oz) 72 gr(or)ordor
" 1+N(p/m)7H ! " 1+N(rp)7F "
€H = 0'11112 ( ) OF;Q ( ) Y (14)
gH (og)do gr(op)do
o« | wiGmrn + (=) [ ERE
OH1 OF1

o o
(1 B a) fQ gF(o'F)o'FdO'F + o j:.l2 gH(o'H)O'HdO'H
TN~ () 7D TEN (/) D
gF _ OF1 OH1 (15>
o (o :
(1 N Oé) fF2 gr(op)dop + fH2 dO'H
1+N-1(rp)~ (ep—1) 1+N —(og—1)
OF1 OH1

where o = Yy /Y is the share of the total income of the home country in the total income of the
global economy, gy (-) and gr(-) stand for the distributions of the taste parameters in home and
foreign countries, og1, 0g2, 01, and opy are the lower and upper limits in the distributions of the
taste parameters, and p = py/pr, N = Np/Npy and @ = wy /wr denote price, mass of firm and
wage ratios, respectively.

Integrals in and can be evaluated explicitly by assuming homogeneous distribution of

the taste parameters in either of the two countries by letting

Zf Or1 < 0p < Op2

07 Zf Or S Or1 OT Oy Z 0r2
where r = H, F'. Inserting distribution in — yields

_ aygpon + (1 —a)yuror
H = : (17)
aBun + (1 —a)Bur

(1 — a)ypror + @YraOH
(1 —a)Brr + abBru

(18)

Erp =

OH2 OH2 OF2

— 1 dog — 1 dog — 1 dop
Where /BHH — Aoy Uf 1+N p/T)gH 176FH — Aoy Uf 1+N,1(ﬁ/T)7(oH71)7BFF — Aop Uf 1+N71(Tﬁ)7(o‘};‘71)7
H1 H1 F1

OF2 OH2 OH2
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1 OF2 d . o2 J
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YFF = Aopop f 1+]\7*1(7—;3)_(‘7F_1)’ YHF = Aopop f 1+N(Tﬁ)°F71
OF1 OF1

are integrals which can be expressed

through standard and special functions (see Appendix), 6y = (0g1 +0n2)/2, 6F = (0p1 + 0r2)/2.

By inspecting S-integrals one can derive the following identities (see Appendix):
Bum + Bru =1, (19)

Brr + Bur = 1. (20)



The latter relationships have clear economic meaning: both of them reflect the division of the
total spending of each country’s consumers on domestic and foreign goods (see Appendix for
details). Taking this into account, we may interpret Sy as the share of domestic spending on
domestic goods, Bry as the share of domestic spending on imported goods, Srr as the share
of foreign spending on goods, produced locally, and Sgyr as the share of foreign spending on
imports. The sum of shares in both cases is equal to unity, as the total income of domestic and
foreign consumers must be completely exhausted by purchasing domestic and foreign varieties. In
addition to identities -, B-integrals also satisfy the following equation (see Appendix):

(1 —«)Bur = afru, (21)

which reflects the balance of trade between home and foreign countries ﬂ The following relation-

ships, similar to those for S-integrals, can also be derived for y-integrals (see Appendix):
Yau +vra =1, (22)

YrF+YHF = 1. (23)

Taking into account above relationships connecting - and ~-integrals, we get the final expressions

for the price elasticity coefficients:

11—«

€y = YuHHOH + (1 —vpp)or, (24)

(8]
5F:7FF5F+E(1_7HH)6H' (25)

In accordance with these expressions, the price elasticity coefficient in a particular country is a
weighted sum of the average values of the taste parameters in either of the two trading countries
with weights being determined by the relative size of the countries’ economy in the global economy.
For example, when the relative size of the home country economy substantially exceeds the size
of the foreign one (o >> 1 — a), we have &g ~ Yypop, ér ~ 7°(1 — ygm)ony. This means
that in such a case the properties of an aggregate demand and trade pattern in both countries are
dominated by the contribution of the home country economy having a larger relative size. The
opposite is true for &« << 1 — «, when the home country contribution into the global economy is
substantially smaller compared to the foreign one.

Comparing — with —, we may conclude that by using relationships, connecting
B- and v-integrals, the original formulas for the price elasticity coefficients turned out to be sub-

stantially simplified. Actually, in contrast to and , only two integrals instead of eight

3 Strictly speaking, this relationship only holds in the long-run equilibrium of the model, which is considered in
the next section. Nevertheless, we decided to use it here in order to save space in getting the final expressions for
the price elasticity coefficients.

10



should now be calculated to get price elasticity coefficients — of the aggregate domestic and
foreign demand.

In order to obtain markups and relative wages which are of interest here, we need to close our
setup by deriving the system of equations for three unknown ratios (w, p, N ) appearing in the

price elasticity coefficients. This can be done by addressing the long-run equilibrium of the model.

2.2 Long-run equilibrium of the model

Assuming free entry and exit in each of the two countries, the long-run equilibrium of the model can
be defined as a state where prices satisfy profit maximization conditions, national factor markets
are clear, trade is balanced, and firms earn zero profits. By plugging the price p, = (£,/(¢,—1))cw,
of a particular variety in country r into the zero profit condition (p, — cw,)q, — fw, = 0, one can
get the equilibrium output of a firm (firm size) in country r:

(& —1)f

G =" (26)

Rewriting the zero profit condition as p.q, = (cq, + f)w, = l,w,, where [, is the employment of a
firm in country r, and multiplying both sides of this relation by mass of firms (taking into account
Nl = L,) yields

L,
Erf
Dividing the equilibrium price of a firm in country H by the equilibrium price of a firm in country
F', we have
. Epmep—1_
== ) 28
P=pan—1" (28)

Similarly, dividing an equilibrium mass of firms in country F' by an equilibrium mass of firms in
country H, we get
N=2"-"—" (29)

where (1 —0)/0 = Lr/Ly.
Combining and with the balance of payments condition (21]), we get the following

system of three equations, describing the general equilibrium of the model:
N:B(l—e)/ﬁ . (30)

(1 —)Bur = abru

Coefficients A and B appearing in (30)) are expressed trough ~-integrals and exogenously given

11



parameters of the model:

_ N 41
Emér—1 1= [yprop + 12 (1 — yun)ou]

A= — — 1 = ~ o -1 (31)
Ep g — 1— [’yHHO'H + T(l — VFF)UF}
_ - l-a(] _ 5
B = E_— = [PYHHETH i o ( PYFF)?F} . (32)
er  |yrror 4+ 2 (1 — Yun)oH)

The system of equations is highly non-linear and does not provide an explicit solution. Nev-
ertheless, it can be resolved numerically at a given set of exogenous parameters of the model.
Using the numerical solution of this system, one can get the specific values of the price elasticity
coefficients and obtain the general equilibrium outcome of the model. This makes it possible to
compare nominal wages, prices, markups, mass of firms and other key variables of the model in
each of the two countries at different values of transportation costs 7, population shares ¢, and
parameters oy, 0g2, 0F1, 0py of the homogeneous taste distributions. Our major interest here is
in the wage and markups behavior as functions of the exogenous parameters of the model listed
above.

In order to more clearly see the key difference between the canonical and present models of

trade, consider the limiting case of identical consumers by letting oy = oo = 0p1 = 0y = 0
in . In doing so, we get A = B = 1, Bup = Bur = [1%—](/'(7']3)071]

_ -1 _ _
[1 + Nﬁl(ﬁ/T)f(afl)] , where Sgpr and fpg are the reduced forms of the S-integrals appearing
in the balance of trade equation . As a result, the system boils down to

1 _
) 5FH = Bro =

N — 10 . (33)

This set of equations, representing the long-run equilibrium of the canonical model of trade, is much
simpler than , and can be reduced to just one equation (see below). It has been analyzed in
Krugman (1980), where it was concluded that, in contrast to the present model of trade, neither
the taste parameter, nor transportation costs affect the equilibrium mass of firms. Indeed, as
shows, the mass of firm ratio is determined from the second equation (independently of the first
and the third equations) and is equal to the exogenously given ratio of population shares of the
two countries.

The key parameter which depends upon transportation costs and asymmetry in country size
in both models of trade is the wage ratio @ = wpy/wr implying the wages may be different in
the two countries able to trade at a cost. To show how wages behave in the canonical model of

trade, let us take into account that the income share of the domestic country in the total income

12



of the world for the homogenous case is equal to a = (fw)/(1 + @(w — 1)) and insert p = w and
N = (1 —6)/6 into the third equation of the system (33). This provides the following balance of
trade condition: . ~
o1 - u_) ; (34)
0+ (1 — 6)ro—1(w) oro—1(w) "D 4+ (1 —6)

which displays the main result of the canonical model of trade - that the lager country, all other

things being equal, has the higher wage rate (Krugman, 1980). Most clearly this can be seen in the
limiting case of a very large transportation cost (7 >> 1), where converts to fw' =7 = (1—0)w°,

which, in turn, can be rewritten as

1
. w B LH 20—1

Since 1/(20 — 1) > 0, the relative wage in (35))is greater than one if Ly /Ly > 1 and less than one
if Ly/Lp < 1. This result, being the natural consequence of economies of scale and homogeneity
of preferences, may not hold in our model of trade. The reason for this is in the country specific
demand for varieties which is provided by the consumers’ taste heterogeneity across countries.

Comparing and , one can notice that unlike the traditional model of trade (Krugman,
1980), the equilibrium price ratio in the present setup shouldn’t necessarily coincide with the
corresponding wage ratio; similarly, the mass of firm ratio shouldn’t be equal to the ratio of
population shares of the destination countries. Indeed, in accordance with , the discrepancy
between price and wage ratios is provided by the magnitude of the coefficient A, while the difference
between the mass of firm and population ratios is provided by the magnitude of the coefficient B.
Either of these two coefficients may exceed or be less than unity, depending on the asymmetry
in country sizes, differences in taste distributions and transportation costs. This means that the
price ratio in our model, in contrast to the canonical one, may well exceed or may be less than
the corresponding wage ratio. Similarly, the mass of firm ratio may be greater or less than the
corresponding ratio of country sizes in population.

Besides the wage rates, our interest here is in the markups behavior in either of the two
countries. Using the Lerner index as the measure of firm-level markups in home and foreign

country yields:

myg = PH—CWH — ;

pPH €H (36)
merp = PE—CWE — ,L

PF EF

The latter shows that the markups are inversely related with the price elasticity coefficients of
the market demand (which is in line with what we know from industrial organization theory)
and depend on the same set of parameters as elasticity coefficients do. When consumers are less
sensitive to price considerations, firms are able to charge higher markups. Conversely, in the

limiting case of very high elasticities we come to the perfect competition case: an equilibrium price
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turns out to be equal the marginal cost.

The preliminary comparative analysis of the two models of trade we have just gone through
clearly shows that their predictions can be different. In such a case the key question is how large can
this difference be? To see this in more detail, we present some results of the numerical calculations
in the next section, starting with the simplest case of identical taste distributions across destination
countries. This option is the natural starting point at which to begin our numerical analysis, which
is chosen intentionally. First, it allows one to make close parallels between the present and the
more conventional models of trade. Second, it provides a rather intuitive but not evident result
which deserves further consideration.

Indeed, the next question which immediately arises when tastes are identically distributed is
whether the price elasticity coefficients £y and £, representing the "collective" preferences of the
domestic and foreign consumers, coincide (or not) with each other? While the answer to this
question is rather obvious when countries, equal in population size, are engaged in free trade, it
is less so when they are asymmetric and trade at nonzero transportation costs. In other words,
we are interested in whether consumers in different countries will demonstrate a similarity in
"collective" preferences if their individual tastes are identically distributed. If such a similarity
in preference structure takes place, then our model should generate a range of predictions very
close to those of the canonical model of trade. For example, as it stems from — the price
ratio in such a case will be equal to the wage ratio exactly as in Krugman’s model of trade.
Taking this into account, it would be quite natural to find out an approximation to the proposed
heterogeneous model, which would be simpler than the original one, but, nevertheless, would be
capable of representing the outcome of the original model with admissible precision. In doing so,
we demonstrate that the solution of , calculated at the average values of the taste parameters
(i.e. by substituting 0 = 6y = g in the balance of payments condition) is very close to that of
the present (heterogeneous) model of trade.

In view of this, in the next section we proceed as follows. First, we consider the situation
with equally distributed consumer tastes across countries in order to confirm or reject the hypoth-
esis concerning possible identity in their price elasticity coefficients and to verify the existence
of the approximation to the heterogeneous model of trade. Second, we investigate the case with
a mean preserving spread in taste distributions having unequal differences in sigma-parameters
(Aog # Aocp) and equal values of their averages (6p = 6y = ). Third, we analyze the case
where differences in the sigma-parameters are kept equal (Aoy = Aoy = Aco) but their aver-
ages may differ (6p # o). Notice that while the second case can be potentially imitated by
a "representative" model of trade similar to that of the conventional one as it implies identical
average values of sigmas in different countries, the third option cannot be treated as such due to

the difference in average values of the taste parameters.
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3 Results

3.1 Identical taste distributions in trading countries

We start our investigation with identical homogenous taste distributions in each of the two trading
countries by letting 6y = 6 = ¢ and Aop = Aoy = Ao in . Performing massive calculations
at different values of the population shares (#) and transportation costs (7), we didn’t reveal any
noticeable differences in the price elasticity coefficients, characterizing "collective" preferences in
these countries, which used to be the same within the accuracy of the numerical calculations.

Intuitively, it may seem rather obvious that consumers in different countries should exhibit
"collective" preferences, coinciding with each other, if their individual tastes are identically dis-
tributed, but, looking at the complicated structure of the elasticities —, it is not easy a
priory to expect such an outcome, except for two symmetric countries equal in size. Nevertheless,
as our calculations show, it is this option that is realized. It means that notwithstanding the
sophisticated structure of the elasticities £5 and £r, which depend upon the specific combinations
of firm, price and wage ratios, these ratios, due to the change in the exogenous parameters of the
model, acquire the magnitudes, making these elasticities equalized in both countries.

Equalization of the price elasticity coefficients drives A and B coefficients in to unity and
reduces the first and the second equations of the system to those of Krugman’s . As a
consequence, the price ratio in exactly coincides with the corresponding wage ratio, while the
mass of firm ratio coincides with the ratio of country sizes in population [1

Table 1 reports wage ratios w = wy/wr (equal to the corresponding price ratios p = py/pr)
calculated for the different values of the population share 6 and transportation costs 7 (g = op =
2; Aop = Aoy = 2).

It shows that each of the two ratios gradually converge to unity at zero transportation costs
(7 = 1), indicating wage and price equalization in destination countries. For all of the treated
values of the population shares 6 and transportation costs 7, except for under free trade conditions
(t = 1), the wage rate turns out to be higher in the larger country (and so does the price).
Symmetric countries equal in population size (§ = 0.5) demonstrate equal nominal wages and
prices at all the treated values of transportation costs. These findings are in full accordance with
Krugman’s model of trade, signifying that economies in scale make consumers/workers better off
in larger economies because of the larger size of the local market.

The difference in wage rates between the countries increases along with transportation costs
and asymmetry in country size. Fig.1 shows that an increase in the average values of the taste
parameters 6y = o = & (all other things being equal) provides non-monotonic behavior of the
wage ratio in destination countries.

This ratio initially increases along with increase in ¢ (curves 1 and 2 correspond to ¢ = 2

4The latter makes the home-market effect unrealizable within our setting with only one monopolistically com-
petitive sector in each of the two trading countries, exactly like in the canonical model of trade (Krugman, 1980).
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0 | 7=20|7=18|7=16|7=14|7=12|7=1.0
0.1 0.792 | 0.815 | 0.844 | 0.882 | 0.932 1.00
0.2 0.849 | 0.866 | 0.886 | 0.913 | 0.949 1.00
0.3 0.901 | 0.911 | 0.925 | 0.942 | 0.966 1.00
0.4 | 0.950 | 0.955 | 0.962 | 0.971 | 0.983 1.00
0.5 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 1.00
0.6 | 1.052 | 1.046 | 1.038 | 1.029 | 1.017 1.00
0.7 | 1.109 | 1.096 | 1.080 | 1.060 | 1.034 1.00
0.8 1] 1.176 | 1.154 | 1.127 | 1.094 | 1.053 1.00
091 1.262 | 1.226 | 1.183 | 1.133 | 1.072 1.00

Table 1: Wage ratios w = wy/wr (equal to the corresponding price ratios p = py/pr) calculated
for the different values of the population share # and transportation costs 7 (6y = o = 2;

AO’F:AO'HZZ).
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Figure 1: Wage ratios at different values of the average sigma (7 = 1.4)
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and ¢ = 4) and then decreases to unity at all values of the population share (curves 3, 4 and 5
correspond to 6 = 12, 6 = 18 and ¢ — 0).

Our calculations suggest that the trade pattern generated by the proposed setup with identi-
cal taste distributions across countries can be accurately imitated by the appropriately adjusted
canonical model of trade. This adjustment can be done by replacing the taste parameter o ap-
pearing in equation representing the trade balance condition of the traditional model, with
the common average value of the taste parameters in countries H and F: ¢ =+ 6 = oy = or. In
such a case the percentage difference in wage ratios, calculated on the basis of the present and
canonical model of trade, so adjusted, remains very small for all combinations of population share
and transportation cost.

The percentage difference in wage ratios increases along with the increase in transportation
costs and asymmetry in country size and achieves its maximum value at the maximum value of
the transportation costs (7 = 2), as in Table 1. The maximum percentage difference in wage rates
between the two models amounts to 2.17% for § = 0.1 and 2.22 % for § = 0.9. A similar conclusion
is valid for all other endogenous parameters of the model. For example, the corresponding difference
between mass of firm and country size ratios never exceeds 3.4% for the same values of exogenous
parameters as in Table 1. This finding shows that the heterogeneous model of trade can be
represented by the Krugman setup without any sufficient loss of accuracy when consumer tastes

in the two destination countries are identically distributed.

3.2 Mean preserving spread in taste distributions

Turning to the second step in our investigation of the impact of consumer heterogeneity upon the
pattern of trade, the average values of the sigma parameters in trading countries remain untouched,
but we assume unequal values for the intervals Aoy and Aog (Aop # Aoy) reflecting dispersions
in consumer tastes. This is the case of mean preserving spread in the distribution of consumer
taste parameters, where averages of the taste parameters are kept equal in both countries, but
their variances may differ. By assuming different spreads in taste distributions we introduce an

" "collective" preferences between domestic and foreign countries and make

asymmetry in consumers
firms face a country specific demand curve. In contrast to the previously investigated case, this
asymmetry provokes some differences in the elasticity coefficients €y, £p, and, as a consequence,
provides a significant discrepancy between the corresponding mass of firm, price and wage ratios
and markup values in different countries. It enables one to go beyond the Krugman model’s
predictions. Let us illustrate this through a numerical example.

Assume that the domestic country is larger than (or equal to) the foreign one (# > 0.5) and

has more dispersed consumer tastes (Aoyg > Aop) E] . Table 2 below presents the wage and

5For countries sharing a similar institutional structure, it is quite reasonable to expect more dispersed tastes
from consumers residing in a larger country because the larger the number of people, the more diversity of consumer
tastes there should be. This assumption may be incorrect when countries differ in their institutional characteristics.

17



0 | wu/wr | pa/pr | mu(%) | mp(%) | wa/pu | wr/pr
05| 0.877 | 0.854 | 18.93 | 21.03 | 0.810 | 0.789
0.6 | 0917 | 0.893 | 19.16 | 21.28 | 0.808 | 0.787
0.7 0.966 | 0.939 | 19.37 | 21.57 | 0.806 | 0.784
0.8 1.031 | 1.000 | 19.57 | 21.97 | 0.804 | 0.780
09| 1.139 | 1.098 | 19.77 | 22.65 | 0.802 | 0.773

Table 2: Wage and price ratios, mark-up and real wage values, calculated for different values of
the population share 6 of the domestic country (6 = dp = 5; Aoy =8, Aop =1, 7 =2).

price ratios, markups and real wage rates (wy/py,wr/pr), calculated for different values of the
population share 6 of the domestic country (65 = op = 5; Aoy =8, Aop =1, 7 = 2).

As can be seen, the asymmetry in consumer taste distributions leads to a violation of the
equality between price and wage ratios valid for the traditional model of trade. Besides, the
equalization of the wages and prices in the two symmetric countries now ceases to hold: the
first row of the table indicates that both of them turn out to be smaller in the country having
more dispersed consumer taste parameters. Also, as Table 2 demonstrates, the key prediction of
Krugman’s model of trade, which claims that the larger country should always have the higher
wage rate, is no longer valid in our framework (see calculations for = 0.5, § = 0.6 and 6§ = 0.7).

In addition, we have different markups for symmetric countries. This means that, despite
identity in country size, the asymmetry in taste distributions, by provoking discrepancy in demands
across countries, not only prevents wages and prices from equalization, but also provides different
levels of domestic competition (see the first row of the Table 2). A country having more dispersed
preferences demonstrates a higher degree of domestic competition as the greater taste dispersion
in consumer preferences prevents firms from executing their market power. On the contrary, the
narrower taste dispersion, by making tastes of the consumers to be alike, facilitates firms to exercise
their monopoly power through charging higher markups. When country sizes in population do not
coincide with each other, we also have higher markups in the country with less dispersed tastes.
As Table 2 shows, the smaller country’s markups increase when its size decreases; the reverse is
true for the larger country, where markup values increase along with country size.

Markups behavior in symmetric countries vs consumer taste dispersion in a foreign country is
illustrated in Fig.2 (g = or = 5; 7 = 2).

It shows that an increasing spread in the taste parameter, which changes from Aor =1 up to
Acp = 8 at fixed dispersion of the taste parameter in the home country equal to unity (Aoy = 1),
provides an increasing spread in markups, driving the markup value in the home country to go up
while the markup value in the foreign country goes down.

When comparing the real wages in two destination countries, one can verify that the purchasing
power of consumers in a larger economy slightly exceeds the purchasing power of consumers in a

smaller one, thus making consumers in the larger country better off. This finding also contrasts
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Figure 2: Markups in trading countries versus taste dispersion in foreign country

with the conventional model of trade where the purchasing power of consumers in both countries
turns out to be the same.

Results obtained in this section relate to those found in research on trade which has evidenced
that markups and prices are greater in the higher per-capita income countries (Hummels and
Lugovskyy, 2009; Simonovska, 2010). Simonovska offers strong empirical support for this relation-
ship, presenting data from a clothing manufacturer that sells identical goods online to twenty-eight
countries and charges higher prices in richer markets. The author argues that such price discrim-
ination on the basis of income suggests that firms exploit different price elasticities of demand
across countries that differ in income. As our calculations show (see Table 2), the present model
has mixed predictions on this point, showing that under different conditions higher wages may
correspond to both higher and lower markups.

Fig.3 demonstrates the influence of the openness to trade (measured by inverse of the trans-
portation cost index 1/7) upon the markups in countries having different relative size (the home
country is assumed to be larger than foreign one: 6 = 0.8; 6y = op = 2; Aoy =2, Aop =0.2). It
shows that trade liberalization intensifies competition and reduces firms’ market power in a smaller
country with less dispersed preferences of consumers (i.e. foreign country F'). This happens due
to sufficient enlargement of the smaller country’s market due to the impact of domestic demand.

In contrast to a smaller country, openness to trade reduces the level of competition in a larger
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Figure 3: Markups in big (H) and small (F') countries versus openness to trade 1/7

country and increases the market power of firms in this country. However, this effect is not as
pronounced as that of the smaller economy.

It should be noted that the negative relation between firm-level markups and openness to trade
corresponds with most of empirical research (Feenstra and Weinstein, 2010; Chen et al., 2009;
Behrens et al., 2014; Edmond et al., 2015). Nevertheless, at least one example exists (see Fan et
al., 2015), which contradicts these findings by demonstrating the reverse dependence of markups
vs trade liberalization. Interestingly, this evidence is observed for China, which has the biggest
population in the world, and, hence, may provide a larger dispersion of consumer preferences,
compared to other countries. Results obtained by Fan et al. (2015) are also in contrast with
the imports-as-market-discipline point of view, which claims that an increased openness to trade
should intensify competition and decrease the market power of a firm in either of the destination

countries.

3.3 Different average values of the tastes parameters in trading coun-

tries

Finally, assume different average values of the taste parameters in trading countries (6 = 2;0p =
3), while keeping the differences Aoy and Aor equal to each other (Acy = Aop = 2). Tables 3

and 4 contain wage and price ratios, markups and real wages, calculated for different values of the
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0 | wu/wr | pa/pr | mu(%) | mp(%) | wa/pu | wr/pr
0.5 0.962 | 0.997 | 40.97 | 38.81 | 0.590 | 0.611
0.6 | 0.980 | 1.020 | 42.55 | 40.23 | 0.574 | 0.597
0.7 | 1.001 | 1.042 | 44.19 | 41.90 | 0.558 | 0.580
0.8 1.026 | 1.063 | 45.93 | 43.97 | 0.540 | 0.560
09| 1.055 | 1.077 | 47.83 | 46.76 | 0.521 | 0.532

Table 3: Wage and price ratios, mark-up and real wage values, calculated for different values
of the population share 6 of the domestic country (6 = 2;0p = 3; Aoy = 2, Aop = 2), for
transportation costs 7 = 1.2.

0 | wu/wr | pa/pr | mu(%) | mp(%) | wa/pa | wr/pr
0.5 0.853 | 0.961 | 43.54 | 36.40 | 0.564 | 0.636
0.6 | 0.900 | 1.026 | 44.86 | 37.16 | 0.551 | 0.628
0.7 1 0955 | 1.097 | 46.10 | 38.12 | 0.538 | 0.618
0.8 1.027 | 1.179 | 47.31 39.48 | 0.526 | 0.605
0.9 1.133 | 1.277 | 48.52 | 42.01 0.514 | 0.579

Table 4: Wage and price ratios, mark-up and real wage values, calculated for different values
of the population share 6 of the domestic country (o = 2;0p = 3; Aoy = 2, Aop = 2), for
transportation costs 7 = 2.

population share 6 of the domestic country at low (7 = 1.2) and very high (7 = 2) transportation
costs.

As our results show, the wage rate in a larger country having a smaller average value of
taste parameter (i.e. country H) may be either less or greater than the wage rate in a smaller
country with a greater average value of sigma (country F'). The reason for this is straightforward
and easily understood. The key relation in determining wages in different countries is the trade
balance condition. In accordance with this relation, the wage rate in the home country turns
out to be directly proportionate to the total expenditure of foreign consumers purchasing home
country goods and vice versa (see Appendix). This means that the wage rate within a particular
country depends not only on the demand structure, provided by domestic consumers, but also on
the perception of these goods by consumers living abroad. The higher the demand of consumers
in country F for varieties produced in country H, the higher the wage rate of workers in the latter
is. Speaking from the demand-side point of view, the wage rate in a particular country cannot be
solely determined by the preferences of consumers/workers living in this country; it also depends
on the way foreign consumers perceive and value varieties produced within this country. As a
consequence, the wage rate in a particular country can be viewed as a resultant force of consumer
demands in both the domestic and foreign countries.

Contrary to the wage and price ratios, we have an unambiguous prediction on the behavior of
the markups in destination countries: a country with a smaller average value of the taste parameter

has greater markups compared to a country with a larger average value of sigma. This means that
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Figure 4: Markups vs trade liberalization, for 6y < op(6y = 2,0r = 3; Aoy = Aop = 2)

in this case the dominant role is played by the price elasticity coefficient of the domestic demand.

Fig.4 and Fig.5 show how markups in domestic (H) and foreign (F') countries respond to the
openness to trade when the relative size of the home country is greater than the relative size of
the foreign one (6 = 0.8). Fig.4 corresponds to oy < or (6 =2,0r = 3; Aoy = Aop = 2), Fig.5
corresponds to oy > o (0 = 3,0r = 2; Aoy = Aop = 2).

As can be seen from the plots, in both cases the markup value turns out to be larger in the
country having a smaller average value of the taste parameter. The openness to trade provides
a reduction in markup values in the country having smaller average sigma and an increase in
markups in the country having a higher average sigma. The effect of markup deviation turns out
to be more pronounced for a country having a smaller relative size.

The intuition underlying such markup behavior is quite easy to grasp by taking into account
that the elasticity coefficient in any particular country depends on the consumer taste distribution
in both of these countries. Indeed, trade liberalization implies that the foreign consumers intensify
their impact on home country demand (the lower the transportation costs the greater the foreign
consumers’ contribution to the home country demand is). When consumer tastes in the home
country are characterized by the lower value of the average sigma (G < ), then an increase
in the foreign component of the home market demand will be accompanied by an increase in

the elasticity £ and will lead to a decrease in markups within the domestic country. Since the
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Figure 5: Markups vs trade liberalization, for 6y > 6p(6y = 3,6 =2 : Aoy = Aop = 2).

home country is assumed to be larger than the foreign one, the influence of the foreigners on
domestic markups is supposed to be modest, while the impact of home country consumers on
foreign markups will be more pronounced. This is exactly what we see in Fig.4. The opposite
effect is observed when home country consumers’ tastes are characterized by the higher value of
the average sigma (6 > o). In such a case an increase in the foreign share of domestic demand
is accompanied by a decrease in the elasticity coefficient £y, which leads to an increase in home
country markups, resulting in softer competition among domestic firms and tougher competition
among foreign firms (see Fig.5).

As has already been mentioned above, although the pro-competitive behavior of markups has
been reported in numerous publications, it should be noted that currently there is no consensus
on this point, since some evidence of the reverse behavior of markups also exists. Two examples of
this are (Fan et al., 2015) for China, where trade liberalization via input tariff reductions induced
an incumbent importer /exporter to increase product markups, and (Thompson, 2002) for Canada,
who found no consistent evidence that imports reduced the markups of Canadian firms during the
1970s period of trade liberalization.

Comparative static analysis fulfilled in the previous and present sections clearly demonstrates
the capabilities of the present heterogeneous model of trade which turns out to be rather versatile

in revealing both types of markup behavior.
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4 Conclusions

In this paper the general equilibrium model of trade featuring heterogeneity in consumer prefer-
ences, both within and between countries, has been developed. The incorporation of heterogeneity
into the traditional monopolistic competition setting is achieved by assuming different elasticities
of substitution in the CES utility function for different consumers and different countries. This
makes it possible to generate different demand functions for the same variety across destination
countries when consumers in these countries have nonidentical distributions of taste. The proposed
setup expands on the traditional CES-model of trade by demonstrating a richer set of the country
specific effects.

Nevertheless, when the tastes of consumers in different countries are identically distributed,
the present model of trade can be reduced to the canonical one by replacing the taste parameter
appearing in the CES utility function of the traditional model of trade by the common average
value of the taste parameter, characterizing equivalent preferences of the consumers in different
countries.

Our main motivation in developing an extended model of trade is in accounting for the differ-
ences in markups across destination countries, reflecting the differences between levels of compe-
tition within the country. Unlike the canonical CES-models of trade, where markups in different
countries are constant and identical to each other, the present model, by taking consumer hetero-
geneity into account, provides potentially different aggregate demands across destination countries,
characterized by different price elasticity coefficients. This leads to the different markups across
countries, incorporating both heterogeneity and trade specifics. The variability of markups is one
of the key novelties which the heterogeneity assumption brings into the traditional model of trade.

Another finding which we revealed and which has to be highlighted is the violation of the
standard CES trade model prediction regarding the relationship between wage rates in countries
having a different population size. In contrast to the commonly accepted setting, our model
suggests that the larger country can have a higher, lower, or the same wage rate, depending on

the preference specifics and transportation costs.

5 Appendix

A1) Price elasticity of an individual demand curve of a consumer in country r
Letting the price elasticity of an individual demand for variety ¢, produced in country r, be

: T - p;  Oxf"(wr)
given by €"(w,) = P PR s
p; 0z (wr)

— (o opr > Where 27" (W), 25" (w,) are taken from —, and taking into account that a firm’s
T J
(.

price choice has no impact on the price aggregate P,

, and for variety j, produced in country s, be given by 5" (w,) =
, we get
& (wr) = &' (wr) = 0y (wy)
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and

5§T(wr) =" (w;) = o (wr)

. In view of these expressions, we may alternatively associate the taste parameter of a consumer in
country 7 with the parameter driving price elasticity coefficients of an individual demand for the
particular varieties, produced in countries r and s respectively. As can be seen, these coefficients
do not depend upon indexes i, 7 and coincide with each other, which means that consumer w, in
country r generates the same demand for varieties irrespective of the country, where these varieties
were produced.

A2) Relationships connecting 5 - and 7-integrals

Some of the integrals appearing in the formulas —for the price elasticity coefficients are

connected with each other. This can be shown by rearranging integrands in the integrals Srg,

Brr, Yra and Ypp:

oH2 o2~ Nop—1
Bppr = 1 / doyg 1 N(p/T)"" “doyg
YT Bou J 1w Ny D Bow ) 1 R/
OH1 OH1
. “/H (1 + N (B - 1) doy
Aoy 1+ N(@p/r) B
OH1
B 1 72 (1 -+ N(ﬁ/T)UH_1> dO'H 1 72 dO'H B
= Aon 1+ N(p/r)7n ! Aoy | 1+ N(p/r)'
OH1 OH1
OH2
1
—H/dO'H_ﬂHH—l_BHH-
H
OH1
This provides the first relationship between fyy and frpy integrals:
Bun + Bra = 1.
Applying similar algebra to Spp yields
OF2 oF2 ~ o4
Bpp = 1 / dop 1 N(mp)’* “dop
YT Rop ) 14 N (rp) Y Do ) 14 N(rp)!
OF1 OF1
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Thus provides the second relationship, connecting S-integrals:

Brr + Bur = 1.

Similarly, one can obtain two additional relationships for ~-integrals:
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Yrr +yur = L.

Accounting for above relationships, connecting (- and v-integrals, only four (instead of eight)
integrals are needed to represent the elasticity coefficients and to describe the general equilibrium

of the model. They are

OH2

1 doy 1 1+ N(p/r)7!
5HH = = -1 = 1-— — In = ] R
Aoy 1+ N(p/T)7" Aoy ln(p/T) 1+ N(p/7)7™
OH1
OF9 ¥ ~\Opa—1
1 dop 1 1+ N(7p)°*?
6FF = = ~—(op—1) = — In = —omi—1 |
Aop | 14 N-Y(rp)~tor Aopln(rp)  \ 1+ N(rp)"™"
OF1
_ 1 72 O'HdO'H .
IVHH — AO'H&H 1 + N(ﬁ/T)a’Hil
o1
' (1+ M@/ Lo (<@ ™) - L (-N (/) )
=1 — — In CHI ~ D) )
AO’HO'H In (p/T) <1+N(ﬁ/7_)0f11—1) AaHﬁH(ln (p/T))
_ 1 72 O'FdO'F .
’YFF — AO_Fa_F 1+N71(Tﬁ)_(0F_1) frng
OF1
N R e e
- — = ln — o1 - _ ~\\ 2 9
AO'FO'F In (Tp) <1 + N(Tﬁ)oFl_1> AO’FO'F<111 (Tp))
where oy = (0o + oy1)/2 and G = (0p2 + 0p1)/2 denote the average values of the tastes

parameters in countries H and F', correspondingly, Liy(-) is the dilogarithm (or Spence’s) function
(Lewin, 1958), which can be calculated by using functional relationships, presented in (Morris,
1979).

A3) Alternative derivation of the identities connecting (S-integrals

To derive and alternatively, we use budget constraints . Assuming identical firms,
dropping indexes i and j, and renaming prices (p = py, pf = pr), the home and foreign budget
constraints read as follows:

Nupuae™ + Nprppa™ = yy,

NFprFF + NHTPHZ'HF =Yr,
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where

1 = o),
= ?D—Z(TPF)UH,
2= %(pF)_JF,
HF _ %};(TpH)UF,

Py = Nyppy " + Np(mpr)' ",
Pp = Nepy 7" + Ny(mpu)' 7"

Integrating these over all consumers in home and foreign countries using homogeneous distribution

for sigmas, yields

1 TH2 dO’H 1 TH2 dO'H
7/~ \oH—1 + = (on—1) 1,
Aoy Jop, 1+ N(p/T) Aoy Jo, 1+ N- Yp/T) "~

=1.

1 or2 do F 1 / Ir2 do F
A0r Jop 14 N~ ( 5 e " Bop Jop 14 Nrp)y"
This is exactly what we have in and :
A4) Derivation of the trade balance condition
To derive the trade balance condition , notice that the value of foreign country imports in

equilibrium should be equal to the imports of home country, i.e.
Ny7puq™ = Nprprg™
Plugging

/ TpH)iaFdO'F
Aop Nppp 7" + Npu(tpu)' ™"

qHF E/ [L'HF(CUF d,uF —
Qp

and

FH _ FH 7'pF)_UHdUH
g = o N wy)dpg = / 5 —
/QH ( AUH N p 74 ]\G:(Tpp)1 H

into above expressions yields

YF 1 or2 dO’F YH 1 oH2 dO‘H

Y Acp Jop 1+ NEp)F " Y Do Joy 14 N-1(p/r) 0D

This is equivalent to (1 — a)Byr = afry, which is what we have in (21)).
A5) Wage rates in trading countries and trade balance condition
By taking into account a = (fw)/(1 +60(w — 1)) and 1 —a = (1 —60)/(1 + 6(w — 1)), where
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W = wy /wr, the trade balance condition derived previously can be rewritten as

(1 — Q) wpfur = OwuPBru.

By juxtaposing this with its equivalent Ngmprq¢’t = Nprppq™™, one can see that the wage
rate abroad is proportional to the total demand of home country consumers (Ngq"), purchasing
foreign varieties, while the wage rate in home country is proportional to the total demand of

foreigners (Npq™t), purchasing varieties, produced at home.

References

[1] Behrens, K., Mion, G., Murata, Y. and J. Sudekum (2014): Trade, wages, and productivity
// International Economic Review, Vol. 55, No. 4, pp. 1305-1348.

[2] Bellone F., Musso P., Nesta L., and Warzynski F. (2014): International trade and firm-
level markups when location and quality matter // CEPII Working paper No.2014-2015-
September.

[3] Chen N., Imbs, J. and A. Scott (2009): The Dynamics of Trade and Competition // Journal
of International Economics, Vol.77, pp. 50-62.

[4] Choi, YC, D. Hummels and C. Xiang (2009), Explaining Import Quality: The Role of Income
Distribution, Journal of International Economics, 77, pp. 265-275.

[5] Combes P.P., Mayer T., and J.-F. Thisse (2008): Economic Geography. The Integration of

Regions and Nations. Princeton University Press.

[6] De Loecker J. and F. Warzynski (2012): Markups and Firm-Level Export Status // American
Economic Review, 102(6), pp. 2437-2471 (http : //dz.doi.org/10.1257 /aer.102.6.2437).

[7] Di Comite, F., Thisse, J.-F., Vandenbussche, H., 2013. Verti-zontal differentiation in export
markets // CORE Discussion Paper No. S 2013/65.

[8] Eaton J. and S. Kortum (2002): Technology, Geography, and Trade // Econometrica, Vol.70,
No.5, pp.1741-1779.

[9] Eaton J., S. Kortum and F. Kramarz (2011): An Anatomy of International Trade: Evidence
from French Firms // Econometrica, Vol.79, No.5, pp.1453-1498.

[10] Edmond C., Midrigan V. and Yi Xu D. (2012): Competition, Markups, and the Gains from
International Trade // NBER working paper, No. 18041.

29



[11] Fan H., Li Y.A., Luong T.A. (2015): Input-Trade Liberalization and Markups // HKUST
Working paper No.2015-26.

[12] Feenstra R.C. and D.E. Weinstein (2010): Globalization, markups and US welfare // NBER
Working Paper 15749 (http://www.nber.org/papers/w15749).

[13] Fieler, A.C. (2011): Non-homotheticity and bilateral trade: evidence and a quantitative ex-
planation // Econometrica, Vol. 79, No. 4, pp. 1069-1101.

[14] Helpman, E. and P. Krugman (1985): Market Structure and International Trade // MIT

Press.

[15] Hepenstrick C., and A. Tarasov (2013): Trade Openness and Crosscountry Income Differences
// University of Munich, Discussion paper No.402.

[16] Hummels D. and V. Lugovskyy (2009): International Pricing in a Generalized Model of Ideal
Variety // Journal of Money, Credit and Banking, Vol. 41, pp. 3-33.

[17] Kichko S., Kokovin S., Zhelobodko E., 2014. Trade patterns and export pricing under non-CES
preferences // Journal of International Economics, 94 (1), pp. 129-142.

[18] Krishna P. and Mitra D. (1998): Trade liberalization, market discipline and productivity
growth: new evidence from India // Journal of Development Economics, Vol.56, pp.447-462.

[19] Krugman P. R. (1979): Increasing returns, monopolistic competition, and international trade

// Journal of International Economics, Vol.9, pp. 469-479.

[20] Krugman P. 1980. Scale economies, product differentiation, and pattern of trade. // The
American Economic Review 70(5): 950-959.

[21] Levinsohn, J. (1993): Testing the imports-as-market-discipline hypothesis // Journal of In-
ternational Economics, Vol.35, No.1-2, pp. 1-22.

[22] Lewin L. (1958): Dilogarithms and associated functions // London: Macdonald.

[23] Lundin N. (2004): Import Competition, Product Differentiation and Mark-Ups - Microeco-
nomic evidence from Swedish manufacturing in the 1990s // FIEF Working Paper Series 2004,
No.195.

[24] Markusen, J.R. (2013): Putting per-capita income back into trade theory // NBER Working
paper 15903.

[25] Melitz M.J. (2003): The impact of trade on intraindustry reallocations and aggregate industry
productivity // Econometrica, vol. 71, pp.1695-1725.

30



[26] Melitz M.J. and G.I.P. Ottaviano (2008): Market Size, Trade, and Productivity // The Review
of Economic Studies, Vol. 75, No. 1, pp. 295-316.

[27] Morris R. (1979): The Dilogarithm Function of a Real Argument // Mathematics of compu-
tation, Vol.33, No.146, pp.778-787.

[28] Movshuk O. (2005): International Differences in Consumer Preferences and Trade: Evidence
from Multicountry, Multiproduct Data // Unpublished working paper of Toyama University,
Japan (http : //www.jsie.jp/Kansai/KansaiaM /05060 kinawa/english/movshuk.gs.pdf ).

[29] Noria G.L. (2013): The Effect of Trade Liberalization on Manufacturing Price Cost Margins:
The Case of Mexico, 1994-2003 // Banco de Mexico working paper No.2013-10.

[30] Osharin A.M., Thisse J.-F., Ushchev P.A., Verbus V.A. (2014): Monopolistic competition and
income dispersion. // Economics Letters, Vol.122, pp.348-352.

[31] Ottaviano G.I.P., Tabuchi, T. and J.-F. Thisse (2002): Agglomeration and trade revisited //
International Economic Review, Vol. 43, pp. 409-436.

[32] Syverson C. (2007): Prices, spatial competition and heterogeneous producers: An empirical
test // Journal of Industrial Economics, 55(2), pp.197-222.

[33] Simonovska, I. (2010): Income Differences and Prices of Tradables // NBER Working paper
No.16233.

[34] Thompson A.J. (2002): Import competition and market power: Canadian evidence // North

American Journal of Economics and Finance, Vol.13, pp. 40-55.

[35] Wang X., Gibson M.J. (2015): Trade, non-homothetic preferences, and impact of country size
on wages // Economics Letters, Vol.132, pp. 121-124.

Contact details:

Alexander M. Osharin, Associate professor, National Research University Higher School of Eco-
nomics - Nizhny Novgorod, Department of Economic Theory and Econometrics;

e-mail: aosharin@hse.ru , alex1486@Qyandex.ru
Valeryj A. Verbus, Associate professor, National Research University Higher School of Economics

- Nizhny Novgorod, Department of Economic Theory and Econometrics;

e-mail: vverbus@hse.ru, verbus2008@Qmail.ru

31



	Introduction
	Model 
	Short-run equilibrium and price elasticity coefficients of the market demand
	Long-run equilibrium of the model

	Results 
	Identical taste distributions in trading countries
	Mean preserving spread in taste distributions
	Different average values of the tastes parameters in trading countries

	Conclusions
	Appendix

