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Abstract

The aim of this thesis is to develop a model of international trade in which
an importer’s distribution of income determines the extensive margin of interna-
tional trade. Indivisibilities in consumption allow for a role of per capita income,
and distribution effects play a role on firms’ incentives to introduce new products.

Distribution of income has affects the prices that a monopolist can charge
and therefore the product diversity available in the economy. This thesis investi-
gates whether and how international trade patterns change when countries with
different income distributions engage in trade, and whether the level of inequal-
ity helps in explaining which patterns of trade materialize, and which do not. I
also observe how gains from trade of different consumers respond when countries

allow parallel trade.
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1 Introduction

In this thesis I develop a model of international trade to investigate how a country’s
income distribution impacts consumption on the extensive margin. Standard interna-
tional trade theory assumes homothetic preferences across individuals!, which imply
that the proportion in which consumers buy goods only depends on relative prices and
not on income. This specification has allowed theorists to concentrate on the supply-
side explanations of international patterns of trade. Although homothetic preferences
are a convenient modeling technique because of their nice aggregation properties, they
do not allow to investigate demand factors. The latter are however always comple-
mentary to supply-side considerations. Linder (1961) was the first one to hypothesize
that demand conditions could be a major determinant of patterns of trade. In the
well known Linder Hypothesis, he asserts that countries trade more intensively with
one another, the more similar their demand structure is. Mitra & Trindade (2005)
show that income distribution and income per capita are important determinants of
international trade flows. They classify goods as either luxuries or necessities and use
a gravity model to illustrate how higher inequality increases imports of the former and
decreases imports of the latter. Their result stems from the fact that in reality tastes
cannot be considered strictly homothetic. Hunter & Markusen (1988) and Hunter
(1991) estimate that the intercept of the linear income expansion path is significantly
different from zero, which implies that income elasticities are not constant across goods
and that income is a determinant of aggregate demand. Following these key results, a
new strand of literature has emerged investigating the relationship between per-capita
income, inequality and patterns of trade?. This thesis belongs to this strand of lit-
erature insofar as it aims at disentangling the impact of income inequality on trade
flows.

More recent research has focused instead on the importance of zeroes in trade

3. Also in this case, supply-side considerations have been preponderant. Have-

flows
man & Hummels (2001) link zero bilateral trade values to incomplete specialization
specifications in a gravity model. Melitz (2003) concentrates on the role of productivity
on heterogeneous firms’ incentives to trade. Other standard explanations for export
zeroes involve either too high cost in the exporting country or too small market size
in the importing one. The bulk of research in this field completely overlooks possi-

ble demand-side effects since it assumes that individuals have constant elasticity of

'Krugman (1980), Melitz (2003), Chaney (2008)
2Recent papers on the topic include Bekkers et al. (2012), Dalgin et al. (2008), Foellmi et al. (2010),

Bernasconi (2013)
3Evenett & Venables (2002), Haveman & Hummels (2004), Anderson & van Wincoop (2004),

Helpman et al. (2008)



substitution among goods. A clear exception is made by Foellmi et al. (2013), who in-
vestigate how differences in per capita income across countries help in explaining which
patterns of trade materialize and which do not. In their model, price discrimination
arises due to demand-side effects: differences in per capita incomes across countries
allow firms to charge different prices in different markets. The authors recognize that
with large price differences across countries, threats of international arbitrage might
influence firms’ trade decisions. Consider a German firm willing to export its products
to Romania. Suppose the firm decides to charge a price equal to the marginal willing-
ness to pay of consumers in both countries, so that it sells the good at a higher price in
Germany than in Romania.* If price differences are sufficiently large w.r.t. transporta-
tion cost, international arbitrage opportunities can arise: arbitrageurs can purchase
the good in Romania, ship it and sell it on the German market at a slightly lower price
than the one charged by the producer. The latter foresees the threat of parallel trade
and has two available strategies: i) Export the product to Romania but sell at a lower
(arbitrage-preventing) price in Germany, in order to avoid the emergence of interna-
tional arbitrage opportunities; i) Abstain from exporting, thus exploiting the higher
marginal willingness to pay of German consumers but serving only the home market.
The above discussion indicates that producers ultimately face a tradeoff between prices
and market size: those that are active on the global market must charge lower prices
in rich countries, whereas those that are only active in rich countries can charge higher
price but serve a smaller market. This thesis extends the simple trade model developed
by Foellmi et al. (2013) by introducing income inequality in one country. Firms are
homogeneous and market entry cost are fixed, which restricts the scope of the model
to demand-side considerations. Instead of investigating trade-flows between a rich and
a poor country, I concentrate on the patterns of trade between an unequal and an egal-
itarian country having equal aggregate endowments. I assume goods are indivisible
and consumed in unit quantities only. This allows me to concentrate on the extensive
margin of consumption only, in a setting that is both specular and complementary to
the one of standard CES assumption. I introduce inequality in a very stylized way: a
fraction of individuals in the population is poor, the remaining being rich. This setting
might seem overly simplistic, but it provides a tractable framework to disentangle the
effects of inequality on both trade flows and parallel trade incentives. Indeed, even
these small deviations from the standard model bring about quite some unexpected
dynamics.

First, I show that when an egalitarian and an unequal country engage in trade,

4As a result of the utility maximization problem, the higher the income of consumers is, the higher
is the willingness to pay for goods. This means that consumers in a rich country are willing to pay

higher prices for a good than consumers in a poorer country.



all firms decide to export their product but they do not exploit all strategies available
to them. Different equilibria arise depending on the level of income inequality in the
unequal country.

Second, I solve the general equilibrium allowing for parallel trade. In this setting,
firms no longer all decide to export: different partial equilibria arise, which still depend
on the level of inequality in the unequal country. I show that considerations on welfare
effects of trade change when I allow for the presence of parallel trade threats. When
countries allow parallel trade, the distribution of gains from trade across types of

consumers changes.

2 Autarky

I first investigate the autarky equilibrium in countries with an equal distribution of
income. I then allow for differences in income distribution and investigate the autarky
equilibrium in this case. This first step allows to disentangle the effect of distribution
on product variety and mark-ups. The economy setting is the same in both kind
of countries. Consumers either purchase one unit of a particular product or do not
purchase it at all. This specification implies that any good j can only be consumed in
discrete amounts so that ¢(7) € {0,1}. Every firm produces one good only, all goods are
symmetric s.t. p(j) = p and all firms are identical and use an homogeneous technology
for every good. Labor is the only production factor, its market is competitive and the
wage is W. Production requires fixed cost F' and variables cost 1/a per unit of labor.
The total cost of producing good j is F' 4+ ¢q(j)/a. A consumer with marginal utility of
income equal to A will purchase a good if and only if the utility derived from purchasing

it, u(1) — u(0), exceeds the utility-adjusted price Ap.

2.1 Equal income distribution

All individuals are identical and supply | = I units of labor. The aggregate labor
supply is equal to the population size L. The marginal utility of income is A s.t. people
only buy a unit of the good if 7> Ap. Since all firms and households are identical, the

equilibrium is symmetric and characterized by the following conditions:

Zero Profit Condition FW = (p— %)L which implies that the wage is going to

be equal to: I
a
W =
PaF+1
If, without loss of generality, I set price as the numéraire s.t. p = 1, the wage is:
L
[ —
aF + L



Resource Constraint L = N(F + L), which ensures that there is full employment
and implies that the number of active firms (and hence the number of available varieties

in the market) is given by:
alL

aF + L

N =

Budget Constraint W = Np, which is trivially satisfied V W, p s.t. the other two

constraints above hold.

The ratio of price over marginal cost is called mark up. Given marginal costs of W/a,

the mark up in this economy is:
_aF+ L
=7

2.2 Unequal income distribution

I introduce inequality as arising from different labor endowments. As before, aggregate
labor supply is equal to the population size L. This time though, a fraction g of the
population is poor and each poor individual is endowed with [p = 6 < 1 units of labor.
The remaining 1 —  individuals are rich and endowed with I = % > 1 units of
labor each. We can verify that the aggregate supply of labor is: 5L + (1 —60FL) = L.
I plot the Lorenz curve for a country with § = 0.5 and 6§ = 0.6 in figure 1. The lower
dotted line shows what happens when beta increases to 0.7, the upper one shows the
result of an increase in € to 0.8. The higher the 5 and/or the lower the 6, the higher
the level of income inequality in the country.

I define mass consumption goods the ones that both rich and poor individuals con-
sume. In contrast, exclusive (or élite) goods are those that only the rich individuals can
afford. The size of the mass consumption sector and the structure of prices characterize
the asymmetry in the economy. Given lower labor endowments, poor individuals have
a higher marginal utility of income, and hence a lower willingness to pay, than rich
individuals. This result implies that every firm can chose among two courses of action:
1. Serve the entire population at the (lower) price pp = 1/Ap and make profits equal
tom=L(x; — %)

2. Serve the rich only at the (higher) price prg = 1/Ag and make profits equal to

m= (1= ALk~ ).

Firms face a tradeoff between a high price and a greater market size. In equilibrium
however, both types of goods must be produced. If this was not the case and all firms
charged the lower price pp and sold their goods to the whole population, all goods
would be priced below rich individuals’ willingness to pay. In such a case, the rich
would not spend their whole income and they would have an infinitely large willing-

ness to pay for additional products. An incentive would arise for firms to enter the



market for exclusive goods and charge very high prices. As a result, in equilibrium,

the following conditions must be satisfied:

Zero Profit Condition together with the assumption of free entry, this condition

implies that the profit from the two above-specified strategies coincide:

(1—6)L<)\L—K> :L(i—K)ZWF (1)

R a )\p a

a

hence pr = ﬁ = apr T W

Budget Constraint must hold for both poor and rich individuals and it is respec-

tively:
Npi =Wa (2)
and
Np—t 4 (N — Np)i _yd=r)

AR (1-5)
Where Np is the number of mass consumption goods and Np is the total number of

goods the rich purchase.

Resource Constraint ensures full employment and is trivially satisfied when the

two conditions above are met:

L2 el s

Without loss of generality, I choose the price of mass consumption goods pp = 1/Ap as

alL
L+aF

and Np = W#. Putting the two together I obtain the number of firms active in the

L:(NR—NP)(F+

numéraire. From equation 1 and 2 I get respectively L(l — %) =WF =W =

production of mass consumption goods:

B ald
 L+aF

P

The r.c. can be rearranged in the following way:

al0
L+ aF

al = Np(aF + (1 - B)L) + BL

L+aF —6BL
aL( +L“+GF5 )zNR(aFJr(l—B)L)
~aL aF+(1-0B)L
aF+LaF+(1-0)L

The last equation shows the equilibrium product diversity, i.e. the number of goods

Ng

purchased by rich people in equilibrium. The number of firms engaged in the production

of exclusive goods is Ngp — Np.



The mark ups for mass-consumption and exclusive goods are calculated in the same

way as above and they are respectively:
1 aF+L aF + L

He=w =91 L
_ bR _ £+K]i_a”<1—ﬁ>ﬂ
A A 7y T CU}) 7

pup only depends on market size and technology. Since both elements are the same as
for the equal income distribution case of the previous paragraph, the up is equal to
the mark up calculated in that case. Instead, ug also depends on the share of rich
individuals in the economy. In all cases, the bigger the market in which a good is sold,

the lower the mark-up for the firm.

The analysis above shows that the structure of prices is affected by the presence of
inequality (pr > p > pp) and the same holds true for equilibrium product diversity
(NR >N > Np)

3 'Trade between a country with equal and one with

unequal income distribution

I can now proceed to analyze the equilibrium in a world economy in which two countries
with equal population size L and aggregate income Y but different income distribu-
tions trade with each other. On the wake of the previous discussion, I consider that
country U has an unequal income distribution deriving from differing labor endow-
ments, whereas country £ does not display any income inequality. Superscript letters
are used to denote country-specific variables. Since at equilibrium prices are equal to
the willingness to pay of individuals, in each of the two countries the price of imported
goods must equal the one of home-produced goods. When the two countries open up
to trade, firms in U can decide to serve either the rich or the poor at home and export
to all individuals in F. Firms in £ instead serve all individuals at home and can decide
to export either to the rich or to everybody in U. Shipping the goods from the country
of origin to the country of destination costs 7 > 1 per unit of consumption goods,
hence marginal costs are higher for goods sold abroad.’ In order for full-trade to be

an equilibrium, the following conditions must be satisfied:

Resource Constraint must be satisfied in both countries in order ensure full em-
ployment and balance of trade equilibrium. For country U:

aF +(1 —GB)L—l—TL) +ng<aF—i-TL—i- L)

BOL+ (1= BO)L = (Nf — NE)( -

5From now on I refer to 7 as either iceberg cost or transportation cost.
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al = NJ[aF + (1 — B)L +7L] + N5BL
for country F:

aF+ L+ (1—-pB)Lt
a

F+L+rL
L= (NE - NE)( )+ NE ()

a
al = Ng[aF + (1 — B)L + 7L + N5 BL

Where NY is the number of firms that serve everybody in U, NY — N§ (NE — NE)
is the number of firms that serve the rich only in U. The same specification holds for
variables referring to country E. The number of goods available to poor individuals in
U is NE + NE; the number of goods available to rich individuals in U is N5 + NJ and
the number of goods available for consumers in E is also N§ + N%. On this setting,

all firms that produce a good at home also export it.

Budget Constraint hold for every type of individuals. Poor individuals in U earn
income equal to WY@ and purchase NY + NE products at price pp = 1/Ap. Rich
individuals in U earn income WUll%ﬁ; and purchase NY + NE products at price pp =

1/Ag. Finally, F individuals earn® W1 and purchase N§ + NE goods at price p = 1/\.

Zero Profit Conditions must hold for each firm, whatever the strategy it decides
to pursue. In this case, 4 categories must be distinguished:

1. Firms in U serving the rich only and exporting:

1 1 1—-B)L+ 7L
—(1—6)L+—L=WUF+WU[( AL +r ]
/\R A a
2. Firms in U serving everybody and exporting:
1 1 L+7L
L4y L=WUF+wY| T }
>\P )\ a
3. Firms in E exporting to the rich in U only:
1 1 1—B8)LT+ L
—(1—ﬁ)L+—L:WEF+WE[( ALt + ]
)\R A a
4. Firms in F exporting to everybody in U:
1 1 LT+ L
L+ L =WFF+ WP T ]
)\p A a

Both countries serve both the rich and everybody in U as long as firms derive the same
profit whether they produce mass consumption or exclusive goods. This translates into
the following conditions for country U and country E respectively:

1 1 sT(L=B)L+7L
(= AL+l =W .

L+TL]

]:WUF:iL+1L—WU[
a

Ap A

6In Fall individuals are endowed with one unit of labor

11



and

1 | .
A= AL+ =W [

(1—B)LT+L] —WEF—LL—FEL—WE[LT—FL}
Ap A

a a

The r.h.s. of the two equations coincide (for a given wage level) whereas the Lh.s.
differs: these two conditions cannot coexist. Solving the last two equation for pgr we

get respectively:
1 1 g WY

e 1-B 1-5 a

and
1 1 B TWE

MNe 1-5 1-8 a
In equilibrium the price for exclusive goods must be the same, whether they are pro-

duced at home or imported, which implies the following condition for the wage in the
two countries: WY = W¥r. This relation however cannot hold at equilibrium: if we
substitute for WY in the z.p.c.s above, not all of them are satisfied. In this model,
there is no full trade equlibrium in which firms pursue all strategies available to them.

At this point, there are four candidate equilibria in this economy:

3.1 Firms in U only produce mass consumption goods and
export, firms in E export both exclusive and mass con-

sumption goods

The equilibrium conditions are the same as before, and they take the following form:

Resource Constraint Must be satisfied for both countries. I denote by NV the
number of firms in U that produce mass consumption goods in U and export, N&
the number of firms in £ that export mass consumption goods and N the number of
imported goods consumed by rich individuals in U. For country U we have:

aF+L—|—7'L>

L:NU<
a

For country F the condition is:

aF+L+(1—/8)LT>+N5<aF+L+LT>

L= (N~ NE)( p

a

Budget Constraint For poor and rich individuals in U it must be that WY0 =
1/Ap(NY + NE) and WU% = ﬁ(]\f}? — NE) + ﬁ(NU + NE) respectively. For
individuals in B, W = 1/A\(NE + NY) holds.

12



Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 1 L+ 7L
—L+-L=WUF wﬂ< ) 3
VSN * a (3)
2. Firms in E exporting to everybody in country U:
1 1 7L+ L
~L+-L=WFF vW% ) 4
VSDY * a (4)
3. Firms in E exporting to the rich in U only:
1 1 1— L+ L
—(1—B)L+—L:WEF+WE<( BrL + ) (5)
)\R A [0

Equations 3 and 4 taken together imply that WY = W¥. Moreover, firms in £ must
make the same (zero) profits, whatever the production strategy they choose. This

consideration and the z.p.c.s above imply that: ﬁL + %L — WE (%) = ﬁ(l —
B)L+ 5L —-WE <W> and hence:

a

1 WETﬁ_l wUr B
Ae 1-8 a 1-8 1-8 a 1-0

At this point I must check whether this setting constitutes an equilibrium and

verify that for firms in U, profits from the production of mass goods are higher than
the ones they would earn by producing exclusive goods.” Mathematically, the following
condition must hold:

1 1 (1-B)L+7L 11 (1+7)L
A_R(l_ﬂ)+X_WU< alL >2E+X_WU< al )

Rearranging yields:
1< 1 wv g
/\R - 1- ﬁ a 1-— B

Since WE = WV, the equation for ﬁ indicates that this last condition is always

satisfied. It is always optimal for firms in U to produce mass consumption goods
only)when firms in £ produce and export both exclusive and mass consumption goods.

We define this setting as equilibrium 1.

From equation 3 (or 4) we get: § = WV etLErL

implies that at the equilibrium, the number of goods produced in country U is equal

— 1. The r.c. for country U also

to: NV = # The number of mass consumption goods exported by country E

can then be calculated by putting this last result into the b.c. of poor individuals in U:

NE =WwbVeg — ﬁ Likewise, one can derive the total number of goods imported

"In this setting, no firm in U is producing exclusive goods and exporting. This means that serving

everybody in U and exporting must be a dominant strategy for them.

13



L L aF+L+7L"
find the equilibrium wage level I substitute for N¥ and N% into the r.s. condition of

country E, which can be rearranged to: 1 = N% ‘W;# + NEEL This yields:

by country U from the b.c. of the individuals in E: N = ot al. To
w

1—

uvn BTL al _aF—I—L—i—(l—ﬂ)LT( 1 al )

lyyug,
al al aF +L+7L al aftlirl L aF +L+7L

which is clearly quadratic in WY. Rearrangement gives:

B BrLWY0  aF + (14 7)L — B7L

2
al (aF +L+71L) — 3%

(6)

Figure 2 plots the equation. The Lh.s. is decreasing in WY and so is the r.h.s. Whereas

the L.h.s. has a positive value at zero and eventually crosses the x-axis for high values

of WY, the r.h.s. is an hyperbola: it crosses the y-axis at —%

aL U _ . . o . .
TFTTE and W = +o00. The two sides cross twice, giving rise

to two possible equilibrium points, both decreasing in 7. Both a higher g and a lower

and has

asymptote at WY =

0 decrease the wage, indicating that a higher inequality has a negative impact on the
wage. Production costs also have a negative impact on wages, since both higher F' and

lower a decrease the wage equilibrium value.

3.2 Firms in U produce both exclusive and mass consumption

goods and export, firms in F export exclusive goods only

The equilibrium conditions are the same as above, and they take the following form:

Resource Constraint Must be satisfied for both countries. I denote by NE the
number of firms that produce mass consumption goods in U and export, N5 the
number of home-produced goods consumed by rich individuals in U and N* the number

of firms that produce in £ and export to the rich only. For country U we have:

aF+7’L—C|L—(1—6)L>+Ng<aF+7’L+L)

L= (v - NE)(

a

For country F the condition is:

poF + L+ (1—p)Lt
a

L=N

Budget Constraint For poor and rich individuals in U it must be that WY0 =
55 Np and WUll%%e = 3:(NE = Np + N¥) + 5= Np respectively. For individuals in E,
WE = %(NE + NF) holds.

14



Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 L+7L
L+ L=WUF+ W T )
P

a

2. Firms in U serving rich only at home and exporting:

1 1
— (1 —-BL+~L=WYF4+WY
Ar )

((1 —pB)L +TL>

a

3. Firms in £ exporting to the rich in U only:

1 1 1— L+ L
A—(l—ﬁ)L—i—XL:WEFvLWE(( Prl + ) 9)
R a
From equation 7 we see that % = WUW — 1. Since producers in U must make

the same (zero) profit, whether they serve the rich or the poor, the following must also

hold: ﬁ = ﬁ — WTU% Moreover, the b.c. of the poor in U yields NY = WUY4.

Equations 8 and 9 taken together imply that

WU(aF—ir (1 ;LB)L—H'L> _ WE(aF+ (1 ;l;ﬁ)TL+L>

Hence the relative wages are w = VV[[;—Z = % We notice that WY > WE
if and only if aF + (1 — )L+ L > aF + (1 — B)L + 7L. This is the case only if
7 < 1. Since by definition I imposed that 7 > 1, W¥ > WY VB > 0. The wage
in the egalitarian country is higher than the one in the unequal country, and the
more so for higher values of . The reason behind this finding is that in such an
equilibrium, country E’s producers only export to (1 — /) individuals and thus incur in
less transportation costs than producers in U, who are all exporting to L individuals in
E. Put differently, producers in F face less iceberg cost losses in transportation. Wages
in the two countries are only equal if i) 7 = 1 (i.e. there are no trade costs) or ii)
f =0 (i.e. there is no inequality in U and producers in both countries face the same
transportation losses).

At this point we can consider whether this setting constitutes an equilibrium.
Specifically, one needs to check that for firms in F, profits from exporting to the rich
only in U are higher than the ones they would earn by exporting to everybody in U.®

Mathematically, the following condition must hold:

1 1
Lo Lowe(

(1-08) LT+ L 1 1 (1+7)L
al )ZE+X_WE< al )

8Since in this settng firms in E only export to the rich, this strategy must be the dominant one,

otherwise the setting cannot be an equilibrium.
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Rearranging yields:
1 1 WEr

> _
e~ 1-8 a 1-8

Since, as specified above, W¥ > WV this condition is always satisfied.It is always

optimal for firms in F to export to the rich only when firms in U produce both exclusive
and mass consumption goods and export. We define this setting as equilibrium 2.
Rearranging the resource constraint of country F we get:

E al
aF+ (1+7)L—B7L

(10)

Substituting for N¥ into the resource constraint of country U we obtain:

aF +7L+ (1—p)L BL
1= NU Up-—
R alL W al
which, after rearranging, yields:

U alL WY6BL

Ne = Pl (-PL aF++L+(1-P)1L (11)

We can then substitute 1/\, N¥, N5 and N¥ into the equation of the budget constraint
of rich individuals in U. This yield the following result:

B WUﬁL) (&L —WY(aF + (1+7)L) alL

WE=0) = (1-—7 aF +(1+7)L — BL +aF+(1+T)L—5TL> (12)

which is clearly quadratic in WY. Figure 3 plots the graph of equation 12. The Lh.s
is an increasing function of WY, with slope (1 — 6). The r.h.s. is instead a parabola,
having positive value at WY = 0 and crossing the x-axis in 2 points. This implies that
the two lines intersect at two points, which represent two possible candidate equilibrium

points.

3.3 Firms in U serve only the rich and export, firms in FE

export both exclusive and mass consumption goods

Intuitively, this setting is not going to be an equilibrium because when we confront the
z.p.c. derived before for country U and country F we see that when serving the rich
and for a given wage, firms in F face lower costs in the biggest market, whereas this
is not the case for mass consumption goods. It seems unlikely that firms in U would
engage in the production of exclusive goods but not of mass consumption ones. In
order to make sure that this line of reasoning is meaningful, I mathematically prove
the statement. To do so, it is enough to work out the zero profit conditions implied by

this setting.
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1. Firms in U serving rich only at home and exporting:

(1-6)L+ TL)

a

1 1 .,
(=Lt L= F+W<

2. Firms in £ exporting to the rich in U only:

(1—-p)7L+ L)

1 1
—(1-B)L+~L=WFF E
(1=HL+L=W +W( -

AR

3. Firms in E exporting to everybody in country U:

(TL+L>

a

1 1
—L+-L=WFF B
¥ +5 WEF 4+ W

Equalizing the profits of mass consumption and exclusive goods producers in £ we

obtain
1 1 WEr B

e 1-8  a 1-8

Taking the first two z.p.c. above, we can derive that WY <w> = WFE (%) .

The relative wages are then w = % = % We notice that WY > W¥F iff.

alF + (1 =)Lt + L > aF + (1 — B)L + 7L, which is never true for 7 > 1, Vg > 0.

Serving only the rich and exporting is an optimal strategy for firms in U if and only if

the profits that this strategy delivers are higher than the ones delivered by concurring
strategies, i.e. serving everybody and exporting. This translates into the following
condition for producers in U:

1 1
—(1-BL+-L-WY
AL+

((1—B)GL+TL) Z%L—F%L—WU(L—;TL)

Rearranging the equation, we get the following lower boundary on the price of exclusive

goods:
1 - 1 wv 3
/\R - 1- B a 1-— ﬁ
Since WY < WF and 7 > 1, the value of 1/\g derived above is below the boundary.

This result means that the condition is not fulfilled and profits earned from serving
the rich are not greater (but lower) than the ones from serving the poor; which implies

that this strategy is not an equilibrium.

3.4 Firms in U produce both exclusive and mass consumption
goods and export, firms in F only export mass consump-

tion goods

Intuitively, this setting is unlikely to be an equilibrium. Following the same line of
reasoning as above, when confronting the z.p.c. for firms in U and in £ we see that

when serving the rich and for a given wage, firms in E face lower costs in the biggest
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market, whereas this is not the case for mass consumption goods. It seems unlikely
then that firms in £ would engage in the production of mass consumption goods but
not of exclusive goods, given the possible advantage they have in that market. Again,
a formal proof validates this reasoning. I start by defining the zero profit conditions
for this setting:

1. Firms in U serving rich only at home and exporting:

1 1 1-08)L+ 7L
—%1—mL+—L:wWF+wWG B) +T>
A R A a
2. Firms in U serving everybody at home and exporting:
1 1 L+T1L
L+ L=WUF+wY( +T)
A P A a
3. Firms in E exporting to everybody in country U:
1 1 L+ L
Lty L=WEF W (T +)
A P A a

Equalizing the profits producers in E earn by selling mass consumption and exclusive

goods I obtain
11 wv s
Ae 1—8 a 1-0
Taking the last two z.p.c. above I derive that W¥ = WV, Exporting to everybody in

U is only an optimal strategy for firms in F if the profits they get are greater than the

ones they would earn from exporting to the rich only. This means that:

—L+~-L-WF <—01-p)L+~-L-WF
ot =W Sy UL SL-W

1 1 (L—ZTL) 1 1 ((1—5)7‘L+L>

a

Rearranging the equation, we get the following upper boundary on 1/\g:

Ar — 1-8 a 1-2
Given that W¥ = WU the r.h.s. of the last equation is lower than the value of 1/\g

1<1 WEr B

calculated above. The boundary condition is not met: profits from producing and
exporting mass consumption goods are not higher (but lower) than the ones earned
from the production and export of exclusive goods. Exporting mass consumption goods
is not an optimal strategy for producers in £ when firms in U produce both exclusive

and mass consumption goods. This setting does not constitute an equilibrium.

3.5 Cutoff point for the prevailing equilibrium

Whereas I proved that equilibria 1 and 2 are internally consistent, I have not identified
the conditions under which either one of the two prevails. Country U’s firms only

produce and export mass consumption goods in equilibrium 1 but serve both types of
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consumers and export in equilibrium 2. The latter will then prevail only as long as the
number of goods produced in U and consumed by poor individuals does not exceed
the number of goods produced in U and consumed by rich individuals, i.e. N§ > N¥.

We derived NY in equation 11 and N¥ = WY0. Equilibrium 2 will prevail as long as:

al, WUOBL

— U
FrL+ (-l aF+ri+0-pL "7

alL
aF + 7L+ (1—6)L

aF + 7L+ (1 —6)L+5)L)
aF +7L+(1—-p)L
al
aF +(14+71)L

Equation 13 shows disposable income of poor individuals as a function of exogenous

al
aF+(1+7)L°

poor individuals can afford to buy all goods produced in U®. The critical value of WY@

> WU9<

wvle <

(13)

variables. If the disposable income is larger than the critical value WV6 <

can be substituted in the final equation of equilibrium 2 to obtain the value of WY at

the critical 6: - .
U1—6)=(1- :
Wl )= ﬁa)aF+(1+7)L—BTL
B alL BL )
aF 4+ (1+7)L —B7L aF'+ (14 7)L— (7L

Substituting this value back into the boundary condition for # we obtain:

WU

(1—0+

0 aL aF + (1+71)L— prL
7 a—— i ()2 oL
0<aF—i-(1+T)L—BTL1_0+ BL
aF +(1+4+71)L aF +(14+71)L—B7L
2[aF+(1+7‘)L]—60L0< aF +(1+71)L— pTL+ BL
aF +(1+71)L aF +(1+7)L

and hence:
aF' +(1+7)L—prL+pBL 1

daF + (1+ 1)L —BrL 2

Below the value identified above, equilibrium 2 will prevail, above it, equilibrium 1

0 <

(14)

will. We can now proceed to observe the outcomes of the two equilibria.!®

90mne should not forget that the disposable income of poor individuals in U is WY 6 whereas the
one of rich individuals is WY 11__%9, so the effect of § on the gap between the two is both direct and
indirect through WY

10The boundary for # can be equivalently found by considering the conditions under which producers

in E export mass consumption goods to U.
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3.6 Equilibrium 1
3.6.1 Existence of equilibrium and welfare effects

So far I have assumed that trade would simply take place, but I need to check under
what conditions trade actually arises in this setting. Firms must have an incentive to
sell their product abroad, i.e. that they do not make losses when selling their product

on the foreign market. Firms in U export goods to E only insofar as the price of goods

in F exceeds the marginal cost of producing them. This translates into % > Wl
Substituting for the value of % that I found above I obtain:
U
WUaF+(1+T)L s WorL
al al
U al
> 15
“aF+ L (15)
WEr

Vice versa, firms in F export mass consumption goods ! if and only if ﬁ > =

a
wbYr

—, Le.

wv<? (16)

-
Equation 6, implicitly gives the equilibrium wage level for equilibrium 1. Substituting

first condition 15 and then equation 16 into equation 6, I obtain the following:

Proposition 1. For values of 0 s.t. equilibrium 1 occurs, all firms have an incentive

to trade as long as the following holds:

—(1+B)+2\/(1+6)2—469< T <1—B€
4130 -1 1-8

Proof. IN APPENDIX U

Else being equal, the lower 7 and 8 and the higher production cost, the more likely
it is that the two countries engage in trade.

At this point I can make some considerations on what happens under trade com-
pared to the autarky equilibrium. Specifically, the focus is on the number of goods

produced in each country and purchased by each consumer type.

Proposition 2. If firms have an incentive to trade and 0 is s.t. equilibrium 1 arises,
the number of active firms in each country is lower in trade than in autarky, whereas

the number of goods available to consumers of all types is higher.

Proof. IN APPENDIX O

I Note that since i > i, if firms in F find it profitable to export mass consumption goods, then
it is also profitable for them to export exclusive goods because marginal cost is the same but prices are
higher. Since the market for exclusive goods is smaller thoguh, it turns out that the two conditions

actually exactly coincide
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3.6.2 Uniqueness of the equilibrium point

I can now consider whether both of the equilibrium points originating from equilibrium
1 satisfy the constraint derived from my last argumentation. Equilibrium 1 only prevails
over equilibrium 2 for high values of #. I can substitute the critical value of 6 =
ﬁv‘% into equation 6 in order to observe the behavior of the L.h.s. and the
r.h.s. at the critical value of the wage. Figure 2 plots the graph of equation 6. A
higher wage decreases 6, which at the critical value means shifting from equilibrium 1
to equilibrium 2. If the graph of the r.h.s. is below the one of the 1.h.s. at the critical
value of WY, then only one equilibrium point will sustain equilibrium 2. If instead the
graph of the Lh.s. lies below the one of the r.h.s. at the critical value of WV, both
equilibrium points are candidate for equilibrium scenario 2. Calculation shows that
the lower equilibrium point is excluded for low values of 6:
aF+(1+T)L—(T—1)5L<9< aF +(14+71)L
2[aF + (1+7)L] — BrL “2aF+(1+71)L] - pTL

(17)

whereas 2 equilibrium points emerge for high levels of 6:

aF +(1+71)L
<1
SaF + A+ L —BrL =

At the lower wage intersection point, the price of goods in country F is higher than the
one of mass consumption goods in U, but this is in line with the general finding that in-
equality increases mark-ups in the economy.!? At the higher equilibrium point instead,
the price of exclusive goods is always negative. Although mathematically meaningful,
the highest equilibrium point is not economically valid: Equilibrium 1 can only exist

when the wage equals the lowest of the two equilibrium points. However, in the interval

aF+(147)L—(7—1)BL aF+(1471)L
2[aF+(1+7)L]—pB7L <0< 2[aF+(1+7)L]—

interval, the condition of equation 13 is not met, making us believe that the economy

5L this does not happen. When @ falls in this

would be in equilibrium 2 instead. However, for values of # falling in such interval,
condition expressed in equation 13 is not met for equilibrium 2 either. I calculated the
cutoff point of theta considering the disposable income of poor individuals in U. For
values of theta falling in between the interval above, the disposable income available
to poor consumers seems to be too low to purchase all the goods available to them in
equilibrium one, and so high that they purchase as many goods produced in U as the
rich. It appears that in this interval there should arise an equilibrium s.t. the number
of goods purchased by the poor is lower than the one of equilibrium 1 and higher than

the one of equilibrium 2.

12See Foellmi & Zweimiiller (2004)
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3.7 Equilibrium in the critical interval for 0

I make a guess for the equilibrium arising at values of theta falling in the interval
shown in equation 17. All firms in U serve everybody and export whereas all firms in
E serve everybody at home and export to the rich in U only. In this kind of setting,
poor individuals purchase the same amount of goods produced in U as the rich, like
in equilibrium 1, but they purchase in total less goods than the rich because they do
not purchase any good imported from E, like in equilibrium 2. To verify whether such
setting constitutes an equilibrium and, specifically, whether it holds for values of theta

in the boundary, the following conditions must hold:

Resource Constraint Resources in country U are employed in the production of NV

goods that everybody consumes. The constraint is L = N Uw, which translates

into:
U al

T aF + (14+71)L
As expected, the number of goods consumed by poor individuals in this setting is

higher than in equilibrium 2 but lower than in equilibrium 1. Resources in country
E are all devoted to the production of N¥ goods exported to the rich only in U. The
constraint is L = N¥ w, which gives:

E al
CaF+(1+7)L—B7L

Budget Constraint For poor individuals in U the following must be true: WV =
N UAL. As before, I set the marginal willingness to pay of the poor as numéraire.
P

Substituting for the value of NV found above, the b.c. of the poor yields the following:
alL
aF +(1+4+7)L

which exactly coincides with the boundary condition of theta given in equation 13.

wve =

This finding confirms that this setting is indeed a candidate equilibrium at the critical

values of theta. The budget constraint for rich individuals in U and consumers in F is
respectively %%QWU = NUﬁ +NPLand WP = (NV + NP)L,

Zero Profit Conditions In this case there is only one strategy available for firms
in each of the two countries:

1. Firms in U serving everybody at home and exporting:

1 1 1 L
R A Gl (18)
AP A a
2. Firms in E serving everybody at home and exporting to the rich only:
1 1 1— L+ L
—41—mL+—L:wﬂF+wﬂ( BTk + (19)
A R A a
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Equation 18 yields % = %. Substituting the number of goods and the value of
the wage into the budget constraint of the rich, the marginal willingness to pay of
the rich becomes: ﬁ = “Fjﬁ(ﬁﬁ;fﬂ 9((11:96))' Finally, substituting for the variables

and rearranging in the budget constraint of individuals in E, the wage in country F

becomes
5 aL 2[aF + (1+7)L] — 7L

T aF+(1+7)L aF + (1 +7)L—BrL

All the equilibrium conditions hold, indicating that this setting represents an equi-

librium and that it holds exactly for those values of WY at the boundary between
equilibrium 1 and equilibrium 2. In equilibrium 1, the wages in the two countries are
equalized, whereas in equilibrium 2 the wage in the equal country is higher. It is worth

investigating how the wage ratio behaves in this interval. The wage rate in U is higher

than the one in £ if § > QEflfr((llj:))LL]__ﬁf ZL, ie. if

9 < aF +(1+7)L —p7L
“2aF+(1+7)L] - pTL

However, for those values of theta equilibrium 2 prevails, indicating that in this interval
equilibrium, like in equilibrium 2, W¥ > WY,
Given this last discussion, it is clear that there exist an interval of values of # in

which a third equilibrium arises. The cutoff points among the three equilibria are as

follows:
92 < 91 S ¢9h < 91
~— ——
Equilibrium?2 Interval Equilibrium Equilibrium 1
Where: §, = LHULDLBTLISL g g, — af+(+n)L Figure 4 shows how big

2(aF+(+7)L)—pBTL = 2[aF+(1+71)L]-BTL"
the interval is for different values of the inequality parameters and 7 = 1.2. Numerical

exercises show that the interval of values of theta for which the above equilibrium holds
gets smaller as transportation costs or beta decrease, and is at its minimum for values
of 3 equal to 0 or iceberg costs equal to unity. In either of the two cases, the interval
reduces to a point, and the cutoff between equilibrium 1 and equilibrium 2 is at the
value of theta defined in equation 14:

_aF+(1+7)L—BrL+ BL
~ 2[aF+ (1+7)L] - BrL

3.8 Equilibrium 2
3.8.1 Existence of the equilibrium and welfare effects

The two countries do not engage in trade unless firms have an incentive to export
their product. This means that the critical value of 7 at which autarky is preferred

to trade depends on the incentives to trade that firms have. More specifically, firms
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in U will export as long as the price of goods in E exceeds marginal costs: % > W;}T.
Substituting for the value of 1/A, the condition becomes:
WUaF+ (1+7)L 1T
alL a
U al
> 20
aF + L (20)

i.e. trading cost must be s.t. the wage is at least the one given in the equation

above. Vice versa, firms in F export to the rich in U only if the price of exclusive

WEr
a

goods exceeds the marginal cost of producing them: ﬁ > . Substituting again for

the value of )\L I get:
R
1 wv g >WET
1-p a 1-0 a

Substituting for W¥ and rearranging I obtain:

1 wv s >WU(CLF+(1—5)L+TL>T

1-38 a 1-8 aF +(1-pB)TL+L

Rearrangement yields:

a

W < (aF 4+ L)(B+71—p1)+72L(1+ f) (21)

In order for trade to occur as specified in equilibrium 2, both conditions must be
fulfilled at the same time. As before, high production cost and low transportation cost
make trade more likely.

Having determined that equilibrium 2 exists and is unique, it is of interest to

evaluate how the welfare of consumers is affected by trade. The following holds:

Proposition 3. If firms have incentives to trade and 0 is s.t. equilibrium 2 arises, the
number of active firms in each country is lower in trade than in autarky, whereas the

number of goods available to consumers of all types is higher.

Proof. IN APPENDIX ]

3.8.2 Uniqueness of the equilibrium point

In this setting as well there are two candidate equilibrium points, and we need to

verify whether they both represent valid equilibria. Remembering that the boundary

alL 1
aF+(1+47)L 6>

this maximum value into the lLh.s. and r.h.s. of equation 12 plotted in figure 3.

condition on wage for equilibrium 2 to exist is WY < we can substitute

Calculations show that at the critical maximum level of wage, the graph of the Lh.s. is

aF+(14+7)L—pB7L+BL
2(aF+(1+7)L)—B7L ?

s.t. equilibrium 2 prevails. This result means that if we are in equilibrium 2, the

above the one of the r.h.s. if § < which coincides with the condition
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rightmost equilibrium point does not represent an equilibrium, since at that point the
r.h.s. is at least equal to the L.h.s.. We understand that only one equilibrium arises
in this setting, and it is the one associated with the lower wage equilibrium point.
Furthermore, at the equilibrium wage level the price of goods in £ is lower than the
price of mass consumption goods in U. As argued in the context of equilibrium 1, this

is in line with findings about the fact that inequality increases mark-ups.

3.9 Welfare Effects of Trade

As outlined above, in both equilibria trade increases the welfare of all types of con-
sumers, although the number of active firms in each country is lower than under au-
tarky. I am however interested in understanding what the impact of inequality on
welfare is, considering that different equilibria do arise for different levels of inequality
in U. Figures 5, 6 and 7 illustrate the number of goods consumed by each type of indi-
viduals for different values of . The upper line shows the number of goods consumed
in the trade equilibrium prevailing for the value of 8 considered, the lower line shows
the amount of goods consumed under autarky. As expected, welfare of poor individ-
uals increases in both cases with decreasing inequality, and the welfare gains are also
higher for lower levels of inequality. The opposite is true for rich individuals and for
consumers in F in the trade equilibrium, however for them both the number of goods

consumed is less sensitive to changes in # than for poor individuals.

4 Introducing Arbitrage

If we allow for large enough per-capita income differences among poor in U, individuals
in F and rich in U, arbitrage opportunities may arise and it might no longer be optimal
for a producer to export its products. Consider a firm in U serving both individuals
in £ and rich individuals in U and charging in each country a price equal to the
marginal willingness to pay of consumers. Then if 1/Ag is much higher than 1/\,
arbitrageurs can buy the good cheaply in E’s market, ship it to U and sell it there at a
lower price than the prevailing one and make a profit. Producers who want to export
must reduce their price in order to avoid parallel trade. Alternatively, since only firms
operating on the global market are constrained by a threat of parallel trade, firms can
decide not to engage in trade and keep prices equal to home’s consumers’ willingness
to pay. Ultimately, firms face a tradeoff between serving a bigger market (home and
foreign) at a lower price and serving only the smaller home market but at a higher
price, fully exploiting the higher willingness to pay of its consumers. In equilibrium

there must exist some firms that serve rich individuals at home and do not export. If
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everybody was charging the arbitrage-preventing price, all goods would be priced below
the willingness to pay of rich consumers, who would then have an infinite willingness
to pay for an additional unit. A profit opportunity would arise and there would be
an incentive for firms to enter the home market and serve the rich only at a very high
price. This observation implies that in equilibrium firms must be indifferent between
selling at home at a lower price and exporting and serving only the home market at a
higher price. The two strategies must yield equal (zero) profits. This condition must
hold true for each of the two equilibria calculated above.

Let’s now evaluate how the arbitrage constraints affect the equilibria derived above.

4.1 Equilibrium 1

Firms in U only produce mass consumption goods and export, firms in £
export both exclusive and mass consumption goods. Given that in equilibrium

1 the price of goods in F is lower than the one of mass-consumed goods in U, arbitrage

opportunities for mass consumption goods arise when %T < i, ie.
F+(1 L
T[WUa +(L+T) 1| <1 (22)
a

For exclusive goods, a threat of parallel trade emerges any time ﬁ > T%. Substi-

tuting for the prices found in equilibrium 1 above, the condition becomes:

aF +(1+7)L 1 wWUr s
wv —1] < — 23
7l alL ] 1-0 a 1-—0 (23)
al(1+ 71— 1)
WY < 24
7(1—B)(aF +7L) + 7L (24)
If pr < pg, firms in E that export to rich in U must charge price p5rd® = rp or not
Trade

export at all. Since pp is still greater than marginal cost from exporting, firms in
E will all decide to export at the arbitrage-preventing price. However, if no firm in U
produces exclusive goods the rich buy all their goods at a price below their willingness
to pay. This means that they do not spend all of their income and they have an
infinite willingness to pay for an additional good. Given the profit opportunity, firms
in U start serving the rich without exporting, giving rise to export zeroes. The two
equations above give us insight on how different parameters might affect the presence
of a threat of arbitrage. Since wages are equal in the two countries, an increase in wages
makes parallel trade more likely. In fact, whereas consumers in E see their disposable
income increase 1 to 1 with wage, rich consumers in U appreciate an increase of 11%6;
in disposable income for each additional unit increase in wage. This means that the
willingness to pay of individuals in £ increases less than the one of rich individuals in

U, so that prices diverge and the threat of arbitrage becomes more pressing. Higher
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fixed (higher F') and variable (lower a) cost increase the threat of arbitrage as well.
The share of transportation cost in total cost decreases so firms have an incentive to
export and expand their market even if the price in the foreign country is lower. This
means that higher price differences can be sustained with higher production costs and
arbitrage opportunities are more likely to appear.

The L.h.s. of equation 23 coincides with the L.h.s. of equation 22. If the former
condition is satisfied when the L.h.s. is equal to 1, it is also satisfied for all other values
of 7 that imply arbitrage for mass consumption goods. This means that whenever a
threat of parallel trade arises in the mass consumption sector, it is also present in the
exclusive goods sector. In order to verify this, we check whether the r.h.s. of equation

24 is always greater than 1.

| < 1 _WUT 15}
—1-p a 1-p
wv < ?

T

Remembering that the two countries engage in trade as long as WY < 2, the inequality
always holds: whenever there is a threat of parallel trade for goods produced in E, the

threat is also present for exclusive goods.

Proposition 4. The arbitrage constraint always becomes binding for exclusive goods

first.

Proof. In text. m

4.1.1 Threat of arbitrage for exclusive goods

When there is a threat of arbitrage for exclusive goods, firms that serve all individuals
in both countries can always charge a price equal to the marginal willingness to pay
of consumers, i.e. % in £ and ﬁ in U. However, firms in F that export to the rich
only must sell their goods in U at an arbitrage-preventing price T%. This means that
rich individuals can buy exclusive goods at a price lower than their willingness to pay.
They have an infinite willingness to pay for an additional unit, which gives incentives
to new firms in U to enter the market and serve the rich only at a price ﬁ These
producers only serve the home market and do not export, giving rise to export zeroes
between the two countries. In order to solve for the arbitrage equilibrium, I define

again all the necessary conditions:

Resource Constraints For U the constraint is:

aF +(1—-p0)L
a

F+(1 L
+Nga +(1+7)

L= (N§ - NE)
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where NY is the total number of goods (traded and non-traded) produced in U. For E

it is:

aF +(14+71)L—p7L N
a

NECLF—F (1+7)L

L = (Ng = Np)

Budget Constraints For poor and rich individuals in U it must be that WV =
ﬁ(NEJrNE) and WUII%B; = t(Ng—Ng)vL%T(Ng—NE)—i—ﬁ(Ng-I—NE) respectively.
For individuals in E, W¥ = £(Nf + N§) holds.

Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 1 (1+7)L
—L+-L=WYF+W/—— 25
YR - a (25)
2. Firms in U serving the rich and not exporting:
1 1-0)L
—41—mL:wWF+wWL—fL- (26)
)\R a
3. Firms in F exporting to everybody in country U:
1 1 1 L
-—L+—L:mﬂF+wﬂLilL (27)
)\p A a
4. Firms in F exporting to the rich in U only:
1 1 1— L+L
X7(1—B)L+XL:WEF+WE(( BTl + ) (28)
a

Looking at equations 25 and 27 we understand that W¥ = WU, Taking again 1/\p

as numeéraire, I can solve equation 25 to obtain: % = WUGFJF((I+T)L — 1. Substituting

this value in equation 28 I obtain:

T—pBr+1 al

U_wE _
we=w T aF +(1+7)L— B7L — BaF

which, substituted back, yields:

I aF +(14+71)L—pB7L

A TlaF 4+ (1+7)L — B7L — BaF]

The marginal willingness of the rich is found from the zero profit condition 26:

I 7-pr+1 aF'+ (1 —-8)L

AR T aF +(1+71)L — BrL — BaF

From the b.c. of the poor in U and of individuals in E, I obtain NY + N5 = WUV0 =

—Br+1 Lo E U_ wfE _ L :
= aF+(1+T)aL—ﬁTL—ﬂaF and Ny +Np = 5 = (T—ﬁr—l—l)m respectively.

Substituting these values in the b.c. of the rich in U and rearranging I obtain: NY —
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NU — _eL(-0)  aL(-p) [(r=6)(aF+(1+7)L—f7L)—pfraF]
P aF+(1-p)L aF+(1-p)L laF+(147)L—BTL—pBaF)

the variables above, the r.c. of country U yields:

. Once having substituted for all

NU — al® N aL(1—=p) [(t—6)(aF + (14 7)L— B1L) — fTaF]
PmaFr+(1+71)L aF +(147)L [aF +(1+7)L— B7L — BaF)|

and I can finally substitute this value in the three b.c. above to obtain:

v alL _ S
N rars > A GRS R OL R CRR
(1=PB)L(B+7)[(r—0)(aF + (1 +7)L — STL) — pTaF] }
[aF' + (1 +7)L — 7L — BaF]
p_ aLlr—pr+1) alf B
B aF+(1+7)L—p7L aF +(1+7)L
al(1-p) (r—6)(aF+(1+7)L—pB7L)— fraF
aF +(1+71)L aF +(1+7)L— B7L — BaF)|
NE :T—BT+1 alf alf

T aF+(1+7)L—B7L—BaF aF +(1+7)L
al(1-0) [(t1—6)(aF+(1+7)L—p7L)— fral]
aF'+(1+7)L [aF' + (1 +71)L — 1L — BaF|

Having solved for the equilibrium, two main features stand out. First of all, the
equilibrium wage is higher when I consider arbitrage than when I do not. Secondly,
the marginal willingness to pay of E’s consumers is here higher than the one of poor

individuals in U, indicating that arbitrage opportunities could instead emerge for goods

1
Ap

from the equilibrium above, this happens whenever

consumed in E. This possibility arises every time —7 < % Substituting for the values

aF + (1+7)L— prL
~ 7[aF + (1+7)L — B7L — fakF]

It is useful for further analysis to express the same constraint in terms of the wage in

U:
U al(1+T)

= aF+(1+7)L

Depending on the values of the other variables, if iceberg cost are low enough, arbitrage

(29)

opportunities can arise for goods consumed in F. This means that a second kind of
arbitrage equilibrium can arise.
4.1.2 Threat of arbitrage for exclusive goods and goods consumed in F

When a threat of arbitrage arises for the two types of goods, firms that decide to
export can charge a price equal to the marginal willingness to pay of consumers only

when they serve poor individuals in U. Firms in £ that export to all in U must charge
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an arbitrage-preventing price ﬁT at home. Firms in U exporting to £ must charge
the same arbitrage-preventing price abroad, and firms in £ exporting to the rich in U
must charge the arbitrage-preventing price %7‘ abroad. As before, there is a group of
firms in U that do not export and serve the rich only at a price equal to their marginal
willingness to pay. Once again, the necessary conditions allow me to solve for the

equilibrium:

Resource Constraints For U the constraint is:

aF +(1—p)L
- +

yaF +(1+71)L

L= (N — Np) Np

where NY is the total number of goods (trade and non-traded) produced in U. For E
1t 1s:
aF +(1+7)L—B7L gpal + (14 1)L

+ Np

L = (Ng = Np) -

Budget Constraints For poor and rich individuals in U it must be that WV =
55 (Np+NE) and WUll%%e = 3 (NE =Np)+357(NE—=NF)+5-(Np+NF) respectively.
For individuals in E, W” = $(N§ — NE) + 75 (Np + NF) holds.

Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 1 1 L
R et G L (30)
/\P /\P a
Simple rearrangement yields WY = %
2. Firms in U serving the rich and not exporting:
1 1-0)L
—(1-B)L=WUF+ wot=HL (31)

>\R a

From which I obtain the price of exclusive goods after substituting for the wage found

.1 _ (Q+471)aF+(1-p)L
above: 35 = W aF (L

3. Firms in E exporting to everybody in country U:
1 1 (1+7)L

—L+—7L=WFF+WF

32
)\p )\p a ( )

Rearranging this condition one easily obtains the value of the wage in F. Consistently
to the analysis for equilibrium 1 so far, this value is equal to the one of the wage in U.

4. Firms in F exporting to the rich in U only:

1 ((1—,6’)TL+L)

1
—7(1=B)L+~L=WFF+Ww¥F
ZTL=B)L+ 1 + - (33)
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Here again I substitute for the wage level and obtain the price of goods in FE: % =

(147) aF+(147—B7)L
(1+7—pB7) aF+(147)L

of poor individuals in U and substitute it into the b.c. of individuals in £ to obtain

E E _ aL(1—70)(147—pB7
Ng = Np = aF+(1+7—B7)L

and rearranging I obtain the number of goods produced in F and exported to everyone
in U:

. Given the wages and the prices, I obtain NE + NE& from the b.c.

), Plugging this value into the b.c. of rich individuals in U

aL[(1—70)(1+ 71— fB7)+ 1]
aF + (1+7)L

I substitute this value back into the b.c. of the poor and of individuals in £ and obtain

Nj =

respectively
all0+70 — 1+ (1 —70)(1 + 7 — 57)]

aF +(1+71)L

NY =

and

nE_ LA =701 +7=B7) allf+70 -1+ (1-70)(1+7—f7)
B aF+(1+7-p67)L * aF +(1+7)L

Finally, I can substitute all variables above into the b.c. of the rich in U to obtain

all0+70 —14(1—710)(1+7— B7)] N al(l1—0—7(1-08)(1—170)
aF +(1+71)L aF +(1—-p)L

Np =

4.1.3 Welfare consequences of arbitrage

When considering the threat of arbitrage, new equilibrium possibilities emerge, which
reflect the effect of the constraint on producers. The number of goods produced and/or
exported when a threat of parallel trade arises is different from the one calculated
before, when I overlooked the role that parallel trade plays in the decision process of
firms. It is therefore likely that factoring arbitrage constraints into the analysis yields
different welfare considerations for different types of consumers. I showed before that
all consumers gain from trade, to the extent that a higher number of goods is available
to them than in autarky. I expect this general statement to remain true also when
considering arbitrage, but it is possible that the size of the gain is not the same. The
following proposition summarizes how arbitrage affects the gains from trade previously

investigated:

Proposition 5. When considering a threat of arbitrage, trade is still preferred to au-
tarky by all types of consumers. If iceberg cost are high and threats of parallel trade only
arise for exclusive goods, the gains from trade of the rich in U are lower than previously
estimated. The same is true for consumers in E, unless 3 is very low, and the opposite
1s true for poor individuals, unless T is low and inequality very high. If iceberg cost
are low enough to trigger parallel trade for goods produced in E as well, the increase in
welfare of consumers in E and rich in U is higher than previously estimated, whereas

it is lower for poor consumers in U.
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Proof. IN APPENDIX [l

In equilibrium , if arbitrage possibilities arise for exclusive goods only, some firms
in U might decide to serve everybody in U and export instead of selling exclusively to
the rich. As long as the market for exclusive goods is small enough, the welfare of poor
individuals increases. As firms in F face threats on exclusive goods only, also some of
them might decide to serve everybody in U instead of serving the rich only. Even if
some firms in U serve the rich only without exporting, the welfare of rich individuals
is lower than the one calculated without arbitrage considerations. Individuals in E
also gain less than previously estimated. They have more goods available thanks to
imports, but now some firms in U decide to serve the rich and not to export at all,
making the gains of individuals in £ smaller than previously calculated. If the market
for exclusive goods is big enough though, more firms in £ will keep on serving the rich
in U and more firms in U will serve the rich only. All in all this makes the welfare of
individuals in £ higher and the one of the poor lower than previously estimated.

When arbitrage opportunities arise both for exclusive goods and goods consumed in
E, welfare considerations are again different. The welfare of poor individuals is always
lower than previously calculated, and vice versa is true for individuals in E. Welfare
increases are also lower than previously estimated for rich consumers unless inequality
is high. If inequality is low the difference among prices in U is not too high but the
market for exclusive goods is smaller. With arbitrage threats arising for exclusive goods
and mass goods alike, if inequality is low firms in £ export more to everybody than
to the rich only. When inequality is associated to very low iceberg transportation cost
however, more firms in U decide to serve the rich only at home without exporting. This
means that more goods are available to the rich, which compensates for the decrease

in import of exclusive goods.

4.1.4 Numerical exercise for equilirbium 1

In order to render the discussion more pointed, I perform a numerical exercise to
investigate the trade equilibrium and the welfare effects associated to it. I normalize
population size to 1 and assume fixed and variable costs of F' = 1.7 and a = 1.2
respectively. In equilibrium 1 inequality must be sufficiently low: values of § = 0.7
and [ = 0.7 are compatible with the equilibrium and provide a starting point for
some comparative statics. The numerical exercises comprise two different cases: (i)
when parallel trade is not allowed, so that the arbitrage equilibrium is ruled out by
assumption, and (ii) when parallel trade is allowed, so that trade costs limit the scope
of price discrimination. A first task is observing the welfare effects of a reduction in

iceberg cost from 7 = 1.6 to 7 = 1.35. The outcome of this exercise is presented in
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table 1. Without arbitrage, a reduction in 7 increases the welfare of all consumers.
The increase is of 3.95% for rich in U and individuals in F and of 7.16% for poor in
U. If parallel trade can occur, reduction in transportation cost increases the welfare
of rich and poor individuals in U by 3.02% and 16.7% respectively, but it reduces the
welfare of individuals in E by 3%.

I repeat the same exercise for a decrease in inequality due to an increase in 6 from
0.7 to 0.9 (with iceberg cost fixed at 1.35). The results are displayed in table 2. When
parallel trade is prohibited, such increase enhances the welfare of poor individuals by
35.9% and decreases the one of rich individuals and consumers in £ by 5.7%. The
reason is that as 6 increases the poor get richer so they can afford a higher amount
of goods and the rich cannot afford as many goods in excess of what is consumed by
the poor. Less firms in E export to the rich only; some of them start exporting to the
poor, some others exit the market because the total number of goods consumed in the
economy is lower. If parallel trade is allowed instead, an increase in 6 increases the
welfare of poor individuals by 28.57% and leaves the one of all other types unchanged.
This is because, due to threats of arbitrage, the number of goods in the economy for
6 = 0.7 is already lower and less firms in £ exporting to the rich only than when parallel
trade is forbidden. The increase in 6 then simply implies that firms serve everybody
in U instead of serving the rich only but no firm exits the market.

If T consider a reduction in inequality due to a decrease in [, say from 0.7 to
0.5, when parallel trade is forbidden the outcome is similar to the one above: welfare
decreases by 3.33% for rich in U and consumers in £ and increases by 3% for poor
individuals. As shown in table 3, changes in welfare are smaller than the ones that
occur due to an increase in # because the market for exclusive goods gets bigger. If
parallel trade is allowed however, a reduction in inequality has a very different outcome
when it is due to a reduction in £ rather than an increase in . Welfare decreases for
all individuals in U. The decrease is equal to 12.58% for the rich and 10.78% for the
poor. Individuals in F instead see their welfare increase by 10.55%. The reason is that
as the market for exclusive goods increases, more firms in £ decide to export to the
rich in U. The rich are now more but less wealthy: they purchase less goods but more

of them are imported from F.

4.2 Equilibrium 2

Firms in U produce both exclusive and mass consumption goods and ex-
port, firms in E export exclusive goods only. Also in this case, the price of

goods in F is higher than the price of mass-consumption goods in U. Arbitrage arises
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for mass-consumed goods in if T% < ﬁ, ie. if

WUaF +(1+7)L 1] (34)

al

which coincides with the condition for equilibrium 1. For what concerns exclusive

127[

goods instead, consumers can buy the good in F and ship it to U at cost 7. This

strategy is cheaper than simply buying the good at home if ﬁ > %7’. The condition

for 7 is:

1 w¥ 3 WUCLF+(1+T)L_1]
1-p a 1-p al
Following the same reasoning as for equilibrium 1, the r.h.s. of the two conditions

> 7| (35)

above coincide. If the lLh.s. of the second one is always greater than 1, then the
second condition holds every time the first condition is binding. Rearrangement yields
WY < a. Given that trade only arises when condition 21 holds, the wage is always
smaller than a. Otherwise said, arbitrage always becomes binding for exclusive goods
first and proposition 4 holds for equilibrium 2 as well. If arbitrage threats only arise
for exclusive goods, the equilibrium will look as follows: firms in U that produce mass
consumption goods all export and sell their product at price %and ﬁ in £ and U
respectively; firms in £ all export exclusive goods at price T%; firms in U that produce
exclusive goods do not all export: some do and charge an arbitrage preventing price
T% on the home market, some don’t and charge a higher price, equal to the marginal
willingness to pay of the rich: pr = ﬁ In this setting, the conditions to be fulfilled

for the equilibrium to hold are the following:

Resource Constraint Denoting as N9, the total number of traded goods for coun-
try U and by N§y the total number of non-traded (exclusive) goods produced in U,
the constraint for U is:

_ NgaF +(1+7)L

aF'+(1+71)L—p7TL v al'+(1—p)L
a  Nan a

L + (Ngr — N§)

whereas the constraint for £ is:
B NEaF +(1+4+7)L—p7L
a

L

which translates into:
B alL

T aF+(1+7)L—prL

Budget Constraint For poor and rich individuals in U the condition is respectively:
1-86 o
wWveo = ﬁN]g and ((1_%)) WY = NYy=+ (NS — NS +NF)73 —I—Ngﬁ. For individuals

AR

in E the condition is instead: W¥# = $(Np, + N¥)'3,

13Being NgT the total number of goods exported from U, they are all sold at the same price equal
to the willingness to pay of individuals in F because in this setting there is no threat of parallel trade

for goods produced in F.
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Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 1 (1+7)L
—L+~-L=WYF S LI A
y + ;y W F +W - (36)
2. Firms in U serving rich only at home and exporting:
1 1 1 L— 3L
r—(1—5)L+—L:WUF+WU( tr)L=-F (37)
A A a
3. Firms in U serving rich only at home and not exporting:
1 1-p8)L
— (1 -pB)L=WYF + WUﬂ (38)
>\R a
4. Firms in F exporting to the rich in U only:
1 1 1 L—B7L
TX(1—5)L+XL:WEF+WE( +T)a b (39)

Equations 37 and 39 yield the following;:

WY  aF+(147)L—p7L <1
WE ™ aF+(1+7)L—BL

1 _ jyUeF+(+n)L-6L

After rearrangement, equation 37 becomes: . Inserting this result

A aL(14+7—7p)
into equation 36 and rearranging I get:
WU — al(l1+71—17103)
7(1—B)(aF + (1+7)L) + BL
This result for the wage allows to obtain: % = T(1il,;;zz(11;4:()1j:;€j:iﬁ 7 and
al(l1+71—1710) aF +(1+7)L — 5L

E _
we= 7(1—p)(aF + (1 +7)L)+ pLaF + (14+7)L — B7L

The marginal willingness to pay of rich individuals in U derives from equation 38:

1 (1+7—7108) (aF + (1 —=B)L)

Az (1—=p8) 7(1—=p)aF +(1+71)L)+ BL

The b.c. of poor individuals yields the number of goods produced in U and consumed
by everybody in the country:

NU — alL(l14+7—713)0
P r(1=8)(aF + (1+7)L) + BL

After substitution and rearrangement, the b.c. of consumers in F shows the total
number of goods produced in U and traded:

NU. W_E _NF_ aL[r(1 = pB)(aF + (1 +7)L)+ BL(BT — 1)]
1/ - [aF + (1+7)L — BTL]?
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Taking the b.c. of rich consumers in U and substituting for all other variables, I obtain

the following value for non traded goods produced in U:
NU al {T(l—5)[aF+(1+T)L—6’ﬁTL]+(1—9)BL
BN "uF + (1-B)L (1= B)(aF +(1+7)L) + 5L
T =B)aF+(1+1)L - BL]}
aF +(1+7)L—G7L

Similarly to the results for arbitrage in equilibrium 1, the equilibrium wage is higher

when I consider arbitrage than when I do not and the marginal willingness to pay of E’s

consumers is higher than the one of poor individuals in U. This implies that arbitrage

1
Ap

for the values from the equilibrium above, this happens whenever
< aF'+(14+7)L— (7L
= 7(1—B)aF + (1 +7)L] + 8L
It is useful for further analysis to express the same constraint in terms of the wage in

U:

opportunities could arise for goods consumed in F whenever —7 < % Substituting

. TaL(1+ 71— B71)
“aF+(1+7)L—-p5L
Depending on the values of the other variables, if iceberg cost are low enough, arbitrage

(40)

opportunities arise for goods consumed in F. This means that another kind of arbitrage

equilibrium would then arise.

4.2.1 Threat of arbitrage for exclusive goods and goods consumed in F

When arbitrage opportunities arise for both exclusive goods and goods consumed in
E, firms in U that serve everybody at home and export must charge an arbitrage-
ﬁT abroad. Firms in F that export to the rich only must charge the
arbitrage-preventing price %7‘ in U, and the same must do U’s firms that serve the rich

preventing price

only at home and export. As before, there are some firms in U that only sell to the

1
AR

the necessary conditions:

rich at price t= and do not export. One last time, I can find the equilibrium by solving

Resource Constraint Denoting as N5, the total number of traded goods for coun-
try U and by N§y the total number of non-traded (exclusive) goods produced in U,

the constraint for U is:
_ NgaFJr (1+7)L N

aF' +(1+71)L—pTL v aF+(1-p0)L
a +NRN a

L (Nizr = Np)

whereas the constraint for £ is:
I NEaF+ (1+7)L— prL
a

which translates into:
B al

:aF+(1—|—T—BT)L
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Budget Constraint For poor and rich individuals in U the condition is respectively:

1-80 e
WY = 3= Np and ((17’%)) WY = Niys=+(Ngp—Np +NP)75 4+ Np 1. For individuals
in E the condition is instead: W = $(Npp — Np + N¥) + 75-Np.

Zero Profit Conditions Must hold for each firm and for all strategies available to
it in this equilibrium.

1. Firms in U serving everybody at home and exporting:

1 1 1 L
—L+—7L=WYF + WUﬂ (41)
)\p )\p a
Which rearranged yields WY = % 2. Firms in U serving rich only at home and
not exporting:
1 1—-03)L
—(1-B)L=WYF + WUﬂ (42)

)\R a
Substituting for the wage found above, the marginal willingness to pay of the rich

(147) aF+(1-B8)L
(1-8) aF+(1+7)L"

3. Firms in U serving rich only at home and exporting:

1 _
equals vl

1 1 14+ 7)L — BL
TX(1—5)L+XL:WUF+WU( +r)L=-F

43
: (43)
Here again, substituting for the wage yields the marginal willingness to pay of individ-

: 1 _ _(+47) abF+(+47-B)L
uals in £ A~ (47=B7) oF+(Q+7)L -

4. Firms in F exporting to the rich in U only:

(1+7)L —p7L
a

1 1
TX(1 — B)L + 1L = WEE + WP (44)

Since I have already derived the marginal willingness to pay of individuals in F, I can

substitute it above and find the wage in £ W = a;i((i:?) 7 aaif((f::__ﬁ@i > WY

The b.c. of the poor yields N§ = %. I substitute this into the b.c. of

individuals in £ and obtain N%. — N¥ + N¥ = a‘;i(g j;’g g))L (aaiﬂ(llj::ﬁ@i — 7'6). |

then plug this value into the b.c. of the rich in U and rearrange to get

v alL7(1—p) aF + (1+7—pB)L  aL(1—60+ 720 — B7°0)
AN 4F +(1+7—pB7)L aF +(1—pB)L alF +(1—B)L

Finally, I substitute this value back into the b.c. of E’s individuals to find

NU aL(1— ) al(l14+7)0  aL(l+7—p7)70
B gF +(14+7—-B7)L  aF+(1+7)L aF +(1+7-8)L

4.2.2 Welfare consequences of arbitrage

Similarly to the discussion developed in the context of equilibrium 1 under arbitrage

constraints, it is important to understand how wealth gains are affected when arbitrage
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threats enter the picture. Again, I expect trade to be preferred to autarky even when
parallel trade is allowed. The question is however how big the gain is for every type of
consumer. It is in fact possible, as I showed in the case of equilibrium 1, that when one
considers arbitrage possibilities, the welfare gains turn out to be higher or lower than
previously calculated. In an effort to avoid parallel trade, firms may decide to export
a lower amount of goods than the one calculated when parallel trade is forbidden. The
welfare of consumers might be lower than expected if the decrease in imports is not

compensated by an increase in domestic production.

Proposition 6. When considering a threat of arbitrage, trade is still preferred to au-
tarky by all types of consumers. A non-arbitrage equilibrium always overestimates the
gains from trade of rich consumers in U and also of E’s consumers, unless transporta-
tion cost are very low. If arbitrage arises in both goods, the increase in welfare of poor
consumers 1s higher than estimated in the non-arbitrage equilibrium iff. ™ > % —1. If
arbitrage arises in exclusive goods only, the welfare of poor consumers is higher than

in the non-arbitrage equilibrium unless both iceberg cost and [ are low.
Proof. IN APPENDIX O

Once we allow for arbitrage threats in exclusive goods, firms in U that serve the
rich only at home and export are forced to charge a lower, arbitrage-preventing price
on the home market. Some of them might then decide to serve everybody at home
and export, thus exploiting the bigger market, or to serve the rich only at home and
not export, thus exploiting the higher prices. This means that poor individuals in U
consume a greater amount of goods, whereas rich in U consume less and individuals in
E face a reduction in imports and also consume less goods than previously calculated.
When £ is very low however, the market for exclusive goods is big. This means that
more firms in U will decide to serve the rich only. In this case, the welfare of poor
individuals is lower than previously calculated. These considerations also hold true
when arbitrage threats arise for goods consumed in E as well, with the only difference
being that when iceberg cost are very low, the arbitrage constraint becomes highly
binding for firms in U serving everybody at home and exporting. Some of these firms
might decide to serve the rich at home, thus decreasing the welfare of poor individuals,

whilst the one of individuals in £ increases and the more so for low levels of inequality.

4.2.3 Numerical exercise for equilirbium 2

Similarly to what I did for equilibrium 1, I now carry out a numerical exercise for
equilibrium 2 in order to grasp some main features of the model. As before, I normalize

population size to 1 and assume fixed and variable costs of F' = 1.7 and a = 1.2
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respectively. This time inequality must be sufficiently high: values of 6 = 0.3 and g =
0.6 are compatible with equilibrium 2 and provide a starting point for some comparative
statics. The numerical exercises comprise two different cases: (i) when parallel trade is
not allowed, so that the arbitrage equilibrium is ruled out by assumption, and (ii) when
parallel trade is allowed, so that trade costs limit the scope of price discrimination. A
first task is observing the welfare effects of a reduction in iceberg cost from 7 = 1.6
to 7 = 1.3. The outcome of this exercise is presented in table 4. Without arbitrage, a
reduction in 7 increases the welfare of all consumers. The increase is of 5.33% for rich in
U and individuals in F and of 4.24% for poor in U. If parallel trade is allowed, reduction
in transportation cost increases the welfare of the poor by 15.8%, but it reduces the
welfare of the rich and of individuals in E by 10.75% and 8.3% respectively. This is
because a reduction in 7 is associated to a stricter arbitrage constraint.

I repeat the same exercise for a decrease in inequality due to an increase in 6 from
0.3 to 0.5. Table 5 shows the results. When parallel trade is prohibited, such increase
enhances the welfare of poor individuals by as much as 70.75% and decreases the one
of rich individuals and consumers in F by 2.75%. The reason is that as 6 increases
from low levels, the poor get richer and can afford a much higher amount of goods
whereas the rich can afford a lower amount of goods. They start purchasing more
mass goods and less exclusive goods, with the final effect being negative and equal
to the one for individuals in E. If parallel trade is allowed instead, an increase in 6
increases the welfare of poor individuals by 66.67% and decreases the one of the rich
by 2.08%. The size of the effect is smaller because there are some firms that serve the
rich at home and do not export. The decrease of welfare of rich individuals is due to
the reduction in the number of firms that serve the rich and export. The number of
goods consumed by individuals in E remains unchanged because although less firms in
U produce exclusive goods and export, more firms in U decide to serve everybody at
home and export.

If T consider a reduction in inequality due to a decrease in [, say from 0.6 to
0.4, the outcome is similar to the one above when parallel trade is forbidden: welfare
decreases by 4.83% for rich in U and consumers in F and increases by 2.76% for poor
individuals. The changes in welfare are smaller than the ones that occur due to an
increase in 6 (although smaller for the poor) because the market for exclusive goods
is increased. If parallel trade is allowed however, a reduction in inequality has a very
different outcome when it is due to a reduction in § rather than an increase in 6.
Welfare decreases by 11.62% for the poor in U. Individuals in £ and the rich in U
instead see their welfare increase by 7.15% and 13.57% respectively. The reason is that
as the market for exclusive goods increases, the rich become more but less wealthy,

so that the arbitrage constraint is less stringent. More firms in U decide to serve the
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rich only and export whereas more firms in F enter the market. Table 6 illustrates the

results of a decrease in f3.

5 Conclusion

In this thesis I develop a model of international trade in which income inequality among
individuals determines the equilibrium trade patterns. Specifically, I consider trade op-
portunities between an egalitarian country and a country with an unequal distribution
of income. I illustrate how in this setting, different equilibria arise depending on the
level of inequality. I consider indivisible goods and non-homothetic preferences in such
a way that allows me to concentrate exclusively on the extensive margin of consumption
and to emphasize demand-side effects. These aspects make the thesis complementary
to the existing literature on the effects of supply-related factors on international trade.

Following the intuition of Foellmi et al. (2013), I investigate the relevance and the
welfare-related consequences of international arbitrage opportunities in a setting in
which price differentials arise due to differences in per capita income both within and
across countries. When exporting to poorer individuals, firms face a tradeoff between
higher prices and bigger markets. Ultimately some firms will decide to either serve rich
consumers abroad instead of poor ones, or not to export at all and serve only the rich
consumers in the home market. This thesis shows that arbitrage opportunities give rise
to export zeroes and reshape the patterns of trade among countries. When countries
forbid parallel trade, the prices of all goods are higher in the unequal country than in
the egalitarian country. Once parallel trade is allowed however, mass-consumed goods
in the unequal country become cheaper than goods in the egalitarian country and the
wage level is higher everywhere. The distribution of winners and losers also changes
once arbitrage is allowed. The following general findings always hold, independently
of whether countries allow parallel trade: i) wages and iceberg cost are negatively
correlated and i) all consumers always prefer trade to autarky.

This thesis introduces a basic model that allows tractability of the subject matter
but abstract from a number of issues. I take the total labor endowment as equal in
the two countries but this restriction might reveal to be overly simplistic in a world in
which both inequality levels and per capita incomes differ widely across countries. I also
restrict my analysis to a two-country setting and it would be interesting to understand
what happens when a multiplicity of countries having different inequality levels engage
in trade. I also introduce inequality in a stylized way and although it could be of
interest to observe the effect of a finer specification of the income distribution, this
model still allows to grasp the general intuition and to obtain first results on the topic.

For this reason I believe it is a good starting point for deepening the knowledge in
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future research.

41



References

Anderson, J. E. & van Wincoop, E. (2004), ‘Trade Costs’, Journal of Economic Lit-
terature 42(3), 691-751.

Bekkers, E., Francois, J. & Miriam, M. (2012), Import Prices, Income and Inequality.

Bernasconi, C. (2013), Similarity of Income Distributions and the Extensive and In-

tensive Margin of Bilateral Trade Flows.

Chaney, T. (2008), ‘Distorted Gravity: The Intensive and Extensive Margins of Inter-
national Trade’, American Economic Review 98(4), 1707-1721.

Dalgin, M., Mitra, D. & Trindade, V. (2008), ‘Inequality, Nonhomothetic preferences
and Trade: a gravity approach’, Southern Economic Journal 74(3), 7T47-774.

Evenett, S. J. & Venables, A. J. (2002), ‘Export Growth in Developing Countries :

Market Entry and Bilateral Trade Flows’, mimeo, London School of Economics .

Foellmi, R., Hepenstrick, C. & Zweimiiller, J. (2010), ‘Non-homothetic preferences,
parallel imports and the extensive margin of international trade’, Research in Fco-

n0Mmics .

Foellmi, R., Hepenstrick, C. & Zweimiiller, J. (2013), The extensive margin of con-

sumption and the extensive margin of trade between rich and poor countries .

Foellmi, R. & Zweimiiller, J. (2004), ‘Inequality, market power, and product diversity’,
Economics Letters 82(1), 139-145.

Haveman, J. & Hummels, D. (2001), Alternative Hypotheses and the Volume of Trade
: the Gravity Equation and the Extent of Specialization.

Haveman, J. & Hummels, D. (2004), ‘Alternative hypotheses and the volume of trade:
the gravity equation and the extent of specialization’, Canadian Journal of Fco-
nomics/ ... 37(1).

Helpman, E., Melitz, M. & Rubinstein, Y. (2008), ‘Estimating trade flows: Trading
partners and trading voumes’, Quarterly Journal of Economics CXXIII(2).

Hunter, L. (1991), ‘The contribution of nonhomothetic preferences to trade.’, Journal
of International Economics 30, 345-358.

Hunter, L. & Markusen, J. (1988), ‘Per capita income as a basis for trade’, Empirical
Methods for International Trade. MIT Press, Cambridge, MA pp. 89-109.

42



Krugman, P. (1980), ‘Scale Economies , Product Differentiation , and the Pattern of
Trade’, American Economic Review 70(5), 950-959.

Linder, S. B. (1961), An essay on trade and transformation, John Wiley and Sons Ltd.,
Almqvist & Wiksell, Stockholm.

Melitz, M. (2003), ‘The impact of trade on intra-industry reallocations and aggregate
industry productivity’, Econometrica 71(6), 1695-1725.

Mitra, D. & Trindade, V. (2005), ‘Inequality and trade’, Canadian Journal of Eco-
nomics 38(4), 1253-1271.

43



Declaration of Autorship

I hereby declare

that I have written this thesis without any help from others and without the use

of documents and aids other than those stated above,

that I have mentioned all the sources used and that I have cited them correctly

according to established academic citation rules,

that the topic or parts of it are not already the object of any work or examina-
tion of another course unless this has been explicitly agreed on with the faculty

member in advance,

that I will not pass on copies of this work to third parties or publish them without
the University’s written consent if a direct connection can be established with

the University of St.Gallen or its faculty members,

that I am aware that my work can be electronically checked for plagiarism and
that I hereby grant the University of St.Gallen copyright in accordance with the

Examination Regulations in so far as this is required for administrative action.

44



6 APPENDICES

A. Proof of proposition 1

Figure 2 shows equation 6, which represents the equilibrium wage for equilibrium 1:
both the r.h.s. and the Lh.s. of the equation are decreasing in wage. I prove in section
3.6.2 that the rightmost crossing point is not an economically valid equilibrium. If I
substitute the trade condition 15 into equation 6, I know that the graph of the r.h.s.
has to lie above the one of the L.h.s., in order for the equilibrium to occur at the leftmost
crossing point. Vice versa, if I substitute for the trade condition of equation 16, I want
the graph of the Lh.s. to be above the one of the r.h.s. in order for the equilibrium
to occur at the leftmost crossing point. Substituting in equation 6 the critical value
of the wage found in equation 15 and setting the r.h.s. to be greater than the Lh.s. 1

obtain the following:

BTLO alL _ aF +(1+71)L—p7L
al aF +L = aF + (14 7)L — aL*EtE

2

2(aF + L)~ BrLO aF + (1+7)L — B7L
F+L 7L
27L(aF + L) — BO(rL)* < (aF + L)* + (aF + L)(1 — B)7L

BO(TL)? — (1+ B)(aF + L)7L + (aF + L)* > 0

Solving the associated equation for 7L we obtain:

—WA@FHE) 4 /(14 B)2(aF + L)? — 480(aF + L)?
(TL)12 = 260 B
(aF + L)[—(1+ B) £2/1+ 52 + 28 — 4530)

450

This implies that the inequality is solved for values of 7 s.t.:

(£ +1)[—(1+8) —2y/1+ 52 +25(1 — 20)]
4536

T <

or

(£ + 1)1+ B) +2¢/1+ B2 +2B(1 — 20)]
456

The r.h.s. of the smallest solution is always negative, hence it is not binding in the

T >

model above because trading cost cannot be lower than 1. The second equation is the

one that matters for equilibrium 1. Rearranging we obtain:

T —1—B+2y/1+B2+28(1 —20)
a4 436
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Applying the same reasoning as above, I can substitute the critical value of equation
16 into equation 6 and set the L.h.s. greater than the r.h.s. this time. It follows that:

prloa aF + (1+7)L—p7L
al. 7 aF +(1+7)L—alLl

2

aF + L+ 7L(1—p)

9 _
pr > aF + L
TL(1 - )
2—57‘—1>—aF+L
T 1— 756

<
aF
T‘i‘l 1—ﬂ

The two conditions are exactly the ones of proposition 1.

B. Proof of proposition 2

For country F, the number of active firms is NV g = <Frr +}L7L - +“LL T under trade
alL wU
and N = ~ lﬁii 7 under autarky. The former is greater than or equal to the latter if and
only if
1 >aF+(1—i—7’)L—|—aF—|—L
aF +(14+7)L — % = [aF + (1 4+ 7)L](aF + L)

The greater the value of the wage, the less likely it is that this condition will be satisfied.
The lowest admissible value for the wage under equilibrium 1 is given in equation 13.
If the condition is not satisfied at this minimum value, then we know that it does not
hold for any other value in this setting. Substituting for the critical value of WY and
rearranging we obtain:

aF +(1+7)L  (aF+L)+7L
~2aF+L)+7L 2aF+L)+7L

This last value is obviously greater than %, but it is also greater than the critical
value found in equation 14. The inequality above never holds true under equilibrium
1, indicating that the number of active firms in £ under equilibrium 1 is lower than

under autarky. The number of goods available to individuals in F is N§ + NV =

alL alL alL

alL
aF+(1+7)L— V[II/%J aF+(1471)L + aF+(1471)L aF+L

After some rearrangement, we obtain that the former is greater than the latter as long

in equilibrium 1 and N = under autarky.

as WY < 2, which coincides with the trade condition calculated above. The number

of varieties available in £ under equilibrium 1 is greater than the one available under

autarky.

alL

(0L under trade and

In country U, the number of active firms is NV =

NE = a;iL “;;1((11__95); in autarky. Since (1 —65) > (1 — ) by construction and
— +E‘1L+T) 7 < £, it is always true that N > NV and that the number of active firms

in U is greater under autarky than under equilibrium 1. Under equilibrium one, the
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number of goods consumed by the rich in U is equal to the number of goods consumed
by individuals in F and is greater than the number of varieties available under autarky
if

alL aL alL al  aF+(1-6p)L

= + >
aF+(1+7)L— aF+(1+7)L aF+(1+7)L " aF+LaF+(1-p)L

After rearrangement we obtain:
WY(aF + L)(B(1 —0)+7) < alaF + L — BOL) + WYT0BL

Simulations show that WU is always lower than one and around a value of 0.5, in-
dicating that the inequality always holds and the number of goods consumed by the
rich under equilibrium one exceeds the number of goods consumed under autarky.

The number of goods consumed by poor individuals in U under equilibrium 1 is

NY + NE = m +WUo — m, which is greater than the varieties available
under autarky N¥ = 4% if and only if WY > —t& which corresponds to the trade

condition 15. The number of varieties consumed by poor individuals under equilibrium

1 exceeds the one of autarky.

C. Proof of proposition 3

In equilibrium 2, the number of goods produced in E is given by equation 10. This value

alL
aF+L7

that a lower number of firms is active under equilibrium 2 than in autarky. However,

is smaller than the one calculated for the autarky equilibrium: N = indicating
since the two countries engage in trade, the number of goods consumed by individuals
in E is N¥ + N, which is equal to the number of goods consumed by rich individuals
in U. Equation 11 shows the total number of goods produced in U. The minimum value
of NY is attained at the (lower) boundary level of WY. The smallest number of active

firms in U under equilibrium 2 is:

N S aL __ Plimtemr _
B=aF4+(Q+7)L—-BL aF +(1+7)L—BL
aLlaF + (1+7)L — SL] B aLlaF' + (1+7)L — L] B
C[aF+(1+7)L—-BL)aF+ (1+7)L] [aF+(1+7)L—BL)[aF + (1+7)L]
alL
T aF + (1+7)L

which is smaller than the value calculated in the autarky equilibrium and which implies
that the number of goods consumed by individuals in £ and rich individuals in U is

at least:
al al

NE NU:
* F+(+0L—BrL  aF+(1+7)L
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This value is greater than N¥ as calculated for the autarky equilibrium if

al n alL - alL
alF' +(1+7)L—p7L  aF+(14+7)L " aoF +L

rearrangement yields (aF + L — 7L)(aF + (1 4+ 7)L) + 8(7L)* > 0 which is always
true, indicating that individuals in F can afford a higher amount of goods in a trade
equilibrium. The same holds for rich individuals in U as long as

alL N aL - al aF +(1-6B)L
aFF +(1+7)L—p7L  aF+(14+7)L  aF +L aF+(1—-p)L

Rearranging again results in the following (aF' + (1 — 8)L)(aF' + L)[2(aF + (14+7)L) —
BTLl+ (aF + (1+7)L)[fTL(aF + (1 —B7)L) — (aF 4+ (1 — BO)L)(aF + (1 +7)L)] > 0,
which is also always true.

The number of goods consumed by poor individuals in U under equilibrium 2 is
NE =WUg < m The lower wage equilibrium point is a decreasing function
of trading cost. Consequently, the number of goods consumed by poor individuals

decreases with increasing trading costs. Under an autarkic regime, poor individuals

alf
aF+L

poor individuals can purchase at least

al, .
aF+L"

i.e. the amount they can afford in autarky.

goods. As proved in the text, trade only occurs if WV >

alf
aF+L7

can afford to buy

D. Proof of proposition 5

In order to prove the statement, we must prove that for every type of consumer, the
amount of goods consumed in the arbitrage equilibrium is higher than in autarky
and higher/lower than in non-arbitrage trade equilibrium (depending on the type of

consumer).

Poor individuals in U If arbitrage only arises for exclusive goods, poor individuals

T—p7+1 al®
T aF+(+7)L—BTL—pBaF "

consume the following amount of goods: Np = N§ + N5 =

Under autarky, Np = a?,]jf' 7. Trade is preferred as long as:
T—pBr+1 al® al®

T aF+(1—1—7‘)L—67‘L—ﬁaFZaF+L
(1+7—p7)(aF+ L) >7(aF+ (1+71)L — 7L — BaF)
aF + L+ 71aF + 7L — BraF — BrL > 1aF + 7L + 7°L — BraF — B7°L
aF + L —BrL > *L(1 - )

aF +L>71L(t+ 5 — p71)
T 1
<
Lyl T T+ 8- pr
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Since, as specified in proposition 1, the r.h.s. cannot exceed 11%%9, the inequality
always holds. If arbitrage opportunities arise for both exclusive goods and goods

consumed in F, poor individuals consume the following amount of goods: Np = NY +

NE‘ _ aL(6+067)
P ™ aF+(1+7)L

inequality and rearranging yields 76aF" > 0, which is always true and indicates that

which is preferred to autarky as long as it exceeds a‘}LfL. Setting the

poor individuals always consume a higher number of goods in an arbitrage equilibrium
than in autarky.

When arbitrage is forbidden, poor individuals consume Np = NV + NE = wUVg >

alL
aF+(1+7)L

arise for exclusive goods'? if
T—p[T+1 alf S al
T alF'+(14+7)L—B7L—paF — aF+ (1+7)L
. 7(1 = B)(aF +1L) 1
~r(1-B)aF+7L)+ L+ AF +7L+7(1—B)L ~ 2

which is always true for equilibrium 1 and indicates that poor individuals consume

. They consume a higher number of goods when arbitrage opportunities only

a higher amount of goods in the arbitrage equilibrium than in the non-arbitrage one
when the wage is at its minimum. If the condition also holds at the maximum wage,
then it always does. The maximum wage s.t. parallel trade only occurs for exclusive

goods is WY = % (see equation 29). Substituting and rearranging yields:

Tl+7)(1=PB)aF +7(1+7)(1+7—p7)L

A= RaF +r(+ (- PL+aF+ 1+ 7L

this condition always holds true unless tau is low (but not so low to trigger arbitrage
in goods consumed in F) and f is very high.

If arbitrage arises in both types of goods,'® the welfare of poor individuals is higher
than previously estimated if

al(0+ 16) I
>
Frarnr=-"?

If this condition holds at the highest value of the wage, then it always does. The
highest value of the wage s.t. arbitrage occurs is given in equation 24. Substituting
and solving yields 7%(1 — 8)(aF + 7L) + 7L(t + f — 1) — (aF + L) > 0. Numerical
simulations show that this never holds true for values of iceberg cost for which parallel
trade arises in both goods. If the same also holds for low values of the wage, then
one knows it never holds true. The minimum value of the wage s.t. parallel trade
occurs for goods consumed ink is given in equation 29. Substituting and rearranging
we obtain 0 > 0, implying that the welfare in the arbitrage cannot exceed the one of

the non-arbitrage equilibrium.

4From now on I shall refer to this kind of arbitrage as arbitrage setting 1.
5From now on I shall refer to this kind of arbitrage as arbitrage setting 2.
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Rich individuals in U In arbitrage setting 1, rich individuals consume the following

amount of goods:
aL(t — BT+ 1) alf
aF+(1+7)L—B7L aF+(1+71)L
aL(1—-08) (r—0)aF+(1+7)L]—pfraF aL[laF+ (1+7)L— (84 7)0L]
aF'+(1+7)L aF+(1+7)L — B7L — BaF (aF +(1+7)L)(aF + (1 — )L
alL(1 =)L+ TL){(t —0)[aF + (1 + 1)L — STL] — fraF} _
(aF + (14 7)L)(aF + (1 = B)L)[aF + (1 4+ 1)L — 7L — praF]

Ng =Nf + Nj =

__aL(r—pr+1) aLlaF + L+ 7L — BOL — 0L — aF — 0L + 05L]
aF+(1+7)L—prL (aF + (1 +7)L)(aF + (1 — B)L) B
al(l1—8) (r—0)aF+(1+7)L] - pBraF (aF +L— 3L+ BL+7L)

aF +(1+7)L aF+(1+7)L—B7L — paF alF' +(1—-pB)L

~aLl(r—Br+1) aL(l1—60)(aF +(1+7)L)

T aF+(1+7)L—-B7L  (aF+(1+71)L)aF +(1—-p6)L)

aL(l = B){(r = O)[aF' + (1 + 7)L] — BraF} aF +(1+7)L B
(aF'+(1+7)L)(aF + (1 - B)L) aF +(1+7)L — BrL — BaF
aL(t — BT+ 1) aL(1—0)

T aF+(1+7)L—BrL  aF+(1-B)L
alL(l1—38) (r—0)aF+(1+7)L—B7L] — Bral
aF +(1—pB)L aF +(1+71)L — B7L — BaF B
aLl(r—pBr+1) al
T aF+(1+7)L—BrL  aF+(1-A)L
(1—=0)[aF +(1+7)L—B7L— BaF] — (1 —p){(r —0)[aF + (14 7)L] — BraF’}
al'+(1+71)L — 1L — BaF
The numerator of the last term can be rearranged in the following way: aF[1 — § +
7(28 —1— %]+ L[1 + 7328 — 1 — $?)], hence the final result is:
al(t—pr+1) al{aF[1 - B+ 71268 —1—-8%)]+ L1+ 728 —-1- %]}
aF+(1+7)L—B7L (aF + (1= B)L)[aF + (1 +7)L — 7L — BakF]

oL aF+(1-B0)L
aF+L aF+(1-p)L "’

*

Ng

In autarky rich individuals consume hereby trade is preferred to au-

tarky as long as
aL(t — BT+ 1) al{aF[1 —B+71(28—1—-8%)]+ L1+ 7228 —1- %]} S
aF +(1+71)L—p7L (aF + (1 = pB)L)[aF + (1 4+ 1)L — BTL — BaF)| -
al  aF +(1—p0)L
aF +L aF+(1-p0)L
For simplicity, I define the last factor of the 1.h.s. as B. After multiplying both sides
by aF + (1 — B)L this yields:
(aF+(1—=B)L)(T+1—p7) N B < aF + (1 —p0)L)
aF'+(1+71)L—p7L al. — aF + L

B 7(1—B)(aF + L —BL)(aF + L) + (aF + L)* = BL(aF + L)
aL (aF + L)(aF + L+ 7(1—p)L)
(aF + L — BOLY(aF + L +7(1— B)L

(aF +L)(aF +L+7(1—-p)L)
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After some rearrangement, the inequality becomes:

B TaF + BrL/(1 — )+ pTOL/(aF + L) S BTL
aL(1—p) (aF +L)(aF +L+71(1-p5)L) — (aF+L)(aF+L+7(1—-p3)L)

which is always true, indicating that even when we consider the threat of arbitrage for
exclusive goods, rich individuals can purchase more goods than in autarky. In arbitrage

setting 2, the rich consume an amount of goods greater than in autarky if:

vy e 0L =T0) (147 —Br)  2aL[0+ 70— 1+ (1—70)(1+ 7~ B7)]
N = Ng + Ny = al'+ (1+7—p7)L * aF + (14 7)L T
al[l =0 —7(1-B)1—70)] = aL aF+(1-p0)L
al + (1 - pB)L aF +L aF +(1-B)L

Rearrangement yields:

alL(1—=70)(1+ 71— p7) N 2aL[0+ 70 — 1+ (1 —70)(1 + 7 — 7))
aF +(1+7—p67)L aF' +(1+71)L
(aF + L)[0+7(1—=5)(1—70)]+65L
(aF + L)(aF + (1 —p)L)

>0

The inequality is always satisfied for values of 7 s.t. arbitrage opportunities arise in
both kinds of goods.

If parallel trade is not allowed, rich individuals purchase F“—LaL goods, which
aF+(1+7)L— WU

is lower than the amount calculated for arbitrage setting 1 iff.

aL(t — BT+ 1) al{aF[1-08+4+7128-1-5%)]+ L1 +7%(26—-1- 5]}

aF +(1+7)L—G7L (aF + (1= pB)L)[aF + (1 4+ 1)L — BTL — SaF|
> alL
aF + (14 7)L — #%

A higher wage in U increases the denominator of the r.h.s., thereby making it more
likely that the inequality is satisfied. The smaller wage s.t. trade occurs is given in
equation 15; if the inequality is satisfied at this critical point, it is satisfied at all other
wage levels. Substituting for the wage and rearranging yields:

B tL(tr+p—p71)—(aF + L)
oL " 7L(aF +(1+7)L—B7L) —

which is never true for values of iceberg cost s.t. trade occurs. We deduce that for low
values of wage rich people consume more in the non-arbitrage equilibrium than in the
arbitrage one: Omitting the threat of arbitrage from the model means overestimating
the gains from trade of rich individuals. One needs to verify what happens at high
levels of wage as well though: if the condition is not satisfied at the upper critical level
of wage, then it is never satisfied. The upper limit on wage that we consider is the

one at which the threat of arbitrage does not arise for goods consumed in E, which is

o1



expressed in equation 29. Substituting and rearranging, the condition becomes:

2 —1— pr? N (14+7)p7L N
alF +(1+7—-p7)L  (aF+(1+71—p87)L)(aF +(1+7)L)
T aF[l =f+7(20 -1 =)+ LA+ (20 -1-5")] _
aF'+(1—-p)L aF' +(1+ 71— p7)L — BaF -

which is never true. Only the second term on the 1.h.s. is positive, and it is of smaller
value than the other two terms together. This means that the gains from trade for rich
individuals are lower than the ones expected when arbitrage is not considered.

The same proof has to be done for arbitrage setting 2, when parallel trade arises in
both exclusive goods and goods consumed in F. If the amount of goods consumed in the
arbitrage equilibrium exceed the one consumed in the non-arbitrage equilibrium for low
values of wage, then it always does. This time, the lowest value of wage s.t. arbitrage

occurs in both types of goods is WY = aL(1+7)

= Fr(L” Substituting and rearranging yields:

(L—r0)(1+7-pr) 1-0-7(1-B)(1-70)

aF +(14+717—p7)L alF' + (1 —-pB)L

(20 — )T +27%(1—pB) —27%0(1 — B) — 1
TlaF 4+ (14 7)L]

+

>0

The inequality always holds for values of tau s.t. parallel trade occurs, indicating that
the non-arbitrage equilibrium underestimates the gains from trade of rich individuals

when trade cost are sufficiently low to trigger parallel trade in both types of goods.

Individuals in E In the first arbitrage equilibrium, individuals in £ consume the

following amount of goods:

aL(T +1— 1)
aF +(1+71)L— prL

N¥ = Ng +Np =
The amount they consume in autarky is - lﬁfi -

aL(t+1-p7) aL : .
TP (LTI BT > FiD which after rearrangement becomes:

The former is greater than or equal to

the latter as long as
7(1 = B)aF >0

The inequality always holds. In the second arbitrage equilibrium, individuals in £

aL(1—76)(1+7—pT) 2aL[0+70—1+(1—70)(14+7—BT
aF+(1+7—pT)L + aF+(1471)L

amount consumed in autarky as long as

) goods, which is greater than the

consume

raF[l = f =0 -70(1 = B)] = LT0(1 +7 = 1)  2[r(1 =) — T -8)+0]
(aF 4+ L)(aF + (1+7)L) aF' +(1+71)L -

The first term is negative, the second term is positive and greater than the first term,

indicating that the inequality always holds.
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The number of goods that individuals in £ consume when arbitrage is forbidden is:

al

aF + (14 7)L — #%

NP =NF4+ NV =

Which is lower than the amount consumed in arbitrage iff

al(t+1— 1) S alL

aF +(1+7)L—p7L ~ aF + (1+7)L —

Similarly to the reasoning applied in the previous paragraph, a higher wage decreases
the r.h.s. of the equation, making it more likely that the inequality holds. The min-
imum value of the wage for which arbitrage only arises in exclusive goods is given in
equation 29. If the inequality is satisfied at this critical point, then it is satisfied for all
other (higher) values of the wage (and iceberg transportation cost). Substituting for
the critical value of the wage and rearranging we obtain 7(8+7)L > aF + (1 + 72)L,
which is never true. We deduct that for high values of transportation cost (i.e. low val-
ues of wage), overlooking the threat of parallel trade means overestimating the gains
from trade of individuals in F. To verify what happens at high wage levels, I can
substitute the highest wage value s.t. arbitrage opportunities arise. The value was
derived in equation 29. Substituting into the inequality above and rearranging yields
(12 = 1)(aF + (1 +7 — B7)L) > f72aF, which is only satisfied when 3 is very low, i.e.
when the market for exclusive goods is big. The same reasoning can be applied to the
second arbitrage equilibrium, but this time the lowest wage s.t. the equilibrium occurs
is the minimum wage s.t. arbitrage arises for goods consumed in E as expressed in
equation 29. Substituting and rearranging yields rer-1)_ 14207 (1-5)1-19) > () Which is

TlaF+(147)L]
always true: The gains from trade are higher if arbitrage is allowed and if it occurs in

both kind of goods.

E. Proof of proposition 6

Similarly to what I did for equilibrium 1, I must prove that for every type of consumer
the amount of goods consumed in the arbitrage equilibrium is higher than in autarky
and higher/lower than in non-arbitrage trade equilibrium (depending on the type of

consumer).

Poor individuals in U In arbitrage equilibrium 1, poor individuals consume the
aL(147—p7)0

1-B)(aF+(1+7)L)+BL"

goods. Their welfare is higher in the arbitrage equilibrium

following amount of goods: Np = Np =

alf
aF+L

Under autarky, poor
consumers can afford

if:

aL(1+7—p7)0 S aLf
1 —B)aF +(1+7)L)+BL = aF + L
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After rearrangement we have:

F
%+1+57226+72

which always holds true. In arbitrage setting 2, poor individuals consume Np =

aL(1+7)0
aF+(1+r)L 899

the autarky amount if 7aF > 0, which is always true. Applying the same reasoning,

ds. Following the same proceeding as before and rearranging, this exceed

the welfare of poor individuals is higher in arbitrage setting 1 than in the non-arbitrage
trade equilibrium if:

CLL(l—{—T_ﬁT)Q ,
7(1—=5)(aF + (1+7)L)+ SL >Wve

ie. if
WU < aL(147) B pBralL
“r(1—-B)aF +(1+71)L)+BL 7(1—p)aF + (1+7)L)+ BL
If the condition is satisfied at the higher level of the wage the it always is. Arbi-

trage arises only for exclusive goods as long as the wage is below the amount ex-
pressed in equation 29. Substituting and rearranging, the condition above becomes

1> Mﬁ + 7%(1 — ) which is true unless 3 is very low. To gain full understand-

ing, one must check what happens at the lowest value of the wage. The minimum

value of the wage s.t. trade arises is WY = a;i 7. Substituting and rearranging yields

aF'+L > (1—p)(7+ B)7L, which always holds true. This means that if transportation

cost are high, the welfare is higher in the arbitrage setting than in non-arbitrage one.
If iceberg cost are low, non-arbitrage welfare is almost always higher, although there
is no arbitrage for goods consumed in FE.

When 7 is low enough to trigger parallel trade in both goods, poor individuals con-
aL(1+7)6
aF+(1+1)L
equilibrium at the maximum value of the wage, then it always does. The maximum
PRI
I obtain: (14 7)0 > 1, which only holds true if 7 > 5 — 1. The minimum value of WY

TaL(14+7—BT1)
aF+(147)L—BL"

sume goods. If this amount exceeds the one consumed in the non-arbitrage

value of the wage s.t. equilibrium 2 occurs is Substituting and rearranging

s.t. arbitrage setting 2 occurs is WU = Substituting and rearranging
yields:

(aF +(1+7)L)(1— 721 - B)) > BL(1 + 1)
which is always satisfied for values of the variables s.t. arbitrage setting 2 occurs.

Hence for low values of 7, poor individuals have higher gains in the arbitrage setting.

Rich individuals in U In the first arbitrage equilibrium, rich individuals consume

the following amount of goods:

U U g aL(aF + (14 7)L—BL)(1+ 71— f37) al .
N =Ny & Ner + N7 = 2aF + (1L +7)L - prL) oF+(1-p)L
{T(1 —B)(aF+(1+7)L—087L)+ (1 —0)BL (1 —B)(aF + (14 7)L — BL)
(1= B)(aF + (1 +7)L) + 5L aF + (14 7)L — B7L

o4
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al,  aF+(1-B9)L
aF+L af+(1—B)L

equilibrium if they can consume more goods than under autarky. Setting the inequality

Under autarky, they consume instead goods. They prefer an arbitrage

and rearranging yields the following:

1
(aF +(1+7)L —B7L)
(aF + (1+7)L)7(1 — B) — 267°L(1 — B)] + B*7°L*(1 — B) — BL(1 + 7 — B7)(aF + L)x

BOL[T(1 —pB)(aF (1 —7)+ L) — (aF + (1 — B)L]
*(“F+(1_5)L)}+ 71— B)(aF + (1 +7)L + AL

{(@F + (L4 )L)[(@F + L)(aF + (1= B)L)(1+ 7 — B7)+

>0

The first term is always greater than zero, whereas the second one can be greater or
lower than zero, depending on the values of the variables. Intuitively, it seems that
the first term exceeds zero by a greater amount than the second term is lower than
zero. This implies that the inequality is satisfied. In order to check the intuition, I
run simulations, which confirm my first guess. I must repeat the same exercise for
the second arbitrage equilibrium. In this case rich individuals consume the following

amount of goods:

L(1+7—07) alL(1+71)60 aL(14 17— p7)76

N :NU NU NE: a —

& =Nan + Npr WF+(I+7—pnL  aF+(1+7)L aF+(1+7-f)L
aL(1—0)T aF+(1+7—p8)L aL(l—60+7%0—37°0)

aF +(1+7—p7)L aF +(1—-p3)L aF'+(1—-p0)L

Setting this amount greater than the autarky amount, it is straightforward that the

condition is always satisfied.

aL + aL-WUYV6BL
aF+(1+7)L—B7L " aF+(1+7)L—BL

trade equilibrium. A smaller wage in U increases the number of goods consumed, which

Rich individuals in U consume goods in a non-arbitrage

is then minimum at the highest wage. Given that trade only arises if the wage is greater
than —2&—  if the arbitrage equilibrium is preferred at the minimum wage level, then

aF+L?
it is also preferred at any other wage level. Substituting for the critical value of the

wage and rearranging yields the following:

(aF + (1 = B)L)[taF(1 — B8) + L(B*1 + 27 — 287 — B + 272 + %1% — 3372)]
(aF +(1—p0)L)(aF + (14 7)L — B71L)?

BrL(1 — B)(aF + (1+7)L — BTL) (1= B)(aF +(1+7)L —087L) + (1 — )L
(aF + (1= B)L)(aF + (1 +7)L — BrL)? ' [r(1 — B)(aF + (1 + 1)L + BL](aF + (1 — B)L)
aF 4+ (1 - BO)L

~ (aF 4+ L)(aF + (14 7)L — BL) 20

The first term on the 1.h.s. always exceeds the second one, and the third term is always
positive. The whole L.h.s. is higher for higher values of 7 and lower values of all other
variables (3,0, a, F'). Simulations show that the term is never lower than zero. A trade
equilibrium that does not consider arbitrage threats always underestimates the actual

gains from trade of rich individuals.
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I must repeat the same exercise for the case in which arbitrage arises in both types
of goods. In this case, the minimum wage to consider is the critical one that gives rise
to parallel trade in goods consumed in F as indicated in equation 40. If the amounts of
goods consumed in the arbitrage equilibrium exceeds the amount consumed in the non-
arbitrage equilibrium at this point, then it always does. Substituting and rearranging
yields

(1-p)r N (1-p5)r aF+(1+71-p8)L
aF+(14+7—-p7)L aF+(1+7—-p7)L aF +(1—-p)L
A+7—=p1)10(F+(1+7—-pF)L)+aF +[14+7—8—p0r(1+7—p7|L

laF + (1 +7— f3)L]?
1—60+7%0 - 37%0 (1+7)0
aF'+(1—-p)L aF' +(1+7)L —

+

All positive terms exceed the one negative term in size, indicating that the condition

is always satisfied.

Individuals in E In arbitrage setting 1, individuals in £ consume the following
amount of goods:

aL(aF +(1+7)L—BL)(1+ 71— BT)

NE — NU NE —
Rt (@F + (1+ 1)L — B7L)?

The amount they consume in autarky is alfii 7. The former is greater than or equal
to the latter as long as aL(“f:ér(LlTiLT)_f_L;(:;;g_ﬁ T > alﬁii =, which after rearrangement

becomes:
T(1=p)[(aF+(1+7)L—pL)(aF+L)—(aF+(14+7)L—B7L)L]+L(aF+L)(1—1) > 0

The first term in the square bracket is always greater than the second, hence the
inequality is always satisfied. In arbitrage setting 2, individuals in £ consume the

following amount of goods:

B AU o al(l1+ 71— fB7) alL(1+T7)60 _aL(l+7’—ﬂ7’)79
N = Nap N T (@F+(l+r—Br)L)  aF+ (7L aF+(1+7—B)L

To check whether this amount exceeds consumption under autarky one must set the

inequality and solve. This yields:

(14+7—p1) 1+7m¢  (A4+7-p81)0 1 _
(aF+(1+7—-07)L) aF+(1+4+7)L aF+(1+7—-p)L aF+L "~

The first term is greater than the third, whereas the second is smaller than the fourth.
The first difference is however much greater than the second, indicating that the condi-
tion is always satisfied. Individuals in £ can consume more goods in a trade equilibrium

than in autarky.
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al + alL-WY0B8L
aF+(147)L—B7L ' aF+(14+7)L—BL

goods. This quantity depends negatively on the wage, reaching its maximum at the

In the non-arbitrage trade equilibrium, consumers in £ buy

lowest level of the wage, s.t. trade arises. If the number of goods consumed by individ-
uals in £ in arbitrage setting 1 is higher than the one consumed in the non-arbitrage
equilibrium at the critical (lowest) wage, then it is also higher at any other level of the
wage. When I consider the first arbitrage equilibrium, the critical level of the wage is

given in equation 20. Substituting and rearranging gives:

(1= B)(aF + (1 +7)L)? = BLAA +7)(1 — B)(aF + (1 +7)L) + (BL)*(1 — B) >
(aF + (1 — BO)L)(aF + (1 +7)L)? — BL2r(aF + (1 + 7)L)(aF + (1 — BO)L)+
(BLY*T*(af + (1 — BO)L)

The first and third terms on the r.h.s. are greater than the first and third term on
the L.h.s., whereas the opposite is true for the second term. The difference in the odd
terms is however higher than the difference in the even term, indicating that the r.h.s.
is always greater than the Lh.s. Simulations confirm this intuition, indicating that
when the number of goods consumed in the non-arbitrage equilibrium is maximum,
the inequality does not hold. In order to check whether the inequality ever holds, I
must check what happens at the maximum critical level of the wage s.t. arbitrage

. U __ aL(147)
oceurs, i.e. W% = gy -

then it never is. After substituting and rearranging I obtain:

If the inequality is not satisfied at this point,

—7(1=B)(aF + (1 +7)LP(1+ pr — 1) + BLr(aF + (1 4+ 7)L)*(1 — 0+ 7(1 — 48 — 6 — %))
(BL)*(aF + (1+7)L)[r(8> =38 — (1= B)r2 +20(1 +7) — 1 — B)]+
(BL* (1= +07(1+7)—7%) >0

All terms are lower than zero, hence the equality does not hold. This means that the
number of goods consumed by individuals in £ in a non-arbitrage equilibrium is always
higher than the one calculated in arbitrage setting 1.
I must repeat the same exercise for arbitrage setting 2 as well. In this case, the
lowest value of the wage is the one of equation 40. Substituting and rearranging I
(14-7)0 (aF+L)(10+720+1-B120)+ L(720—287%0+730(1—B)—2B70+7—P)

. 1-p)7

0, which is always negative. At low values of the wage, individuals consume less goods

in the arbitrage equilibrium. If this also holds true for high values of the wage, then
it is generally true. The maximum value of the wage s.t. arbitrage in exclusive goods
occurs in equilibrium 2 is implicitly expressed in equation 35, which can be rearranged

to WV < g 631(?1 (P}igﬁ T))L) 5z - Substituting this value and rearranging yields:

1+7—07 (1+71)0 (1+7—-p1)10+1

alF +(1+7—-p07)L aF+(1+7)L aF +(14+7—-p)L
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. (147 — B7)0BL
aF + (1+7—B)L)[r(1 = B)(aF + (1 + 7)L) + BL]

>0

The inequality always holds, indicating that for high values of the wage (i.e. low

values of transportation cost), the welfare of E’s consumers is higher in the arbitrage

equilibrium than in the non-arbitrage one.

Rich | Poor | Individuals in E
0.58 0.33 0.58 T=1.6
Goods Consumed - No Arbitrage

0.6 0.35 0.6 T=1.35
Percentage change 3.95% | 7.16% 3.95%

0.77 0.37 0.51 T=1.6

Goods Consumed - Arbitrage

0.79 0.43 0.49 T=1.35

Percentage change 3.02% | 16.7% -3%

Table 1: Change in the number of goods consumed before and after a decrease in

iceberg cost in equilibrium 1. § = 0.7 and 8 = 0.7

Rich | Poor | Individuals in E
0.6 0.35 0.6 =
Goods Consumed - No Arbitrage

0.57 0.48 0.57 =

Percentage change -5.7% | 35.39% -5.7%
_ 0.79 0.43 0.49 =
Goods Consumed - Arbitrage

0.79 0.56 0.49 =

Percentage change 0% | 28.57% 0%

Table 2: Change in the number of goods consumed before and after an increase in 6 in
equilibrium 1. 7 =1.35 and § = 0.7

Rich Poor | Individuals in E
) 0.6 0.35 0.6 B8 =0.7
Goods Consumed - No Arbitrage

0.58 0.36 0.58 6 =0.5

Percentage change -3.33% 3% -3.33%
_ 0.79 0.43 0.49 B8=0.7

Goods Consumed - Arbitrage

0.7 0.4 0.54 B8 =0.5

Percentage change -12.58% | -10.78% 10.55%

Table 3: Change in the number of goods consumed before and after a decrease in 5 in

equilibrium 1. 7 =1.35 and 0 = 0.7
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Rich | Poor | Individuals in E
. 0.6 | 0.146 0.6 T=1
Goods Consumed - No Arbitrage

0.63 | 0.153 0.63 T=
Percentage change 5.33% | 4.24% 5.33%

1.87 | 0.17 0.59 T =

Goods Consumed - Arbitrage

1.67 | 0.19 0.54 T =

Percentage change 3.02% | 16.7% -3%

Table 4: Change in the number of goods consumed before and after a decrease in

iceberg cost in equilibrium 2. § = 0.3 and 8 = 0.6

Rich Poor | Individuals in E
0.63 0.153 0.63 =
Goods Consumed - No Arbitrage

0.62 0.26 0.62 =
Percentage change -2.75% | 70.75% -2.75%

1.67 0.19 0.54 =

Goods Consumed - Arbitrage

1.63 0.32 0.54 =

Percentage change -2.08% | 66.67% 0%

Table 5: Change in the number of goods consumed before and after an increase in # in
equilibrium 2. 7=1.3 and 8 = 0.6

Rich Poor | Individuals in E
) 0.63 0.153 0.63 B =0.6
Goods Consumed - No Arbitrage

0.6 0.16 0.6 B =04

Percentage change -4.83% | 2.76% -4.83%
_ 1.67 0.19 0.54 B =0.6

Goods Consumed - Arbitrage

1.9 0.17 7.15 =04

Percentage change 13.57% | -11.62% 7.15%

Table 6: Change in the number of goods consumed before and after a decrease in 3 in
equilibrium 2. 7=1.3 and § = 0.3
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Figure 1: Lorenz Curve for § = = 0.5
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Figure 2: Final equation for equilibrium 1: L.h.s. and r.h.s.
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Figure 3: Final equation for equilibrium 2: Lh.s. and r.h.s.
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Figure 4: Cutoff Lines among equilibria for 7 = 1.2 and different values of inequality

parameters
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Figure 5: Number of goods consumed by poor individuals in each trade equilibrium

and under autarky
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Figure 6: Number of goods consumed by rich individuals in each trade equilibrium and

under autarky
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Figure 7: Number of goods consumed by individuals in E in each trade equilibrium

and under autarky
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