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Abstract

In this paper, I estimate the economic e ects of adopting a customs union in the context of
an oligopolistic market with multinational Þrms, tari s and non-tari barriers. SpeciÞcally,
I estimate a model of demand and supply for cars in Argentina and Brazil and I look at the
consequences of adopting MERCOSUR, a regional trade agreement to be fully implemented
in 2006. I use the random-coe cient approach to estimate the demand for di erentiated
products. On the supply side, I develop a model of the strategic behavior of multinational
Þrms in the presence of active trade intervention in the form of tari s and non-tari barriers
(NTBs). I propose a minimum-distance estimator that allows for the joint estimation of
production costs and shadow costs of the NTBs without making functional form assumptions.
To explore the e ects of the trade policy, I derive equilibrium conditions for Þrms under

the changed policy parameters and I use the estimates of demand and costs to predict the
outcome in these counterfactual equilibria. I decompose the e ects on prices, volumes of
trade, proÞts and consumer welfare into the separate impacts of two simultaneous changes
in policy: the removal of NTBs and the adoption of a common external tari .
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1 Introduction

In this paper I estimate the economic e ects of adopting a customs union in the context

of an oligopolistic market with multinational Þrms and trade balance constraints. I focus

on the impact of trade reforms on trade volumes, prices, and economic welfare. To do this,

I study the automobile markets in Argentina and Brazil in the context of MERCOSUR, a

regional trade agreement between Argentina, Brazil, Uruguay and Paraguay.

The policy experiment that I examine has some unique features. While Argentina and

Brazil agreed to form a customs union in the car market by 2006, the transition involves

changes in tari s and elimination of non-tari barriers (NTBs) including trade balance

constraints and bilateral quotas. In particular, the trade reform that is now taking place

involves two main and distinctive instruments. First, the member countries agreed to set

a common external tari on imports of cars from the rest of the world that is higher than

the pre-agreement tari rate. Since Brazil was levying a much higher tari on cars than

Argentina prior to the reform, this leveling of tari s implies a slight increase in Brazilian

taxes and a sharp increase in Argentine taxes. This is a movement away from free trade that

should be more relevant in Argentina than in Brazil. Second, both countries have agreed to

fully eliminate the NTBs. This is a clear movement towards free trade in both countries.

The automobile market in MERCOSUR is dominated by multinational Þrms that

simultaneously produce in both countries, are involved in bilateral trade, and import from the

rest of the world. The strategic interaction between the subsidiaries of the same corporations

in Argentina and Brazil and the complexity of the trade policy provide a rich environment

for economic analysis and broaden the scope for econometric measurement.

The empirical strategy I use comprises the estimation of demand and supply for cars

to recover the structural parameters of both the Argentine and Brazilian markets. I use

these parameters to simulate an equilibrium under a customs union an assess its impact on

quantities, prices, proÞts, trade volume and welfare.

On the demand side, I adopt the random-coe cient model of Berry (1994) and Berry,

Levinsohn and Pakes (1995). Most relevant for my purposes, this model allows for the

estimation of a structural demand function. I am also able to recover own price and
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cross-price elasticities for di erent cars.

On the supply side, I characterize the behavior of multinational Þrms in oligopolistic

competition. I derive the Þrst order conditions for proÞt maximization taking into account

the strategic interdependence caused by the interaction of Þrms, not only with competitors

but also with subsidiaries in other countries. With these FOCs and the parameters of demand

estimated with the Berry, Levinsohn and Pakes (1995) procedure, I can recover the marginal

costs of production for di erent car models and for di erent Þrms and the shadow costs

imposed by the non-tari barriers (NTBs).

The model is general enough that I can use it to characterize the optimal behavior of

Þrms, conditional on demand, for di erent policy scenarios. I proceed to derive a set of

FOCs for all Þrms in three di erent equilibria, each capturing di erent elements of the trade

reform. I begin by describing the equilibrium during the convergence period, the initial

situation. Then, I characterize the no-NTBs equilibrium, in which the bilateral quotas and

the trade balance constraints are removed but the tari s rates remain at the pre-customs

union level. And Þnally, I deÞne the customs-union equilibrium, which adds the adoption

of a common external tari to the elimination of non-tari barriers. By comparing these

equilibria, I am able to identify the main economic e ects of the trade policies being adopted

by these countries in this particular market.

I Þnd that under a customs union, prices of vehicles are on average 659 dollars lower in

Argentina and consumers are better o by 393 dollars per vehicle than during the convergence

period. The opposite happens in Brazil where cars are 100 dollars more expensive and

consumers su er a loss in welfare of 204 dollars per vehicle. Tari revenue increases in both

countries, and in Brazil it more than o sets the loss in consumer welfare.

Using a decomposition of the policy changes, I Þnd that the elimination of non-tari

barriers dominates the leveling of tari s for all the e ects that I measure. It is easy to see

why this is true in Brazil, since the common external tari does not increase much. But the

result is true even in Argentina where the adjustment in tari s is substantial. In particular,

imports from the rest of the world increase under the new regime even though tari s against

these goods become more discriminatory.
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Another Þnding is that, in the customs union, imports from Brazil decrease in Argentina.

The strategic interaction between subsidiaries in the two countries explains this seemingly

counterintuitive result. The existing trade balance constraints distort the price decisions of

the Þrms and trade between partners in the initial equilibrium. When NTBs are eliminated,

the directions of change in bilateral ßows are a priori unpredictable.

Previous evaluations of trade policy in automobile markets have looked at the voluntary

export restraint (VER) of Japanese vehicles in U.S. that was set up in 1981. Dixit (1988)

calibrates a model with two di erentiated products, American and Japanese. He computes

the optimal tari on cars and Þnds that restricting Japanese imports, by means of a higher

tari , would have been welfare enhacing for the U.S. Feenstra (1984) and (1988) estimates

the increase in prices of Japanese cars that was due to the VER. He shows that part of the

increase in prices is explained by an upgrade in quality. Goldberg (1995) and later Berry,

Levinsohn and Pakes (1999) estimate more complete models of supply and demand in the

U.S. market and simulate the counterfactual equilibrium without the VER. These papers

have very di erent predictions: while Goldberg Þnds that the VER was binding in the Þrst

years after it was imposed, Berry, Levinsohn and Pakes suggest the opposite.

There are several elements that clearly di erentiate my analysis from this literature.

First, the policy experiment is more complex and it involves the individual identiÞcation of

the e ects of two simultaneous changes in policy, the elimination of NTBs and the leveling of

tari s. Second, I model the behavior of multinational automobile producers in two separate

markets, Argentina and Brazil. This requires modeling the strategic interaction among Þrms

and among the subsidiaries within a Þrm. Finally, I am able to estimate production cost

and the shadow cost of NTBs (represented by Lagrange multipliers) with fewer assumptions

on functional forms. Both Goldberg and Berry, Levinsohn and Pakes need to assume a

speciÞc form for the production cost to disentangle its e ect on prices from the e ect of

NTBs. They estimate a single Lagrange multiplier (shadow cost of NTBs) for all Þrms.

In contrast, I introduce a minimum distance procedure that allows for the estimation of

marginal costs and di erent Lagrange multipliers for each producer without any assumption

on the determinants of production costs.
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This same empirical strategy can be applied to di erent industries and to di erent free

trade areas. For example, it can be used to simulate the e ects that the incorporation of

a new country to the European Union would have on the other member countries, in a

particular industry.

The paper is organized as follows. The next section provides a brief description of the

automobile trade policy in Argentina and Brazil pre and post-MERCOSUR. Section 3 lays

out a model of demand and supply. Section 4 discusses the estimation while section 5 reports

the results. Section 6 describes the counterfactual equilibria, the estimation strategy and

results of the trade reforms. Section 7 concludes. Technical details are gathered in the

Appendix.

2 The automobile market in Argentina and Brazil

Automobiles are produced in Argentina and Brazil by subsidiaries of multinational

corporations. 1 These Þrms manufacture in each country and import from the other and

from the rest of the world. Cars are also imported into these markets by Þrms that do not

have production facilities in the region.2 Throughout this paper, I focus on demand and

supply for cars produced domestically in Argentina or Brazil or imported by local producers.

These Þrms capture more than 90% of the combined market. Moreover, other imports are

subject to a di erent trade regime.

Historically, the industry has been heavily protected in Argentina and Brazil. In 1990

the two countries agreed to eliminate tari s for bilateral imports and to set �quotas� on net

imported units in both countries.3 Each country kept its own tari rate on imports from the

rest of the world and later imposed a global trade balance constraint (GTB) that restricted

the total value of imports to be less or equal to the total value of exports. Trade of vehicles

grew rapidly and it accounted for a large part of total bilateral trade.4

1These Þrms are: Ford, General Motors, Chrysler, Fiat, Volkswagen, Mercedes Benz, Peugeot-Citroën,
Renault, Toyota and Honda. Chrysler and Mercedes Benz merged in 2000 and formed Daimler-Chrysler.

2Among the most important are Rover, Isuzu and Daewoo.
3That is, the number of imported units may not exceed the number of exported units by more than a

negotiated limit.
4For example, in 1997, imports of cars accounted for more than 17% of Brazilian imports from Argentina,
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In 1995, Brazil, Argentina, Uruguay and Paraguay formed a customs union called

MERCOSUR. The automobile sector received di erent treatment from other goods. The

sector was initially left out of the agreement and its incorporation was scheduled for 2000. I

refer to this transition from 1996 to 1999 as the convergence period. The change in the trade

barriers from the convergence period to the customs union is the focus of my research.

Before the formal adoption of MERCOSUR, at the beginning of 1995, the tari for outside

vehicles was 2% in Argentina and 32% in Brazil. These countries agreed to adopt a common

external tari of 35% by the end of 1999. Convergence to the common rate was gradual in

Argentina, with steady trimestral increases. In Brazil, it was more erratic, although never

higher than 35% (it reached 35% in 1996 and in 1999).

The implementation of non-tari barriers was more complicated as it involved two di erent

policy interventions. From 1996 to 1999, imports were subject to an intertemporal global

trade balance constraint (GTB) in each country, which stipulated that for each Þrm the

value of imports could not exceed the value of exports (plus other export credits) during the

entire convergence period. To compute trade balance, both imports from the partner and

the rest of the world were included in these constraints. Exports were multiplied by a factor

of 1.2. In addition, Þrms were granted export credits that could be included in the value

of exports in the trade balance constraints. Investment in capital goods and net exports of

spare-parts were considered export credits (which were not multiplied by 1.2). Firms could

also buy export credits from independent spare-part producers.

The countries also implemented quantitative restrictions. According to the 1990 agreement,

trade between partners was subject to annual quotas on net imports, with the purpose of

balancing trade in units.5 These quotas were negotiated by the two countries and then

arbitrarily assigned to Þrms, presumably based on past participation on the market.

In 2000 the two non-tari barriers (NTBs) were eliminated. However, they were replaced

by a bilateral trade balance constraint that established that the annual value of exports to

the partner should be equal to the value of imports.6 As a consequence, a managed customs

and 10% of Argentine imports from Brazil.
5For example, in the case of Argentina, the total number of cars that this country imports from Brazil

minus the total number of cars that it exports to Brazil may not exceed a given limit (quota).
6To be more precise, in each country, the value of imports is restricted to be less or equal to the value of
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union was arranged: tari s were zero for internal trade and uniform for external trade, but

trade between partners was not free of NTBs. Implementation of the full customs union was

deferred until 2006. The following table summarizes the di erent regimes

Convergence Period Managed Customs Union Customs Union

(1996-1999) (2000-2005) (2006)

Internal tari : 0% Internal tari : 0% Internal tari : 0%

Di erent external Common external Common external

tari ( 35%) tari (35%) tari (35%)

Global Trade Balance (GTB) Bilateral Trade Balance

Quota for net Imports

In the next sections, I develop and estimate a model of industry demand and supply,

including trade policy restrictions, for the period 1996-1999. With these results I simulate

what the equilibrium would have been in 1996-1999, had the trade policy been that of a

full customs union. I identify separately the impact on prices, quantities and welfare of the

removal of NTBs and the convergence of external tari s.

3 The model

3.1 Demand

I model demand using a random-coe cient logit approach. Consumers in Argentina and

Brazil are assumed to choose only one car or none among all available models by maximizing

a utility function deÞned over the characteristics of the di erent products and allowed to vary

across individuals. Aggregate demand is obtained by the aggregation of individual choices.

This same approach has been used in the estimation of demand for cars by Berry (1994),

Berry, Levinsohn and Pakes (1995), Berry, Levinsohn and Pakes (1999) and Petrin (2002).7

exports multiplied by a �deviation coe cient� that is subject to annual adjustments to gradually loosen the
constraint.

7A more straightforward way of modeling aggregate demand for di erentiated products is to write a full
system with a demand function for each product that depends on all prices and other control variables,
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In my model, there are two countries and di erent time periods. Demand parameters

di er across countries but not across time. For simplicity of notation, I describe the utility

and demand functions for one country and year. At the end of the section I explain how the

model is expanded to accommodate two countries and many time periods.

Utility of consumer from purchasing product , , is given by

=
¡ ¢

+ ´ + +

where denotes income and price.8 I distinguish between two types of product

characteristics: those that are observed by the econometrician like size and horsepower

(denoted by ) and other unobserved characteristics, such as shape, popularity of the

model and consumers� subjective perceptions of quality of the vehicle and reputation of

the manufacturer.9 is a linear combination of the latter. This simpliÞed form is adopted

because without further information I am only able to recover this composite unobservable.10

The marginal utilities of after-purchase income ( ) and of product characteristics ( )

are speciÞc to an individual. is a zero-mean random idiosyncratic term. It is independent

and identically distributed across individuals and products, following a type I extreme-value

distribution. Under this assumption, the di erence between two random terms ( )

follows a logistic distribution, which facilitates the computation of the probabilities of choosing

each good.

The marginal utilities are parameterized as a linear combination of characteristics of the

consumers, summarized by a vector

= +
X

; = +
X

= 1 ; = 1

like the linear expenditure demand system (LES) and the almost ideal demand system (AIDS) (see Deaton
and Muellbauer (1980)). A limitation in the application of this approach is that the number of demand
parameters increases exponentially with the number of available choices. In the present context, there are
many car models available and the demand parameters easily outnumber the price-quantity observations of
prices and quantities.

8The subindex indicates both domestic and imported vehicles. I will distinguish vehicles according to
country of origin in the supply section.

9Firms are assumed to observe these characteristics when setting prices.
10The unobservable could in principle di er by individual. However, I estimate the model with

market-level data, which does not allow for the estimation of di erent �s.

7



where and are the number of characteristics of the vehicles and individuals, respectively.

Consumers� characteristics are those individual variables relevant to the vehicle choice

problem such as income, family size, number of children and age. As a result, marginal utility

of income varies with income level and di erent individuals have di erent tastes for each car

characteristic.11 For simplicity of notation, I write each random coe cient as a function of

all individual characteristics. If a more restrictive form is desired, the appropriate weight

can be set to zero.

Individuals can choose not to purchase a new vehicle. This choice is usually referred to

as the outside alternative. In this case, utility ( ) depends on income and the utility of the

alternative to a new car or reservation utility .

= + +

The reservation utility, which can be interpreted as the utility derived from either having a

used car or using a di erent means of transportation, is assumed to be individual speciÞc

and is modeled as a linear combination of individual characteristics.

= +
X

For each consumer, the utility from purchasing each product can be normalized with

respect to the expected utility when no car is purchased, by subtracting the latter. Thus

e = + ´ + + (1)

where e is the excess utility of car relative to the outside alternative.

11Both the additive random term and the variable marginal utilities are introduced to allow for
heterogeneity across individuals. Without heterogeneity all individuals would choose the same vehicle. With
the sole addition of the additive random term, individuals choose di erent cars but they all have the same
expected utility from each model, and in particular the same expected Þrst choice. Moreover, deviations
from the expected Þrst choice are not explained by characteristics of the cars or of the individuals. This
implies that substitution across products is only determined by market shares and does not depend on
product characteristics. Hence, two very di erent models might end up being closer substitutes than two
similar models. The logistic distribution assumption on the error term adds the independence of irrelevant
alternatives property, which has been extensively documented in the multinomial logit literature. The use
of variable coe cients eliminates these awkward substitution patterns.
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Each individual chooses the product with the highest normalized utility, which in turn

is a function of product and individual characteristics and of the utility parameters.12 I

summarize these parameters with the vector = ( ; 1 ; ). Let P, x

and denote the vectors of prices, observable characteristics of the cars and unobservables,

respectively. Given the type I extreme-value distribution of the additive random terms,

the probability ( ) that car is individual 0 preferred alternative has the following

closed-form solution

( ) =
³
e e | ; ;P x

´
=

+ ´ +

1 +
P

=1
+ ´ +

(2)

Note that these probabilities are conditional on , the vector of individual characteristics.

The marginal probability of a random consumer choosing car is obtained by integrating over

the population distribution of and it is equal to the market share of product . Aggregate

demand is the market share multiplied by the number of individuals in the market, . Let

be the cumulative distribution function of over the population of individuals. Then,

aggregate demand for model is

=

Z
( ; ;P x ) ( ) (3)

Besides the level of demand, I am also interested in the price derivatives, as they are

needed in the characterization and later estimation of the Þrst order conditions. Because

individuals have heterogenous tastes they react di erently to a price change. Let ( )

denote the change in the probability of individual choosing product when there is a change

in the price of product , that is ( ) =
( )

. The aggregate response to a change

in price, = , is once again obtained by integrating the individual responses over the

distribution of idiosyncratic characteristics , which gives

=

Z
( ; ;P x ) ( ) (4)

with

12A limitation of this approach is that it ignores the dynamic aspects of the decision. Individuals only
take present prices into account.
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( ) =
( ) (1 ( )) for =

( ) ( ) for 6=

In my study, there are two countries ( and ) and di erent years ( ). There is one vector

of demand parameters for each country, and which is constant across time. Observed

characteristics of the cars ( ) are the same in the two countries since characteristics are used

to deÞne a same product (if is di erent from 0, and 0 are considered to be di erent

models), but they may change over the years. The distribution of characteristics of the

consumers ( ) the prices (P) and the unobservables ( ) may vary by country and year.13

Let and denote time and country, respectively. Aggregate demand in country in period

is

=

Z ¡
; ;P x

¢ ¡ ¢
(5)

Notice that demand is written as a function of the vector of characteristics x , which is

indexed by even though observable characteristics of cars are the same in both countries.

This allows for the possibility of having di erent car models available in the two countries.

In such a case (as it indeed happens in my data), the vector of characteristics is not the

same.

In the next section, I use (5) to characterize the Þrms� problem and market equilibrium.

3.2 Supply

I model the supply side of the car market as a di erentiated-product oligopoly with price

competition. There are multinational corporations with subsidiaries in Argentina and

Brazil. Each Þrm produces some car models in Argentina, some models in Brazil and some

models in the rest of the world. There are no restrictions regarding the possibility of a same

good being produced in more than one country.

Producers face constant marginal costs. The cost of a particular car model depends

on the country where it is produced (for example, due to di erent input costs) and on its

13Unobservables di er across markets because they include subjective perceptions.
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characteristics.

In both countries, Þrms sell cars produced domestically, cars imported from the internal

(MERCOSUR) partner and cars imported from the outside. Imports from the internal

partner are free of taxes, whereas outside imports face a tari in Argentina and in

Brazil. These tari s are di erent in the two countries, they start at an initial value and

converge at the end of the period to the agreed level of . Imports are valued for tari

purposes at marginal costs.

Let denote quantity, price and marginal cost. The superscript = (Argentina)

and (Brazil) indicates the country in which a model is sold. Therefore is the price of

model in Argentina. , and are the sets of cars produced by Þrm in period

in Argentina, Brazil and the rest of the world, respectively, and sold in Argentina. While

0 , 0 and 0 denote the sets of cars sold in Brazil.

ProÞts in country of multiproduct Þrm are given by the sum of proÞts for each good

produced by in Argentina, Brazil and the rest of the world and sold in country . Demand

is a function of all prices in country , summarized in the price vector P that includes the

prices of cars sold by Þrm and also the prices of the cars o ered by competitors. ProÞts

in period in Argentina and Brazil are, respectively

=
X ¡ ¢

(P ) +
X ¡ ¢

(P ) + (6)

+
X ¡

(1 + )
¢

(P )

=
X

0

¡ ¢ ¡
P
¢
+
X

0

¡ ¢ ¡
P
¢
+ (7)

+
X

0

¡ ¡
1 +

¢¢ ¡
P
¢

The Þrm chooses retail prices in Argentina and Brazil for all of its products to maximize its
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proÞts. The demand function and the competitors´ prices are taken as given.14 Furthermore,

characteristics of the products and entry-exit decisions are assumed to be exogenous to the

pricing decision.

Imports by each Þrm, in each country, are subject to an intertemporal global trade balance

constraint (GTB), by means of which the cumulative value of imports cannot exceed the

cumulative value of exports. In addition, there is an annual quota for net imports from the

trade partner (measured in units).

The Argentine and Brazilian GTBs for Þrm can be written respectively as

X

0

X
(P ) +

X
(1 + ) (P ) 1 2

X

0

X

0

¡
P
¢
+ (8)

X

0

X

0

¡
P
¢
+
X

0

¡
1 +

¢ ¡
P
¢

1 2
X

0

X
(P ) +

where 0 denotes the period in which the GTB was in place, which coincides with the

convergence period. The left-hand side corresponds to Þrm �s imports, and the right-hand

side to its exports. Exports of Þnished vehicles are multiplied by 1.2. Exports to the rest of

the world, export credits from the acquisition or export of capital goods and net exports of

spare-parts are included in the exogenous terms and .

The bilateral quantitative constraints dictate that in aggregate, net imports cannot

exceed a negotiated annual limit (quota) in each country. I model each Þrm�s constraint

as a lower and an upper bound on net imports of the Brazilian subsidiary, and

exogenously assigned.15 The lower bound is the (negative of the) quota in Argentina, and

the upper bound the quota in Brazil. Thus,

X

0

¡
P
¢ X

(P ) (9)

14Demand is fully observed by Þrms, including the term , which is unobservable to the econometrician.
15Anecdotal evidence suggests that they were assigned according to previous shares in imports and

production.
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Each Þrmmaximizes total cumulative proÞts subject to the global and bilateral constraints.

Given the particular ownership structure of the Þrms, in which the same corporations are

located in Argentina and Brazil, the constraints link the equilibria in the two countries. When

Þrms set prices, they add to the usual determinants of equilibrium (competition among Þrms

and among products within the same Þrm) considerations of trade balance in both countries.

They manipulate imports and exports in both locations to satisfy the constraints. Hence,

prices in Brazil a ect prices in Argentina, and vice versa.

Let and be the Lagrange multipliers associated with the GTBs of Argentina and

Brazil respectively; and and denote the multipliers associated with the bilateral

quantitative constraint ( is associated with the lower bound, the quota in Argentina, and

with the upper bound, the quota in Brazil). The Þrst two are constant because there is

a single cumulative constraint, the latter two, on the other hand, vary from year to year.

Let q and p be the vectors of quantities and prices of Þrm in country , and

its matrix of partial derivatives of demand with respect to price, with ( ) =

The Þrst order conditions for Þrm in period and in countries and are

(P ) + (P )
¡
p c

¢
= 0 (10)

¡
P
¢
+

¡
P
¢ ¡
p c

¢
= 0

where c is the vector of adjusted marginal costs, deÞned as the production marginal costs

augmented by the implicit costs imposed by the trade taxes and restrictions16

=

for
¡
1 + 1 2

¢
+
¡ ¢

for

(1 + )
¡
1 +

¢
for

(11)

=

¡
1 + 1 2

¢ ¡ ¢
for 0

for 0

¡
1 +

¢ ¡
1 +

¢
for 0

16The deÞnition of adjusted marginal costs follows from the Þrst order conditions.
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Notice that, as opposed to production costs, adjusted costs of a given model may di er

in the two countries due to di erent trade policy parameters or to di erent impacts of the

restrictions; therefore is not necessarily equal to .

In Argentina, the cost of imports from Brazil is increased by (100× ) percent because

each unit imported tightens the Argentine GTB. At the same time, each such export from

Brazil helps relax the Brazilian GTB. This reduces the cost by
¡
100× 1 2

¢
percent, and

vice versa for Brazil. Imports from the rest of the world only tighten the GTB because there

is no associated export credit. The cost of external imports is also increased by the tari

rate.

A priori, it is not possible to predict the e ect of the NTBs on internal trade ßows, as

the net e ect of the GTB on costs can be either positive or negative. Empirical results in

section 6 show that imports from Brazil to Argentina are actually larger under the NTBs

than when they are removed.

Stacking the Þrst order conditions for the two countries, all time periods and all Þrms,

the system can be written simply as

(P) + (P) (P c ) = 0 (12)

q, P and c are the stacked quantity, price and cost vectors across Þrms, years and countries,

and is block diagonal, with = 0 when products and are produced by di erent Þrms,

sold in di erent countries or belong to di erent periods.

The equilibrium prices and quantities satisfy the system of Þrst order conditions given

the random-coe cient demand function.

4 Estimation

4.1 Demand

The demand parameters to be estimated are the marginal utilities of income and product

characteristics and the mean alternative utilities. I summarize these parameters with the

vector = ( ; 1 ; ), where is the number of individual characteristics
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and the number of car characteristics. I separately estimate di erent parameters for

Argentina and Brazil. For simplicity of notation, I do not include the country superscript

in this section. I use the method developed by Berry (1994) and Berry, Levinsohn and

Pakes (1995), which I lay out below.

I do not observe individual choices, only aggregate sales of each vehicle in di erent

markets (time periods and regions), their prices and characteristics, and a sample from the

distribution of individual characteristics in the population of each market. IdentiÞcation

of coe cients that vary by individual with only aggregate data is possible because the

di erences in aggregate choices in di erent markets are tied to di erences in the distribution

of demographics.17

One important issue is that is not observed by the econometrician, but it is observed

by the individuals and Þrms. Firms set prices given the demand function, which includes

. In addition, some elements of (for example, the shape of the car) a ect production

costs. Thus, price is correlated with both via demand and cost As price is an explanatory

variable in the demand equation and the unobservables are the error term, instruments

are needed to obtain consistent estimates. The di culty is that, in contrast to the usual

instrumental variables setting, is not an additive random term but enters the demand

equation non-linearly, and I need to invert the system of demand equations to solve for .

Cost shifters (such as input prices) that vary across products could in principle be used as

instruments but I do not have this kind of information. To solve this problem, the standard

practice in the literature is to use demand-side instruments. Equilibrium prices depend

on a product´s own characteristics and also on the characteristics of other alternatives.

Intuitively, the price of a car depends on how close in the space of characteristics it is to

others, and whether these substitutes are produced by the same Þrm or by competitors.

The instruments that I use are a car�s own characteristics, the average characteristics of the

cars manufactured by the same Þrm and the average characteristics of models produced by

17For example, if it is observed that in a particular market both the average household size and the share
of station wagons are larger than in other markets, it can be concluded that (other things equal) large
households derive higher utility from station wagons than smaller households ( is higher). The actual
procedure is more complex and it involves comparing the entire distributions of individual characteristics,
not just the means.
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its competitors.18 The identifying assumption is that unobservable characteristics are mean

independent from observable characteristics,
¡

|x
¢
= 0. Hence, if the instruments z are

linear combinations of x, they satisfy the orthogonality conditions

¡ ¢
= 0 (13)

where indexes the vehicle and the time period.

The aggregate demand system from equations (2) and (3) can be written as

=

Z + ´ +

1 +
P

=1
+ ´ +

( ) = 1 ; = 1 (14)

Let be the number of time periods and the number of time periods in which product

is available. There are
P

demand equations. There are also equations that restrict

the market shares to add up to one in each market; together with the market size, this

implies demand equations for the outside alternative.

Let ( ) be the vector of unobservables that solves the non-linear system above.19

I need this vector, given and to construct the orthogonality conditions (13). Thus, it

is necessary to compute the integral in equation (14), which does not have a closed-form

solution. This integral is the expected value of the probability that a random individual

chooses model I estimate it using a simulation method (Pakes (1986), Lerman and Manski

(1981)), which involves estimating an expectation with a sample average. I sample

consumers from the distribution 20 I compute the individual probabilities for each of the

consumers (at a given value of ) and I average them. More formally, the solution for the

unobservables can be deÞned as follows. Let be the empirical distribution of the sample

of consumers, and the subindex for the sampled consumers. ( ) is deÞned as the

18Berry, Levinsohn and Pakes (1995) use the sum of characteristics of same-Þrm and rival models, instead
of the average, and they show that these instruments are optimal based on Chamberlain (1986) and Pakes
(1994). In practice, however, the matrix of instruments constructed in this way is nearly collinear. The use
of averages avoids the problem.
19Berry (1994) establishes its existence and uniqueness, provided all shares are strictly positive and some

mild regularity conditions are satisÞed.
20 may be a known parametric distribution or an empirical distribution (i.e. a household survey). In my

case, I take draws of income and family size from household surveys, and draws from a standard normal to
simulate the random alternative utilities.
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vector of unobservables that solves the system21 22

=
X + ´ +

1 +
P

=1
+ ´ +

= 1 ; = 1 (15)

This form of simulation-based estimator is used later in this section to estimate the price

derivatives and in section 6 to predict quantities and estimate the compensating variation

of counterfactual changes in policy.

The vector of unobservables is used to construct the sample analogue of the orthogonality

conditions.

( ) =
1X 1 X

( )

The estimator is the vector of parameters � that minimizes an appropriate norm of the

sample moment conditions

� = argmin ( ) c1 ( ) (16)

c
1 is an × weighting matrix (where is the number of instruments) that is arbitrarily

chosen. For e ciency, c1 is the inverse of a consistent estimator of the variance of the

orthogonality conditions (it gives more weight to the moments with lower variance). Hence,

in practice the estimation is carried out in two steps.

To estimate the price derivatives, I use a simulation-based estimator of the integral in

equation (4). I take a sample of consumers and compute the individual derivatives at the

estimated value of the demand parameter � I average them and multiply by the market size

to obtain the expected value of the derivative and the aggregate response, respectively.

(b ) =
X ³

b
´

(17)

The estimator is written as a function of � and to emphasize the fact that it

21 ( ) is an approximation of ( )
22Berry, Levinsohn and Pakes (1995) provide a contraction mapping algorithm to solve for ( )

recursively.
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depends on the estimated value of the demand parameters and the sample of individuals.

4.2 Supply

In this section I describe how to estimate the marginal costs of production using observed

prices and quantities, the estimates of the price derivatives, and the Þrst order conditions

(FOCs) derived from the Þrms� price-setting behavior in the convergence period equilibrium.

The Lagrange multipliers in (11) are estimated jointly with the marginal costs. My goal

is to recover structural parameters of the production technology that I use later to predict

consistently the Þrms� behavior in the hypothetical situation of a customs union (such as is

scheduled for 2006).

Consider Þrst the simple case of a country that produces goods with no trade barriers.

The system of FOCs is the same as equation (12). If prices and quantities are observed and

with an estimator of the matrix of partial derivatives
³
�

´
the FOCs can be inverted

to yield the following estimator of the marginal costs23

bc = p+
³
�

´ 1

q

Inverting the system of FOCs to get just-identiÞed estimates of the marginal costs is the

common practice in the literature. Goldberg (1995) and Berry, Levinsohn and Pakes (1999)

use a variant of this method to evaluate the impact of the Japanese VER; Petrin (2002) to

quantify the e ect of the introduction of the minivan; Nevo (2000) and (2001) to investigate

market power and mergers in the cereal industry.

In my model with two countries and trade restrictions, the FOCs are overidentiÞed and

cannot be inverted. This is because most goods are manufactured in one country and sold

in two countries (with the few exceptions of those products manufactured in two countries

and those sold in only one country). Hence, for most products there is one marginal cost

and two pricing equations in each time period, which means that there are twice as many

equations as unknowns.

Notice that there are two Lagrange multipliers per Þrm per year for the bilateral

23
³
�

´
is obtained by arranging the estimator of the price derivatives

³
�

´
in matrix form.
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quantitative restrictions ( and ) and two Lagrange multipliers per Þrm for the multiperiod

global trade balance constraints ( and ). Although this increases the number of unknowns,

the system remains overidentiÞed since in my model many goods are produced by a few Þrms

(this means that there are many pricing equations with few unknown Lagrange multipliers).24

Instead of the �perfect-Þt� method employed by previous authors for the one-country

case, in which the costs are just-identiÞed, I propose a minimum-distance procedure. The

estimator of (c µ) makes the system of Þrst order conditions as close to zero as possible

given the estimator of the price derivatives, as dictated by the following criterion function

³
bc b bµ

´
= arg min

(c µ)

³
q+ (P � ) (P (c µ))

´
× (18)

c
2

³
q+ (P � ) (P (c µ))

´

where c is deÞned as in (11) c
2 is a square weighting matrix, with its dimension equal to

the number of price equations. For e ciency, c2 can be the inverse of an estimator of the

variance of the price equations. However, as I explain below, for computational simplicity I

use the identity matrix.

This procedure has considerable advantages over the perfect-Þt method. First, it provides

a test of the model in the sense that one can test whether the Þrst order conditions are close

enough to zero. Notice, on the one hand, that although in the perfect-Þt method the FOCs

are exactly zero, the marginal costs are estimated with error because the matrix of partial

derivatives is an estimator of the true matrix. The FOCs are satisÞed mechanically (it is as

if running a k-parameter linear regression with k observations). On the other hand, the fact

that the minimum-distance estimator of the two-country case does not satisfy the FOCs does

not mean that Þrms are not maximizing proÞts. The FOCs are satisÞed when evaluated at

the unobserved true value of the demand derivatives, costs and Lagrange multipliers.

Second, andmore important, there are enough degrees of freedom to estimate the Lagrange

multipliers together with the marginal costs. Goldberg (1995) and Berry, Levinsohn and

Pakes (1999), estimate the impact of Japanese VERs on automobiles using a similar Lagrange

24In addition, I observe prices and quantities by semester, hence there are four pricing equations per year.
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multiplier approach to estimate the quantitative constraints. However, they model only U.S.

demand and the adjusted marginal costs are exactly identiÞed. To separate the e ects of

production cost and the shadow cost of the VERs (Lagrange multipliers) they assume a

logarithmic cost function, in which a model�s production cost depends on its characteristics.

They later estimate production costs and an average Lagrange multiplier by regressing

adjusted marginal costs on product characteristics and a dummy variable for imported

vehicles. This has the potential problem of spreading misspeciÞcations of the cost function

to the estimation of the costs and Lagrange multipliers. When using my minimum distance

estimator, it is not necessary to specify a regression function for the marginal cost. Production

cost and Lagrange multipliers can be estimated without further functional form assumptions.

The actual computation of the estimates is not as cumbersome as it may be suggested

by their dimension if the identity matrix is used (or more generally, any block-diagonal

matrix with zeros for di erent Þrms and years). The estimator of the marginal costs has an

analytical solution given a value of the Lagrange multipliers. Hence, the numerical search

can be limited to the latter ( and µ) The distance function unfolds into the sum of one

�distance� per Þrm. For each Þrm, there is a two-dimensional search over and , with

nested one-dimensional searches over
¡ ¢

. and are indeed separately identiÞed

since the two constraints to which they associate cannot be binding at the same time. If

is positive, then is positive and zero, and vice versa. If 1 is zero,

then both multipliers are zero and none of the bilateral constraints are binding.

4.3 Computing Standard Errors

The estimators of the utility function parameters, the price derivatives, and the marginal

costs and Lagrange multipliers are consistent and asymptotically normal. In this section I

discuss some practical aspects of how to estimate their standard errors. A more thorough

discussion about the asymptotic distributions can be found in the appendix.

Consider the estimator of the parameters of the utility function, �. Its variance is dictated

by the variance of the orthogonality conditions. In the usual GMM case, that is the variance

in the process generating the data, associated to the model�s error term (the unobservables
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in this model). In the model described in this paper, there is an additional source of

variance: the error in the estimation of the integral in equation (14), which translates into

writing the orthogonality conditions in terms of ( ) instead of ( ).25 26 Let 1 and

2 denote the two sources of variance, respectively. The asymptotic distribution of � is

(� )
¡
0 ( ´ 1 )

1 ´ 1 ( 1 + 2) 1́ ( ´ 1 )
1¢

where is the limit of the matrix of derivatives of the orthogonality conditions with respect

to , and 1 is the limit of the weighting matrix. I estimate these two matrices using their

sample analogues evaluated at �

I assume that the unobservables are uncorrelated across products but not necessarily

across time and estimate the Þrst variance with27

�
1 =

1X
ÃX (� )

!ÃX (� )
!0

To estimate the second source of variance, 2, I use the same method as Berry, Levinsohn

and Pakes (1995), which consists of taking di erent samples of individuals , computing

the unobservables (� ) and the orthogonality conditions
³
1
P P (� )

´
at the

estimated value � for the di erent samples, and computing their empirical variance.

The estimation of the price derivatives
³
�

0

´
is not as computationally intensive as

the search for � and I use a much larger sample of individuals ( 0 ) There are also two error

terms in the computation of this estimator: the error due to evaluating the price derivatives

at the estimated value of the demand parameters � instead of the true value and the

error in the estimation of integral (4). The second error, however, is of a smaller order of

25As the numerical minimization of the GMM distance function involves solving for ( ) in each
iterative step, there is a limit to the sample size ( ) imposed by computational tractability (I use 100
individuals per time period and country). This means that the error in approximating ( ) with ( )
is signiÞcant and its variance must be taken into account.
26In cases in which the market shares of the goods are computed by aggregating the choices of a sample of

individuals, there is yet a third source of error: the error in the estimation of the �observed � market shares.
In this paper I work with the entire population, hence the market shares are truly observed.
27Alternatively, an error component model can be speciÞed. The estimator that I use has the advantage

of not imposing a parametric assumption on the covariance within products. A bootstrap estimator can also
be used, but it involves minimizing the non-linear GMM distance function for each bootstrap sample, which
can be computationally burdensome.
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magnitude because of the large number of individuals used in the simulation. The asymptotic

distribution is dominated by the Þrst error term and the second source of variance can be

safely disregarded.

I estimate the Þrst component of the variance of
³
�

0

´
by taking draws from the

asymptotic distribution of �
³
�

0

´
is evaluated at the di erent random draws of ,

keeping the distribution 0 constant and Þnally, the empirical variance of is computed.28

The lagrange multipliers and the marginal costs are not asymptotically normal. The

Lagrange multipliers associated to the trade balance constraints
³
�
´
are restricted to be

positive and therefore their distribution is truncated at zero. This truncation a ects the

distribution of the Lagrange multipliers associated to the quotas (�µ) and the marginal costs,

which are not normal. I take draws of � reestimate
³
bc � �µ

´
for each draw and compute

90% conÞdence intervals. The variance is a function of the variance of
³
�

´
and

consequently has the same two error terms. By the same reason as before, asymptotics are

dominated by the Þrst error term.

5 Data and Results

The total number of vehicles and the share of each corporation during the convergence

period (1996-1999) are presented in Tables 1 and 2 for Brazil and Argentina, respectively.29

The market in Brazil is dominated by Fiat, General Motors and Volkswagen. Together

they account for 85% of the approximately 5 million units that were purchased during

these four years. Ford follows with an important participation in the number of imports,

both from Argentina and extra-zone. Approximately 18% of extra-zone imports belong to

Peugeot-Citroën. Given that only about 200,000 units are of extra-zone origin (3.8%), the

28The variance of the second term can be computed in the same fashion as the simulation error in the
estimation of �. The value of is kept Þxed at the estimated value �, and di erent samples of individuals

are taken, the price elasticity (� ) is evaluated at each distribution of individuals and its empirical
variance is the estimator for the second term variance. Notice that if the same individuals are used in the
estimation of � and (� ), the two variance terms are correlated. To avoid this problem, di erent samples
of individuals can be used to compute each, although it implies a loss in e ciency.
29The data sources for quantities and prices are the Asociación de Concesionarios de Automóviles de

la República Argentina (Acara) and the Associação Nacional dos Fabricantes de Veículos Automotores
(Anfavea) for Argentina and Brazil, respectively.
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participation of the Þrm is not very signiÞcant in the Brazilian market, however, its presence

is relevant in the analysis of the changes in trade ßows.

The market is smaller in Argentina, with about a million cars during the entire period.

Regarding the origin of the vehicles, 70% is domestic (versus 83% in Brazil), 14.4% are

imports from Brazil and 16% are external imports. Participation of Þrms is more evenly

distributed, with Fiat and Renault accounting for 46% of total units, followed by Volkswagen,

Ford, Peugeot-Citroën and General Motors. Most imports from Brazil are accounted by

Ford (50%) and General Motors (35%). External imports are mainly conducted by Ford,

Peugeot-Citroën and Volkswagen.

For the estimation of demand, I use semestral data on sales, average prices and vehicle

characteristics from 1996 to 2000. The characteristics that I include in the estimation

are length, horsepower and dummy variables for hatchback models, station wagons, sport

utility vehicles (SUVs) and minivans.30 There are 123 di erent models in Brazil, and 128 in

Argentina.

I introduce variable coe cients for the constant, price and length. The variability in the

constant is determined by the di erent alternative utilities of the individuals. I denote the

deviation from the mean alternative utility by and assume that they are independent

across individuals and follow a standard normal distribution. The alternative utility can

be written as = + 1 , where is the mean alternative utility and 1 its standard

deviation. The price coe cient depends on income and takes the functional form =

+ 1 The length coe cient varies with family size. In particular length is interacted

with a dummy variable with ones for families with more than two children. The random

coe cient is = + 1 ×

I sample income and family size from household surveys and deviations from the mean

alternative utility from a standard normal.31 I take one hundred draws per semester and

country.32 In the Argentine data, household characteristics and sales, but not prices, are

30Data on characteristics are from the specialized publications Megaautos and Quatro Rodas.
31I use the Encuesta Permanente de Hogares (EPH) for Argentina, and the Pesquisa Nacional por Amostra

de Domicílios (PNAD) for Brazil.
32Households in Brazil are surveyed only annually. However, the semestral disaggregation of sales, prices

and product characteristics is still important to estimate of the non-random part of the coe cients.

23



disaggregated in four geographical regions.33 To estimate the price derivatives I take a sample

of 1300 and 2000 individuals per period and region in Argentina and Brazil, respectively.

Results from the estimation of the demand coe cients are shown in Table 1. The Þrst

two rows correspond to the alternative utility. The estimates are � = 13 5 0 9 × and

� = 7 7 0 8× , which implies that the estimated distributions of the reservation utilities

are ~ (13 5 0 9) and ~ (7 7 0 8) 34 The main results are the price coe cients, shown

in the second two rows. The marginal utilities of income are � = 0 19 + 0 17 and

� = 0 09 0 03 The coe cients on length and horsepower have the expected signs and

the marginal utility of length is larger for families with more than two children. Utility is

higher for hatchback models, SUVs and minivans, and lower for station wagons, all relative

to sedan models.

The average marginal utility of income over the sample of consumers is 0 25 in Argentina

and 0 08 in Brazil. Figure 1 plots the distribution of � and � .35 Using the marginal

utilities, I estimate own and cross-price derivatives and elasticities for each car.

Regarding supply, I estimate the marginal cost for each car model, which are time varying.

For each Þrm, I estimate two Lagrange multipliers for the global trade balance constraint

(GTB), one for Argentina and one for Brazil, and eight multipliers for the bilateral quotas

(four years and two countries).

Table 4 displays the (actual) average price and (estimated) elasticity, production cost

and percentage mark-up by country and origin. In Argentina, the mean elasticity is 3.4, and

the mean price and production cost are $16,700 and $11,300, respectively, with an average

33For the purpose of demand estimation, the regions are di erent markets and their treatment is analogous
to that of di erent time periods. For the estimation of supply parameters, I aggregate regional demands and
price derivatives in the same period, as I only observe prices at the national level.
34Notice that the signs of the coe cients are inverted with respect to the ones reported on the table. This

is because the alternative utility corresponds to the outside alternative, and it is subtracted from the utility
of all other products in the normalization in (1). Also note that the coe cients of the deviations enter the
equation with negative sign. This is a consequence of using the same distribution (a standard normal) for
all markets. When markets are identical, the signs of the coe cients are not identiÞed, in the sense that
the vector Z generates the same choices as Z. Still the inclusion of this variable is relevant because the
variance of the mean utility is recovered.
35There are 41600 individuals in Argentina (1300 individuals in 4 regions and 8 semesters and 16000 in

Brazil (2000 individuals in 8 semesters).
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price-cost margin of 50%.36 37 Production cost is on average lower for domestic than Brazilian

cars ($10,600 and $11,600), while elasticities are similar. However, the price of domestic cars

is on average higher ($15,700 compared to $15,100). This Þnding reßects the GTBs and

the inter-country interaction of Þrms. I argue below that the GTBs are more restrictive

in Brazil and that Argentine subsidiaries set lower prices for Brazilian goods to encourage

Brazilian exports. The average cost of extra-zone imports is higher than the average cost of

MERCOSUR vehicles ($14,700).

In Brazil, demand elasticity is relatively low (1.7), while the average percentage mark-up

is 60%, 10% higher than in Argentina. The mean production cost of MERCOSUR cars is

about a thousand dollars lower in Brazil than in Argentina. This is the result of di erent

compositions of demand, as the cost of a given product is by assumption the same in both

countries. The price of imports from Argentina is higher than the price of domestic cars

($15,900 compared to $14,300), while costs are very similar (9.5 and 9.4) and demand

elasticity is higher for Argentine cars. This Þnding is the opposite of what occurs in

Argentina and it is explained by the same argument: Argentine imports are discouraged

in Brazil because the GTB is more restrictive. The average price of extra-zone imports is

29,000 dollars, which is high compared to the production cost, the mark-up, and the price

in Argentina. It is a consequence of the high external tari .

The Lagrange multipliers for the GTB are displayed in the Þrst two columns of Table

5. Since the constraint is intertemporal there is only one multiplier per Þrm and country

( and ). The Lagrange multipliers represent the increase in proÞts that would result

from an exogenous increase in export credits (acquisition or exports of capital goods and net

exports of spare-parts) For example, in the case of General Motors, a 1 dollar increase of

export credits in Argentina generates an increase in proÞts of 40 cents. The same increase

in export credits in Brazil, implies that proÞts go up by 43 cents. In Brazil, these increases

range from 14 to 62 cents. Whereas in Argentina, several multipliers are very small and not

signiÞcantly di erent from zero, which signals that the price decisions of those Þrms would

36The mark-ups are substantially higher than proÞt margins since they do not include import and trade
taxes.
37Berry, Levinsohn and Pakes (1995) estimates of own-price elasticity are relatively higher. The lowest

elasticity that they report is 3, for the Lexus in 1983.
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be similar without the Argentine GTB. The Lagrange multipliers are signiÞcant for Ford,

General Motors and Peugeot-Citroën, and they represent hypothetical increases in proÞts of

50, 40 and 30 cents per 1 dollar increase in export credits. It is also statistically signiÞcant

for General Motors, although small.

The multipliers can also be interpreted as an adjustment in the marginal cost due to the

GTBs, as deÞned in equation (11) For outside imports, the multipliers are the percentage

increase in costs. For example, is 0.5 in the case of Ford, which means that in Argentina

the cost of extra-zone imports is 50% higher than the cost of production. For intra-zone

imports there other considerations: internal imports tighten one GTB but loosen the other.

The third and fourth columns of Table 5 show the percentage adjustment in intra-zone

import costs due to the GTBs. To continue with the example of Ford, the adjusted cost

of internal imports in Argentina is 25% lower than the production cost. Thus, prices are

lower (than what they would be if there was no GTB) and exports higher. The opposite

happens in Brazil, where the cost of Argentine products is 3% higher than the production

cost, because imports add the cost of tightening the constraint even more. The decrease in

costs of internal imports in Argentina ranges from 11% to 57%. In Brazil, the cost of internal

imports increases between 3% and 48%, with the exception of General Motors, whose costs

decrease by 5%.38

Table 6 reports the estimates of the Lagrange multipliers for the bilateral constraint. I

estimate the di erence 0 = . If this di erence is positive I assign the values � = �0

and � = 0.39 A positive value for and a zero for , as is the case for the Volkswagen

corporation in 1996, means that Argentine net internal imports are as high as allowed by the

quota (the lower bound of the constraint is met). In other words, the Argentine subsidiary

is importing from Brazil as much as possible without a further increase in its exports. The

opposite happens when is positive, as is the case of Chrysler in 1997. In the majority of

the cases, is positive and is zero. This is consistent with the results in Table 5 that

38This is the addition in costs due to the GTB, the e ect of the bilateral quota has to be contemplated,
too.
39Since the multipliers are non-negative, the standard errors do not deÞne proper conÞdence intervals in

the case in which the coe cients are not signiÞcant. The distribution of the estimator has a mass point at
zero (the probability of a negative value corresponds to zero).
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suggest that the GTB constraint works in the direction of increasing Argentine imports of

Brazilian products.40

The di erence is interpreted as the additional cost imposed by the bilateral quota

(it is not a percentage increase). In the case of Volkswagen in 1996, Brazilian products sold

in Argentina exceed their production cost by 170 dollars, while the cost of Argentine models

sold in Brazil is 170 dollar lower.

The fact that the �s are di erent across Þrms suggests that the quotas were ine ciently

distributed among the corporations and that Þrms could beneÞt from trading import rights

among each other.

6 Customs Union Equilibrium

The model in the previous sections describes the equilibrium under the trade regime during

the convergence period, characterized by the presence of non-tari barriers (NTBs) and

di erent tari schedules in the two countries. In this section I study the e ects of forming

a customs union on trade ßows, prices and welfare. To do that, I compute two additional

equilibria: the no NTBs equilibrium, in which the GTB constraint and the bilateral quota

for net imports are removed but the tari schedules remain unchanged, and the customs

union equilibrium in which NTBs are eliminated and a uniform external tari is adopted.

By introducing the no NTBs equilibrium, I decompose the transition to a customs union

into two sequential changes in policy: the removal of NTBs (given the asymmetric tari

schedule) and the adoption of a common external tari (given that the NTBs were already

removed).

More speciÞcally, let
¡
q P

¢
,
¡
q P

¢
and

¡
q P

¢
denote

equilibrium quantities and prices in the three cases and the common external tari . The

three equilibria can be summarized as follows

40Notice that the bilateral constraint, which in most cases restricts Argentine internal imports, is likely to
mitigate the e ect of the GTB.
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Convergence Period No NTBs Customs Union

= 35%

Global trade balance (GTB) - -

Quota for net imports - -

q P q P q P

Using the estimators of the structural parameters of demand and supply, I simulate the

equilibrium prices and quantities under the two counterfactual trade regimes. By comparing

the noNTBs and the convergence period equilibria I assess the impact on trade, prices and

welfare of the elimination of the NTBs. Similarly, by comparing the customs union and

the noNTBs equilibria I measure the impact of the adoption of the common external tari .

The sum of the two e ects accounts for the total change from the convergence period to the

customs union.

Notice, that this counterfactual exercise provides an estimate of what the e ect of a

customs union would have been during the period 1996-1999. It is not a prediction of the

equilibrium in 2006, when the actual customs union is scheduled to be adopted. The later

depends on variables that are exogenous to the model, such as income and characteristics of

the cars.

The noNTBs and customs union equilibria are characterized by the system of Þrst order

conditions (12) with a redeÞnition of the adjusted costs that incorporates the new trade

policy in each case. Adjusted costs in the noNTBs case are

=
for and

(1 + ) for
(19)

=
for 0 and 0

¡
1 +

¢
for 0

Adjusted costs in the customs union equilibrium are
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=
for and

(1 + ) for
(20)

=
for 0 and 0

(1 + ) for 0

Since there are no NTBs in the two computed equilibria, the Lagrange multipliers are

zero.41 Trade between partners is free and the relevant costs are the marginal costs of

production. The adjustment in costs only includes the tari on imports from the rest of the

world. The elimination of NTBs makes the inter-country strategic component irrelevant, so

that Þrms set prices independently in Argentina and Brazil.

The movement from the convergence period to the noNTBs equilibrium involves removing

trade barriers. Although intuition suggests that it should expand trade, internal imports do

not necessarily increase in both countries due to the strategic behavior of multinational Þrms.

In the next section, I show that imports of Brazilian models actually decrease in Argentina

when the NTBs are removed. Suppose that for a given Þrm the GTB is less binding in

Argentina. The Þrm then encourages imports of Brazilian models in Argentina (by setting

lower prices for said models). Brazilian exports increase, which loosens the GTB in Brazil.

In contrast, the removal of the GTBs leads to a decrease in imports from Brazil.

The adoption of a uniform external tari is a movement away from free trade since both

countries raise their tari s for outside imports that are therefore expected to decrease.42

The estimators of the no NTBs equilibrium prices and quantities, �P and �q ,

that satisfy the system of Þrst order conditions given the demand functions,

(�P � ) + (�P � )
³
�P (bc )

´
= 0

41The Lagrange multipliers are reduced form parameters. Their estimators are valid only for the particular
trade policy during the convergence period. Hence, the only counterfactual equilibria that can be consistently
simulated are those that involve removing all NTBs. The value of the Lagrange multipliers is known to be
zero in these cases.
42In the usual example, the constitution of a customs union involves the elimination of tari s against the

trade partner, hence the change is not entirely against free trade. In the present case, the tari is already
zero among partners.
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�q = (�P � )

where (�P � ) is the simulation-based estimator of quantity deÞned in (15)

(�P � ) the simulation-based estimator of price derivatives (17), arranged in matrix

form, and (bc ) the estimator of the vector of adjusted marginal costs obtained by

evaluating (19) at the estimated value of the production costs

Even though the system is non-linear and does not have a closed-form solution, I Þnd

that the operator

�P( +1) = (bc ) (�P( ) � ) 1 (�P( ) � )

works in practice like a contraction mapping and reaches a unique Þxed-point in a small

number of iterations.

Likewise, the estimators of the customs union equilibrium, �P and �q , are

(�P � ) + (�P � )
³
�P (bc )

´
= 0

�q = (�P � )

where (bc ) is the estimator of the adjusted cost for deÞned as in (20) I use the same

iterative operator to Þnd the solutions.

By comparing quantities and prices in the di erent equilibria I estimate the changes in

trade ßows, proÞts and tari revenue and I decompose these changes into those caused by

the elimination of NTBs and those caused by the adoption of a uniform tari .

To measure the change in consumers� welfare I use the compensating variation, deÞned as

the negative of the change in income that leaves utility unchanged after a change in prices.43

In the comparison of the noNTBs and the convergence period equilibria, the change in income

satisÞes

43This is the deÞnition given in Hicks (1939) and Mas-Colell, Winston and Green (1995). A positive
compensating variation implies an increase in welfare.
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¡ ¡

+
¢
+ ´ + +

¢
=

max
¡ ¡ ¢

+ ´ + +
¢

This is the change in individual welfare due to the elimination of NTBs. I am interested

in aggregate welfare. Let e be the joint distribution of and in the population. The

aggregate compensating variation in market is the expected individual compensating

variation multiplied by the market size,

=

Z ¡
P P

¢ e( ) (21)

To estimate (21) I compute the compensating variation for consumers and I average

them as follows

d =
X ³

P �P �
´

To evaluate the compensating variation for a given individual I take a draw of from the

household survey and of from the extreme value distribution. I calculate the utility that

the consumer derives from each car, including the outside alternative, at the original prices

P and at the estimated value of the parameters � and I Þnd the preferred model. I

repeat this procedure adding to the consumer�s income and changing prices to �P .

The compensating variation is the negative of change in income that makes the two maximum

utilities equal.44

The change in consumers� welfare from the adoption of a common external tari , is the

additional change in income required to achieved the original utility at the prices in

the customs union equilibrium,45

44In the simple case in which the marginal utility of income, is constant, the �s can be integrated
out of (21) and the expected individual compensating variation has a closed-form solution conditional on
derived by McFadden (1981).
45 is di erent the change in income that satisÞes
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¡ ¡

+ +
¢
+ ´ + +

¢
=

max
¡ ¡ ¢

+ ´ + +
¢

The deÞnition and estimator of the aggregate compensating variation is analogous to the

ones above.

I estimate the variance of the estimated quantities and prices, of the change in the trade

ßows, proÞts and tari revenue, and of the compensating variation using the same method

described in section 4. I take draws from the distribution of �, reestimate these parameters

for the each value of �, and compute the empirical variance.46

6.1 Results for Argentina

In this section, I present the estimated changes in Argentine prices, quantities and welfare.

First, I describe the e ects of the elimination of NTBs (by comparing the noNTBs and the

convergence period equilibria), then the e ects of the adoption of a common external tari

(by comparing the customs union - counterfactual tari s - and noNTBs - actual tari s -

equilibria), and Þnally the aggregate e ects of forming a customs union. In the next section,

I repeat the same analysis for Brazil.

Table 7 reports the e ects of the elimination of NTBs in Argentina. The removal of

the GTB implies that the cost of external imports is reduced according to the shadow

cost of the constraint (100× percent). Although these multipliers are close to zero for

several Þrms (see Table 5), they are relatively high for Ford and Peugeot-Citroën (50% and

30%, respectively). These two corporations account for 43% of external imports and the

max
¡ ¡

+
¢
+ ´ + +

¢
=

max
¡ ¡ ¢

+ ´ + +
¢

is the negative of the compensating variation for the movement from the noNTBs to the customs union
equilibria. However, it does not serve the purpose of decomposing the transition from the convergence period
to the customs union equilibria because the base utilities are di erent.
46Notice that for each draw it is also necessary to reestimate the marginal costs and Lagrange multipliers.
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sales-weighted average decrease in adjusted costs (measured by the multipliers) is 13.5%.

This causes the price of external imports to decrease, on average, by 16.2% (approximately

3,600 dollars), and an increase in imported units of 77.9% (approximately 130,000 units).

In contrast with extra-zone imports, intra-zone imports become more costly with the

elimination of the GTB. Before the elimination of the NTBs, an additional unit imported

from Brazil tightens the GTB in Argentina (by 100× percent) but loosens the GTB in

Brazil (by 100×1.2 percent). As I discussed in section 5, the net e ect is a reduction in

costs of internal imports because the GTB is more binding in Brazil than in Argentina. When

the GTB is removed, the cost of MERCOSUR imports increases and so do prices, by 811

dollars (5.4%). The lower prices under the GTB work as an incentive to increase demand for

Brazilian models that would help loosen the Brazilian GTB. When this incentive is removed,

imports decrease by about 65,000 units (43.3%).47 Notice, however, that the changes in

quantities have wide conÞdence intervals.

The shadow cost of the bilateral quota acts in the opposite direction: removing the quota

should make imports less costly, since the constraint is, in general, binding for Argentine

imports. Thus, if there were no quotas, the distortion created by the GTBs would be even

larger.

The increased �competition� from extra-zone imports crowds out domestic models, whose

purchases fall by 9.1% even though they are in average 1,000 dollars less expensive. This

change in the price of domestic models is directly explained by the removal of the GTB: prior

to the removal of the GTB, prices of domestic products were higher to make Brazilian imports

more competitive. In average, prices decrease by 1,100 dollars per model, and consumers�

increase in welfare is 606 dollars per vehicle purchased. Tari revenue increases by 77.2%,

virtually the same increase as the number of imported units, while proÞts drop by 19.3%. I

show in the next section that combined proÞts in the two countries increase.48 49

47This means that 43% of MERCOSUR imports in Argentina (6% of the market), prior to the removal of
NTBs, are explained by the distorsive e ect of the trade balance and quotas.
48The fact that a constraint is being removed does not actually imply that proÞts should increase, given

the oligopolistic nature of the market. Quite the opposite, the NTBs increase the relative �cost � of domestic
products, acting like a collusive device among Þrms. When they are removed, domestic prices and proÞts go
down.
49There is not an accurate measure of a country�s aggregate welfare in this context of multinational Þrms.
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Table 8 displays the estimated e ects of convergence to a common tari level. The

adoption of the uniform tari of 35%, higher than the existing tari , implies an increase in

the cost of extra-zone imports equal to the di erence in tari s before and after the policy.

The average increase is 23% in Argentina (the increase is di erent for each trimester), which

passes-through to prices: there is an increase of 2800 dollars (15.4%) in the price of external

imports and a smaller increase in the price of domestic models (44 dollars). The price of

MERCOSUR imports remains almost unchanged.

Sales of outside imports fall by approximately 120,000 units (40.3%), which are partially

replaced by domestic production and internal imports. Moreover, since tari s are ad-valorem,

the composition of external imports moves towards less costly models. The average production

cost decreases by 2,000 dollars.

The aggregate average price increase is 489 dollars, which results in a reduction in

consumers� welfare of 214 dollars by purchased vehicle. Aggregate proÞts decrease by 3.1%

while tari revenue increases by 48%.

The aggregate e ect of a customs union combines the results in the two previous

experiments, the sequential transition from the convergence period to the noNTBS equilibria,

and from the latter to the customs union equilibrium. The total response in quantities, prices

and welfare is presented in Table 9. The elimination of NTBs and the convergence to the

common external tari work in opposite directions. While after the removal of the GTB,

Argentina imports more from outside and less from Brazil and consumers beneÞt from lower

prices, the adoption of a uniform tari encourages internal imports at the expense of outside

models and prices increase yielding a welfare loss for consumers.

Table 9 shows that the e ect of the elimination of NTBs predominates for all variables of

interest, although the responses are signiÞcantly mitigated by the opposing e ect of the raise

in the external tari . Prices of external imports decrease by 733 dollars, prices of domestic

goods by 940 dollars, while internal imports become 800 dollars more expensive. There is

a sharp decrease in imports from the partner: approximately 54,000 units, whereas sales

of domestic models and outside imports raise by 5,200 and 10,469 units, respectively. The

In principle proÞts should not be computed in aggregate welfare as Þrms are of foreign origin. However,
proÞts are estimated before taxes, and some corporations have a small participation of local capital.
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aggregate e ect on consumers is positive (due to the reduction in prices) and amounts to

393 dollars per car, however, it is not very precisely estimated.

6.2 Results for Brazil

The adjustment in Brazil�s external tari involved by the custom union is minor. The actual

tari is indeed 35% during 1996 and 1999 and the average tari level during the convergence

period is 33%, which means that the increase in costs due to the adoption of the common

tari is merely 2%. Results are, therefore, dominated by the removal of NTBs, and the

e ects of the tari revision is comparatively negligible.

Table 10 displays the e ects of the elimination of NTBs. The removal of the GTB induces

a reduction in the cost of both external and internal imports (in contrast to Argentina) that

causes an average decrease in prices of 700 dollars (4.6%) for internal imports and 4000

dollars (13.8%) for outside imports. The number of units imported from Argentina increase

by 12.8%, while the increment in external imports is 117%.50 The large response of outside

imports is due to the substantial reduction in costs of 30% in average (given by the Lagrange

multipliers , see Table 5). This is not the case for internal imports since the removal of

the Argentine GTB (trough ) and the bilateral constraints mitigate this e ect.

Notice that there is a change in the composition of external imports in favor of models

of higher production cost. After the removal of NTBs, the cost of external imports is on

average 5,400 dollars higher. This is analogous to Feenstra�s (1988) Þnding for Japanese

VERs. He shows that when the VER is imposed, there is an upgrade in the quality of

Japanese imports, since the restraint is measured over units, not over values. In contrast,

the GTB is computed over values, therefore, when it is removed, more costly models can be

imported. Prices of domestic goods increase, on average, 400 dollars.

Overall, there is a 92 dollar increase in prices in Brazil. Consumers are worse o by an

amount of 203 dollars for purchased vehicle. ProÞts increase by 5.7%, a consequence of both

higher prices and quantities. Tari revenue raises by 205%, due to the increase in external

imports and to the change in the composition of imports.

50Given the small participation of external imports in the market (3.8%), the 117% increase only amounts
to approximately 230000 units, 4.4% of the Brazilian market.
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The impact of the change in tari s on prices and quantities in Brazil goes in the same

direction as in Argentina (see Table 11), but the magnitudes are much smaller. Overall

prices increase by only 8 dollars (less than 0.1%) while consumers are 1 dollar worse o per

purchased vehicle.

The net e ects are presented in Table 12. As expected, total changes in Brazil are

mostly explained by the elimination of NTBs, and the overall policy implies a movement

towards free trade, both with respect to the MERCOSUR partner and the rest of the world.

The prices of intra and extra-zone imports decline by 730 dollars (4.6%) and 3800 dollars

(13.1%), respectively. Domestic prices increase by 413 dollars, with a substitution of domestic

production by foreign models. In particular, there is a change in the composition of external

cars in favor of more costly models. The increase in domestic prices generates a welfare

loss to consumers of 203 dollars per car. The increase in tari revenue (210%) is more than

compensates the negative compensating variation.

7 Conclusions

In this paper I have measured the e ects of adopting a customs union in the automobile

market in Argentina and Brazil. The trade reform involves the removal of non-tari barriers

and the adoption of a common external tari . My methodology consists on estimating

structural demand and supply parameters that I use to predict outcomes in the customs

union equilibrium. I estimate demand by using a random-coe cient approach. I model the

behavior of multinational Þrms in Argentina and Brazil and develop a minimum distance

estimator for the production costs and shadow cost of the NTBs.

My main Þnding is that the relevant e ects on prices, trade and welfare are driven by

the removal of bilateral quotas and trade balance constraints (the NTBs) rather than by the

convergence to a common external tari . This is as I expected for Brazil since tari s increase

only marginally in this country. It is also true for Argentina even though the increase in

tari s implied by the customs union is substantial.

The elimination of the NTBs comprises a movement towards free trade that leads to an

increase in imports from the rest of the world in both countries. The interaction between the
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NTBs and the ownership structure of the Þrms (multinational corporations with subsidiaries

in both countries) leads to asymmetric e ects on intra-zone trade and welfare for each partner

when these restrictions are removed. This asymmetry is also observed in the total e ects

of the customs union. In particular, internal imports decrease in Argentina and increase in

Brazil, with an overall increase in bilateral trade.

Consumers in Argentina are better o after the customs union, while they are worse o

in Brazil. The opposite is true for proÞts of Argentine and Brazilian subsidiaries. Tari

revenue increases in both countries, and in Brazil more than compensates the loss su ered

by consumers.
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A Asymptotic Distribution of b

This is a sketch of a proof of the asymptotic distribution of the utility function parameters �.

For a complete and formal proof of consistency and asymptotic normality see Berry, Linton

and Pakes (2002).

The FOCs for the minimization of the GMM distance function in (16) are

(b ) c1 (b ) = 0

where ( ) is the matrix of partial derivatives of ( ) with respect to By

performing a Taylor expansion of (b ) around the true value of the parameters

the FOCs can be written as

(b ) c1

³
( ) + (e )(b )

´
= 0

where e is the mean value of the expansion. Adding and subtracting ( ) inside the

parenthesis, multiplying some terms by and and solving for (b ) gives

(b ) =
³

(b ) c1 (e )
´ 1

(b ) c1 ×
Ã

( ) + [ ( ) ( )]

!

Since ( ) = 1
P

1
P

( ) this term explains the error in (b ) associated

to the model�s structural error term (the unobservable characteristics). The term ( )

( ) is equal to 1
P

1
P ¡

( ) ( )
¢
, which comprises the error in

the simulation-based estimator used to compute the unobservables

DeÞne , 1, 1 and 2 as
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= lim [ ( )]

1 = lim c
1

1 = lim
¡

( ) ( )0
¢

2 = lim
¡

[ ( ) ( )] [ ( ) ( )]0
¢

Berry, Linton and Pakes establish that
q

( ( ) ( )) (0 2) provided
2

is bounded. They also show that this bound is determined by the substitution pattern

across products.

The asymptotic distribution of b is

(b )
¡
0 ( ´ 1 )

1 ´ 1 ( 1 + 2) 1́ ( ´ 1 )
1¢ = (0 )

1 and 2 are the two sources of variance discussed in section 4.3.

B Asymptotic Distribution of (b )

(b ) is the estimator of the price derivatives deÞned as

(b 0 ) =
1
0

X ³
b

´

It depends on the estimator of the utility function parameters b and it is estimated with a
sample of individuals 0 .

By performing a Taylor expansion around the estimator can be written as

(b 0 ) = ( 0 ) + (e 0 )(b )

Subtracting the true price derivatives ( ) (evaluated at and using the characteristics

of the entire population, summarized by the distribution ) and multiplying by and

0 where necessary gives
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³
(b 0 ) ( )

´
= (e 0 ) (b ) +

0

p
0
¡
( 0 ) ( )

¢

There are two error terms in the estimation of (b ) The Þrst error is due to the use of

b instead of . The second error is the simulation error in the computation of the integral

in equation (17) which is equal to ( 0 ) ( ). As I discuss in section 4.3, the

Þrst term dominates the asymptotic distribution as the number of sampled individuals 0 in

the estimation of (17) is large enough to make the second error term of a smaller order of

magnitude.

Let

= lim [ ( )]

Then,

³
(b 0 ) ( )

´
(0 0)
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All Domestic Imports Imports
Goods Products from Partner from Outside

Chyrsler 0.5 0 1.4 7.2

Fiat 29.3 32.0 18.2 7.8

Ford 11.1 9.3 21.1 15.9

General Motors 23.2 27.2 4.9 0

Honda 0.7 0.8 0 2.5

Mercedes Benz 0.3 0.2 0.1 2.7

Peugeot-Citroën 1.0 0 2.2 18.5

Renault 1.2 0.4 5.8 2.7

Toyota 0.3 0.2 0.3 3.8

Volkswagen 32.4 29.8 46.0 39.1

Total number 5,176,605 4,283,403 698,431 194,771
of units

Share by origin 100 82.7 13.5 3.8

TABLE 1. Market Shares by Firm - BRAZIL
Convergence Period 1996 - 1999
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All Domestic Imports Imports
Models Models from Partner from Outside

Chyrsler 1.2 0.6 0 5.0

Fiat 23.3 29.4 10.0 8.7

Ford 15.5 7.2 49.4 20.7

General Motors 8.2 4.0 35.1 1.9

Honda 0.6 0.05 1.4 2.2

Mercedes Benz 0.2 0.02 0.4 1.0

Peugeot-Citroën 12.2 12.4 0 22.5

Renault 22.4 28.9 2.3 12.5

Toyota 0.8 0.1 0.5 3.9

Volkswagen 15.7 17.4 1.0 21.6

Total number 1,047,730 730,065 150,710 166,955
of units

Share by origin 100 69.7 14.4 15.9

TABLE 2. Market Shares by Firm - ARGENTINA
Convergence Period 1996 - 1999
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TABLE 3. Utility Function Parameters

ARGENTINA BRAZIL

Constant -13.5 -7.7
(27.4) (33.4)

Constant * N(0,1) 0.9 0.8
(0.6) (0.9)

Price -0.19 -0.09
(0.05) (0.03)

Price * 1/Income -0.17 0.03
(0.08) (0.01)

Length 4.2 0.4
(0.3) (0.2)

Length * More than 2 children 1.0 0.4
(0.5) (14.7)

Length Square -0.5 0.1
(1.5) (3.0)

Horsepower 3.3 0.4
(1.3) (0.1)

Hatchback 0.1 0.4
(0.5) (1.0)

Station Wagon -0.7 -0.6
(0.3) (0.2)

SUV or Minivan 0.5 0.5
(1.5) (0.5)

Category Dummies Yes Yes

Test of Overidentifying Restrictions 20.84 17.45
Critical Value: 23.68

Mean price coefficient -0.25 -0.08
(0.11) (0.03)

ii1o dFy/

ou

1u

o

1

o

1
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ARGENTINA

BRAZIL

FIGURE 1. Distribution of the Marginal Utility of Income
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All Domestic Imports from Imports from
Models Models Partner Outside

ARGENTINA

Quantity of Vehicles 1,047,730 730,065 150,710 166,955

Mean Price 16.7 15.7 15.1 22.4
(thousands of dollars)

Mean Price Elasticity -3.4 -3.3 -3.3 -3.7
(0.2) (0.2) (0.2) (0.9)

Mean Production Cost 11.3 10.5 11.6 14.7
(thousands of dollars) [9, 14] [9, 13] [10, 14] [11, 17]

Mean Percentage Mark-up 50 53 37 48
(percentage) [42, 79] [51, 76] [15, 72] [34, 96]

BRAZIL

Quantity of Vehicles 5,176,605 4,283,403 698,431 194,771

Mean Price 15.1 14.3 15.9 29.0
(thousands of dollars)

Mean Price Elasticity -1.7 -1.5 -1.8 -4.0
(0.3) (0.1) (0.2) (0.5)

Mean Production Cost 9.7 9.5 9.4 15.3
(thousands of dollars) [6, 11] [6, 10] [6, 10] [12, 17]

Mean Percentage Mark-up 60 62 52 39
(percentage) [14, 123] [14, 124] [11, 131] [26, 84]

TABLE 4. Price, Elasticity, Production Cost and Mark-up
Convergence Period (1996 - 1999)
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Argentina Brazil Argentina Brazil

Chrysler 0.02 0.29 -33 27
(0.76) (0.80) [-436, -2.6] [2.2, 357]

Fiat 0 0.15 -19 15
(0.06) (0.95) [-36, -1.2] [1.0, 30]

Ford 0.50 0.62 -25 3
(0.97) (0.31)* [-30, 1.2] [-25, 24]

General Motors 0.40 0.43 -11 -5
(0.13)* (0.18)* [-25, 9] [-20, 21]

Honda 0 0.37 -45 37
(0.01) (0.12)* [-71, -27] [22, 59]

Mercedes Benz 0 0.15 -18 15
(0.24) (0.60) [-610, 12] [-15, 508]

Peugeot-Citroën 0.30 0.43 -21 7
(0.05)* (0.84) [-200, 3.5] [-503, 63]

Renault 0 0.48 -57 48
(0.005) (0.12)* [-94, -36] [30, 78]

Toyota 0 0.27 -33 27
(0.13) (0.93) [-100, -11] [9, 84]

Volkswagen 0 0.14 -16 14
(0.05) (0.88) [-44, -0.2] [0.2, 37]

* Standard errors for estimators that are significantly different from zero at the 5% significanc
level (two-tail test)

Parentheses and Italics indicate that the estimator is not significantly different from zero at
the 5% significance level. Since the multipliers cannot be negative, the distribution of the
estimator is truncated at zero. The numbers between parentheses indicate the probability that
the estimator is strictly positive

TABLE 5. Global Trade Balance Constraint (GTB)

(percentage)

Lagrange
Multipliers

Adjustment in Cost
of Imports from Partner

ABa b ba 2.1 ab 2.1

 48



Difference
in Cost

Argentina Brazil Argentina Brazil Argentina Brazil Argentina Brazil Adjustments

Chrysler - - 0 2.41 0 0.94 0.76 0 59

Fiat 0.16 0 0.19 0 0.18 0 1.82 0 34

Ford 0.04 0 0.15 0 0.25 0 0.76 0 28

General Motors 0 0.29 0.32 0 0.30 0 0.54 0 6

Honda - - 0.59 0 4.22 0 5.94 0 82

Mercedes Benz - - - - 0 0.18 2.05 0 34

Peugeot-Citroën 0 0.75 0 0.33 0.18 0 0.82 0 28

Renault 0 0.40 0.20 0 0.55 0 1.89 0 105

Toyota - - - - 0 0.38 4.01 0 60

Volkswagen 0.17 0 0.27 0 0.30 0 1.13 0 30

A dash (-) indicates no bilateral trade

TABLE 6. Lagrange Multipliers for the Bilateral Constraint

1996 1997 1998 1999

a a a ab b b b ab2.11



All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price -1,148 -987 811 -3,619
(dollars) [-2828, -1048] [-3133, -887] [135, 918] [-5612, -1786]

Mean Change in Price -6.9 -6.3 5.4 -16
(percentage) [-17, -6] [-20, -6] [0.9, 6] [-25, -8]

Change in Units -1.7 -66.4 -65.4 130.0
(thousands) [-52, 636] [-584, 93] [-145, 22] [51, 1376]

Change in Units -0.2 -9.1 -43 78
(percentage) [-5, 61] [-80, 13] [-96, 15] [31, 825]

Mean Change in Cost 139 -240 0 204
(dollars) [-6101, 2762] [3038, 831] [-3869, 1312] [-8570, 5545]

Compensating Variation 607 Compensating Variation 635
by Unit Sold (dollars) [-66, 1262] (millions of dollars) [-69, 1322]

Change in Profits -19 Change in Profits -1,165
(percentage) [-30, 18] (millions of dollars) [-2080, 1110]

Change in Revenue 77 Change in Revenue 197
(percentage) [13, 326] (millions of dollars) [36, 779]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 7. Elimination of NTBs
Argentina, 1996 - 1999
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All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price 489 44 -9.1 2,886
(dollars) [417, 810] [7, 620] [-98, 73] [2265, 3237]

Mean Change in Price 3.2 0.3 -0.06 15
(percentage) [0.6, 10.4] [0.1, 8] [-12, 1.4] [0.4, 23]

Change in Units -37.2 71.7 10.7 -119.6
(thousands) [-569, -20] [45, 422] [7, 57] [-1043, -75]

Change in Units -3.6 11 13 -40
(percentage) [-34, -1.6] [6, 289] [6, 986] [-70, -17]

Mean Change in Cost -639 39 10 -2,059
(dollars) [-1572, 5137] [-114, 2874] [-20, 3911] [-2951, 5546]

Compensating Variation -214 Compensating Variation -224
by Unit Sold (dollars) [-2079, 206] (millions of dollars) [-2179, 216]

Change in Profits -3.1 Change in Profits -151
(percentage) [-93, -1.2] (millions of dollars) [-100387, -61]

Change in Revenue 48 Change in Revenue 217
(percentage) [25, 140] (millions of dollars) [120, 1322]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 8. Adoption of a Common External Tariff
Argentina, 1996 - 1999
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All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price -659 -943 802 -733
(dollars) [-2372, -551] [-3110, -847] [46, 881] [-3322, 1441]

Mean Change in Price -4.0 -6.0 5.3 -3.3
(percentage) [-16, -1.3] [-20, -5.4] [0.28, 6] [-15, 6]

Change in Units -39.0 5.2 -54.7 10.5
(thousands) [-87, 394] [-240, 174] [-96, 40] [-32, 420]

Change in Units -3.7 0.7 -36 6.3
(percentage) [-8, 37] [-33, 24] [-64, 26] [-19, 252]

Mean Change in Cost -500 -202 10 -1,856
(dollars) [-3236, 1810] [-519, 884] [-1410, 1470] [-6412, 3333]

Compensating Variation 393 Compensating Variation 412
by Unit Sold (dollars) [-643, 1731] (millions of dollars) [-674, 1814]

Change in Profits -22 Change in Profits -1,316
(percentage) [-32, -3.2] (millions of dollars) [-2229, -207]

Change in Revenue 162 Change in Revenue 414
(percentage) [69, 723] (millions of dollars) [188, 1719]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 9. Customs Union
Argentina, 1996 - 1999
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All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price 92 412 -734 -3,997
(dollars) [-3909, 260] [-3826, 622] [-4046, -159] [-6961, -1111]

Mean Change in Price 0.6 2.9 -4.6 -14
(percentage) [-26, 1.7] [-27, 4.3] [-25, -1] [-24, -3.8]

Change in Units 258.8 -58.4 89.2 228.0
(thousands) [-676, 269] [-1190, -29] [-95, 150] [134, 777]

Change in Units 5.0 -1.4 13 117
(percentage) [-13, 5] [-27, -0.8] [-13, 21] [69, 399]

Mean Change in Cost 707 -108 823 5,431
(dollars) [489, 3996] [-162, 2433] [-42, 4813] [-1852, 7560]

Compensating Variation -203 Compensating Variation -1,050
by Unit Sold (dollars) [-541, 655] (millions of dollars) [-2799, 3392]

Change in Profits 5.7 Change in Profits 1,989
(percentage) [-43, 5.8] (millions of dollars) [-24701, 1991]

Change in Revenue 205 Change in Revenue 1,857
(percentage) [128, 396] (millions of dollars) [1298, 3457]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 10. Elimination of NTBs
Brazil, 1996 - 1999
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All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price 8.7 1.0 0.7 207.3
(dollars) [7.5, 14] [1, 5.6] [0.7, 3.6] [166, 247]

Mean Change in Price 0.06 0.007 0.005 0.83
(percentage) [0.06, 0.1] [0.007, 0.048] [0.004, 0.031] [0.75, 0.89]

Change in Units -2.3 4.2 1.0 -7.5
(thousands) [-3, -0.2] [3, 13] [0.7, 6] [-20, -4]

Change in Units -0.04 0.10 0.13 -1.77
(percentage) [-0.05, -0.005] [0.09, 0.4] [0.09, 0.8] [-3.6, -0.87]

Mean Change in Cost -15.9 0.5 3.3 -20.3
(dollars) [-59, -7.8] [0.5, 13] [2.8, 55] [-234, -7]

Compensating Variation -1.0 Compensating Variation -5.1
by Unit Sold (dollars) [-3, 6] (millions of dollars) [-14, 30]

Change in Profits -0.013 Change in Profits -5.0
(percentage) [-0.02, 0.1] (millions of dollars) [-7.5, 31.2]

Change in Revenue 1.4 Change in Revenue 39.6
(percentage) [1.1, 2.9] (millions of dollars) [28, 103]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 11 Adoption of a Common External Tariff
Brazil, 1996 - 1999
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All Models Domestic Imports from External
Models Partner Imports

Mean Change in Price 100 413 -733 -3,790
(dollars) [-3902, 312] [-3823, 631] [-4045, -152] [-6753, -858]

Mean Change in Price 0.7 2.9 -4.6 -13.1
(percentage) [-26, 2] [-27, 4] [-25, 0.9] [-23, -3]

Change in Units 256.5 -54.2 90.3 220.5
(thousands) [-677, 267] [-1151, -24] [-94, 152] [130, 769]

Change in Units 5.0 -1.3 12.9 113.2
(percentage) [-13, 5] [-27, -0.6] [-14, 22] [67, 395]

Mean Change in Cost 691 -107 826 5,410
(dollars) [479, 4154] [-162, 2564] [-30, 5781] [-1755, 7548]

Compensating Variation -204 Compensating Variation -1,055
by Unit Sold (dollars) [-545, 649] (millions of dollars) [-2821, 3360]

Change in Profits 5.7 Change in Profits 1,984
(percentage) [-43, 6] (millions of dollars) [-24691, 2027]

Change in Revenue 210 Change in Revenue 1,896
(percentage) [131, 445] (millions of dollars) [1329, 3753]

90% confidence intervals between square brackets
The estimators are not normally distributed

TABLE 12. Customs Union
Brazil, 1996 - 1999
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