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Abstract

This paper examines the liberalization of a common tariff when imported varieties
vary in quality and cost. Varieties of higher quality and/or lower cost (a) are imported
at lower absolute demand elasticities and (b) earn higher revenues. By virtue of larger
demand elasticities, low revenue varieties benefit the most from tariff liberalization.
Further, if varieties are substitutable, low revenue varieties may benefit at the expense
of high revenue varieties. These predictions are confirmed using a case study of US
Uruguay Round tariff cuts, where within products, low revenue exporters experienced

large gains, and high revenue exporters experienced negligible gains.

1 Introduction

If one point has been made abundantly clear by the theory of international trade, it is

that trade is often driven by heterogeneity. This heterogeneity can result from classical
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Ricardian differences in relative autarky prices, to the modern treatment of heterogeneity at
the firm level. Regardless of the source, heterogeneity almost always reflects in prices and /or
market shares. And, as many authors have documented (Schott 2004, in particular), trade
data exhibits substantial variation in unit values and trade volumes within precise product
categories.

However, despite the massive amount of heterogeneity in varieties across trading part-
ners within narrowly defined products, the rules of the GATT/WTO, on a basic level, seem
designed for a more homogenous environment. With regard to tariffs, this point is par-
ticularly salient, as outside of special safeguards, retaliatory measures, and all-or-nothing
regional agreements, members have very little latitude regarding tariffs applied to different
varieties of the same product. One particular guiding principle, "non-discrimination", im-
poses that all GATT/WTO members receive equal treatment, usually via a common, or
"most favored nation" (MFN), tariff. This applies within any product, across all export
sources without preferential status, and (obviously) does not discriminate by quality or other
characteristics. Further, this equal treatment rule extends to the process of liberalization,
and allows for no consideration of which exporters stand to gain more or less from lower
tariffs.

To push this idea further, consider the import of "Men’s or Boys’ Shirts, of Cotton" (HS6
code 620520) by New Zealand in 1999. Overall, New Zealand imported varieties within this
product category from 50 different countries. While the average pre-tariff free-on-board
unit value was $20, exporter-specific unit values varied substantially. On one end of the
spectrum, Belgium exported varieties at an average of $75 per unit. On the other end,
Indonesia exported at an average of $3.60 per unit. Clearly, imports from Belgium and
imports from Indonesia are in fact very different. Yet, the WTO mandates that these
products are treated equally in setting tariffs, and when liberalizing tariffs.

Overall, there is a clear friction between the precise intent of WTO rules regarding tariffs,
and the natural differentiation which occurs in trade flows. Critically, even though the WTO
prefers (and promotes) the multilateral process over other preferential or regional schemes,
it remains unclear how the effects of MFN liberalization accrue within products that exhibit
significant within-product differentiation. In what way should MFN tariff reductions influ-
ence bilateral trade flows? Are certain countries more likely to gain from MFN liberalization

based on the fundamental characteristics of the products they sell? Overall, how are the



benefits of additional import market access distributed across competing and differentiated
exporters?

This paper answers these questions. Using a simple theoretical model, I show that
the liberalization of a common ad-valorem tariff need not increase bilateral imports of all
varieties. In particular, if varieties are differentiated by quality and/or production cost, I
show that liberalization of a common tariff may increase imports of low revenue varieties at
the expense of high revenue varieties. In analyzing the effects of US Uruguay Round tariff
cuts, I find robust support for the model. Specifically, I find that the benefits of import tariff
liberalization are largest for low revenue varieties and smaller and insignificantly different
from zero for high revenue varieties.

The key to the model is the degree to which demand elasticities vary across varieties.
Specifically, varieties will be sold at a lower (absolute) demand elasticity if they are of higher
quality and /or produced at a lower cost. In both cases, varieties earn larger revenues. Since
demand is fairly inelastic for these varieties, changes to tariffs have a fairly small direct effect
on the value of bilateral imports. This is in stark contrast with varieties of low quality and/or
produced at a high cost. In these cases, revenues are fairly small, and equilibrium demand
elasticities are relatively large. Thus, for these varieties, changes to tariffs have a relatively
large effect on the value of bilateral imports

In equilibrium, the effects of changes to a common tariff are aggregated across all varieties,
and competition is generally tougher when tariffs fall. That is, when tariffs fall, so does
the residual demand for each variety, all else equal. It is the resolution of the tension
between this aggregate effect and the effects related to demand elasticities which determine
the varieties that benefit from tariff liberalization and to what extent. In particular, I show
that the aggregate effect may in fact be larger than the direct effect for some varieties. As
detailed above, these are the varieties that earn relatively large revenues before tariffs are
cut. Thus, as a novel result, I show that tariff liberalization may in fact decrease imports
of varieties that earn large revenues before the tariff cut. In contrast, I show that varieties
earning low revenues always benefit from tariff liberalization by virtue of the high demand
elasticity at which these varieties are sold. Overall, I show that the traditional negative
effects of tariffs are amplified for low revenue varieties, and smaller and/or of opposite sign
for high revenue varieties.

Empirically, the model is evaluated using a case study of tariff reductions by the United



States resulting from Uruguay Round GATT negotiations. Despite being a result of bar-
gaining within the GATT, this case study is sensible on a number of levels. For one, data are
available at the HS10 level, which provides a useful amount of detail within narrowly defined
products (for example, "Grand Pianos" and "Upright Pianos" are varieties of the same prod-
uct). Second, for most products, reductions to MEN tariffs were relatively quick, most of
which occurring over the period 1995-1999. Third, the evidence suggests that import growth
rates before the Uruguay Round agreements were drafted were independent from whether or
not an HS8 product received a tariff cut after the Uruguay Round was completed. Finally,
the US HSS8 tariff data provides information on whether non-tariff barriers were present. As
these policy instruments are outside the scope of the model, such information is crucial, and
not available in other datasets such as TRAINS.

Using a number of different specifications, I find evidence which is broadly supportive of
the model. Regressing bilateral import growth rates on tariffs and an interaction with pre-
Uruguay Round import values, I find that within-products, bilateral import elasticities (with
respect to tariffs) were large, significant, and negative for the export sources with the smallest
pre-Uruguay Round import values. Indeed, as export sources approach the extensive margin,
the elasticity of bilateral imports to tariffs approaches -10. In contrast, estimated elasticities
are small and often insignificantly different from zero for export sources with the largest pre-
Uruguay Round import values. Further, I find that this result is sharpened when focusing on
products which are more likely to exhibit product differentiation, and in products with below-
median levels of exporter concentration. Finally, the results are fairly robust to a large set of
supplemental regressions which control for non-US tariff cuts, alternate product definitions,
an exporter-specific response to US tariffs, potential outlier exporters, and exporters which

are heavily hedged in preferential arrangements with the US.

Related literature

This paper adds to a number of different areas related to trade, trade policy, and firm hetero-
geneity. Most notably, the results are reminiscent of the classic Alchian-Allen hypothesis,
and the subsequent empirical work by Hummels and Skiba (2004), in which higher per-unit
transportation costs shift the distribution of exports toward higher price goods, and higher

tariffs do the opposite. Thus, when distance is non-trivial, countries tend to "ship the good



apples out". In contrast, when tariffs are high, countries tend to export a lower price bundle
of exports. Relative to Hummels and Skiba (2004), my model extends the literature in a
crucial way, where I allow for both positive and negative correlations between prices and
demand elasticities. That is, quality differences yield a negative relationship between prices
and absolute demand elasticities, and cost differences yield a positive relationship. Given
that the effects of tariffs are governed by differences in demand elasticities, and demand elas-
ticities boil down to variety-specific revenues, I show that the critical exporter characteristic
in predicting the effects of tariff liberalization is not quality or price but earned revenues
pre-tariff-cut.

The rather robust response of the extensive margin is similar to Kehoe and Ruhl (2009),
who document the effects of various types of structural change on bilateral relationships,
and in particular, the extensive margin of trade. Indeed, motivated in-part by the results
in Kehoe and Ruhl (2009), Arkolakis (2009) presents a framework based on endogenous
marketing costs that generates a larger response to trade liberalization by smaller varieties.
While similar to the results in my paper, the results are driven by a completely different
mechanism. Further, there is one crucial qualitative difference in equilibrium predictions,
where the Arkolakis framework guarantees that all firms gain from liberalization, which is
not the case in my paper.! Indeed, in the forthcoming empirical work, the top-20% of
exporters (within-products) rarely increase trade after tariff liberalization occurs.

There is a relatively recent literature examining the design of the WTO within the context
of heterogeneous countries and products. Saggi (2004) compares optimal tariffs set on an
MFN basis with those set via unconstrained discrimination in a n-country oligopoly model
with heterogeneous suppliers. Generally, Saggi’s model suggests that moving from non-
cooperative discrimination to non-cooperative MEN benefits low cost suppliers since the
optimal tariffs applied to their exports would be lower. The model does not examine the
removal of tariffs on an MFN basis, and the corresponding effects on trade, which is the
focus of my work. Thus, rather than asking what happens when tariffs are liberalized via

MFN, it queries how and why we are in an MFN environment in the first place.?

'Via a CES demand assumption, all firms in the Arkolakis (2009) framework receive the same percentage
demand shock resulting from tariffs. Thus, all firms gain from a reduction in a common iceberg transport
cost, but differ in their supply response based on the marginal cost of reaching a larger fraction of consumers.

2In later work, Saggi and Sara (2007) uses a two country model to examine the National Treatment
clause when products may differ in quality. A similar result is reached as in Saggi (2004), where a national



On broader level, my paper is related to the work of Rose (2004) and Subramanian
and Wei (2007), who estimate the effects of GATT/WTO membership on bilateral trade
flows. However, neither examines the effects of MFN liberalization at the product level,
which as discussed above, contains critical information on the precise characteristics of trade
flows. Most importantly, the model suggests that this particular class of empirical studies
is misspecified by failing to allow for differential effects of GATT/WTO membership as a
function of pre-GATT/WTO market penetration. In this way, the results detailed below
may also motivate modifications of the standard Anderson and Van Wincoop (2003) gravity
model.

In terms of the US case study employed in this paper, a number of papers are relevant.
Romalis (2006) shows that MEN liberalization by the United States increased both the
degree of openness and the growth rates of developing countries. Ludema and Mayda (2009)
examine the relationship between exporter concentration and observed tariff concessions by
the US. In particular, they show that the US offered larger tariff concessions in products
with a more concentrated group of export sources. Finally, very recent work by Feenstra
and Weinstein (2010) adapts the methods from Feenstra (1994) to estimate the gains for
trade using a non-CES (translog) demand system. Their estimates imply pricing/mark-up
behavior which is consistent with Melitz and Ottaviano (2008) - the model at the heart of
my paper.

The rest of the paper is organized as follows. Section two presents a simple theoretical
model and an extension. Section three details the dataset, and tests the predictions from

section two. In section four, I briefly conclude.

2 Theory

Consumers

The key to the model is the way in which consumers value product variety and quality.
Similar to Melitz and Ottaviano (2008), I assume that consumer preferences are quasi-linear,
non-homothetic, and exhibit love-of-variety within a differentiated sector. However, I depart

from Melitz and Ottaviano by assuming that within the differentiated sector consumers earn

treatment clause tends to help those exporters selling the most competitive goods (highest quality goods).



utility based on "quality-adjusted consumption" of each variety. Preferences of this type can

be defined as follows:
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Here, ¢; is the consumption of variety ¢, and \; is its associated quality. Thus, quality-
adjusted consumption of variety 7 is defined as );q;. The precise role of quality will be
discussed shortly. Further, zy is the numeraire good, where 6 (> 0) and 7 (> 0) determine
the substitution pattern between the differentiated industry and the numeraire. Finally, v
(> 0) represents the degree to which consumers value product variety. For the moment, I
assume that there exists a unit measure of varieties supplied to the import market, all of
which able to profitably produce. In a later extension, I will allow for a flexible extensive
margin of trade in which the measure and composition of firms is endogenous. The budget

constraint faced by consumers is written as,

1
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where [ is income of the representative consumer, and p; is the price of variety 7. Solving the
maximization problem of the representative consumer yields the following inverse demand

function for each variety,
Py = Xi (A= vAiqi) (2)
where,

1
0

Here, p¢ is the price at which consumers purchase varieties. In a moment, I will add a tariff
which creates a wedge between the price consumers pay and the price suppliers receive. Also,
note that the demand intercept, A, embodies the competitiveness of the import market. All
else equal, the import market is more competitive if the quality-adjusted consumption of all
varieties, fol \igidi, is larger.

Before moving to the firm’s problem, it is instructive to examine the effects of variety-

specific quality, \;, on the demand for each variety. First, note that by differentiating (2),



the willingness to pay for a variety is increasing in quality if:
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This will be satisfied in equilibrium, as A — 2y)\;q > 0 when marginal revenue is positive.

Of note, this condition will also guarantee that quantity demanded is increasing in quality,

in equilibrium.?

Second, note the equation for demand elasticity as a function of variety specific quality

and price:
C
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Two results are apparent in the equation for €p ;. First, conditional on quality, varieties sold

€D,i

at lower prices will be sold at lower absolute demand elasticities. Further, conditional on
price, higher quality varieties (higher \;) will be sold at lower absolute demand elasticities.
Given that consumers will tend to spend higher shares of their income on varieties with a
lower quality-adjusted price, in equilibrium, there will be a negative relationship between the
equilibrium absolute elasticity of demand and variety-specific revenues. The relationship
between revenues and elasticities is crucial for the main theoretical results of the paper, and

the link to the empirics.

Firms

For this particular model, each supplier will produce one variety, and thus suppliers are also
indexed by i. Further, supplier ¢ will produce variety i at a constant marginal cost, ¢;. 1
will not assume a specific relationship between the marginal cost of production ¢; and the
quality of each variety, \; (different from Baldwin and Harrigan, 2008, and Johnson, 2009).

It will soon be clear that the relationship between marginal costs and quality has no bearing

3Indeed, defining ep y, = %q_i 6’\>\'_ as the elasticity of quantity demanded with respect to quality (at
constant prices), and ep ; = %% as the elasticity of demand, I can write the following:

—€p; =1+e€py,

Thus, as long as the elasticity of demand is less than -1, or equivalently, that firms are operating on the
elastic part of their residual demand curve (ie. when marginal revenue is positive), ep x, must be positive
and quantity demanded must rise with quality.



on the results outside of their relationship to the observed distribution of revenues within
products.

For simplicity, I assume that all suppliers are foreign (no domestic sector). To sell a
variety in the import market, the supplier must pay an ad-valorem tariff 7 for each unit
sold. Hence, the relationship between the consumer price detailed above and the price that
producers receive is p§ = (1 + 7)pf. This yields the following inverse demand function that

suppliers use to optimally set production for the import market.

Ai
t
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Here, t = (1 + 7). Suppliers choose quantities to maximize profits:

Ai
T (A, ci) = rrzax {7 (A=yNiagi) - g — Cz’Qi}
Optimal production of each variety for the import market, ¢ (\;, ¢;), is written as:
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The price received for each variety is written as:
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Finally, the pre-tariff value of imports from supplier i is written as:
A2 ( %
—(«) ¢
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As trade data reports the value of trade, and not the profits of each supplier, equation (3)
is the object of interest. The value of trade will be affected by tariffs through two channels.
The first is directly via the negative effect of tariffs on variety-specific marginal revenue.
This can be seen by the negative impact of tariffs on the numerator of (3), and the positive

impact of tariffs on the denominator of (3). However, there are also indirect effects of tariffs



through the competitiveness term, A. This can be seen by substituting the optimal quantity

of each variety into the equation for A:
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Az@—n/ 5 —di
0 v

2y 2y n o
A= 0 Ly 4
<2v+77> +<2v+77> 276 )

where ¢ = fol di. In (4), higher tariffs increase A. Intuitively, higher tariffs decrease

Solving for A, we have,

quality-adjusted production for the import market, thus making the market less competitive.
This yields a higher residual demand for each variety, A. Finally, a useful result for the next

section will be the elasticity of A with respect to t.

0A t ntc
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While A is clearly increasing in ¢, on a percentage basis, A increases slower than t.

Trade Liberalization

As stated in the introduction, the goal of this section is to evaluate how the effects of trade
liberalization are distributed across suppliers that may not sell varieties of the same quality,
or varieties produced at the same marginal cost. By taking logs and then fully differentiating

(3), I can write the following:
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Solving for f\—l in (3) and substituting into the above equation yields a simple relationship

between the marginal effect of tariffs and the value of imports prior to the change in tariffs.

A%( ~ 1) ot ot
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Written in terms of elasticities:
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In (6), the marginal effect of tariffs is a function of two terms. The first is a negative effect
which is common across all suppliers. The second is specific to the value of imports prior to
the change in tariffs. Note that higher tariffs decrease imports of variety ¢ only if the value

of imports prior to higher tariffs is sufficiently small. Precisely, given % > 0, dv; < 0 only
if: A2(1—cy)

v; < Q—’ﬁ
In contrast, when v; is sufficiently high, it is possible that higher tariffs increase trade. To

see this, using (3), the highest possible value of trade is written as:

A2

Umax = U(O) = 4_’)/t
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Substituting v™* into dv;, we have:
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Thus, v > 0 if 4 > 3. Using (5), this occurs if:

n 20

¥ ct

Thus, if n is sufficiently large compared with ~, the largest suppliers will lose market access
after trade liberalization and gain market access with higher tariffs. As can be seen in (5),
movements to A are increasing in 7, and decreasing in . Intuitively, as varieties become
more substitutable (relatively lower values of 7), bilateral trade will respond more to how
tariffs affect aggregate demand rather than variety-specific demand.

The main results of this section are summarized in the following proposition.

Proposition 1 Higher MFN tariffs necessarily reduce trade only from imported varieties

11



earning relatively small revenues. In contrast, if g > %f, higher MFN tariffs increase trade
from imported varieties earning relatively large revenues. Generally, the negative effects of
tariffs are amplified for low revenue varieties, and mitigated or reversed for high revenue

varieties.

The intuition for Proposition 1 can be explained as follows. Holding the level of com-
petition (A) fixed, every variety, low revenue or high revenue, benefits from a tariff cut.
However, imported varieties earning relatively low revenues benefit the most from a tariff
cut. As these varieties are either low quality and/or high cost, equilibrium demand elastic-
ities for their varieties tend to be quite large (in absolute terms). As a cut in tariffs can
be thought of as a percentage reduction in the supply price of each variety, the response to
changes in the supply price via a tariff cut is particularly large. This is in stark contrast with
high quality/low cost varieties, which tend to be sold at relatively low demand elasticities,
and earn relatively large revenues. The response of these varieties to changes in tariffs is
relatively small.

When noting that the tariff changes in this model are pervasive and identical across all
imported varieties (MEN tariff cuts), competition is more fierce after the tariff cut. This is
embodied in the residual demand level, A, which falls as tariffs fall. In equilibrium, the fall
in A may be larger or smaller than the direct effects detailed in the preceding paragraph.
In cases where the direct effects are particularly small - for low cost and/or high quality
varieties, who tend to earn large revenues - the fall in A is larger in absolute terms and the

value of imports of these varieties falls in response to lower MFN tariffs.

Discussion

The result detailed above is not the first to look at the relationship between product charac-
teristics and bilateral trade flows. For example, recent work by Johnson (2009) has allowed
for a precise impact of quality, via prices, on trade flows. Further, Hummels and Skiba
(2004) examine how trade costs and tariffs affect the price-composition of exports. How-
ever, to my knowledge, the above framework is the first to demonstrate that the impact of
import liberalization may in fact be negative for some measure of imported varieties.

This main result is mostly closely related to the classic Alchian-Allen hypothesis, and

the subsequent empirical work by Hummels and Skiba (2004), in which transportation costs
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shift the distribution of exports toward higher quality goods. In their work, per-unit costs of
shipping lower the relative price of high quality goods, and thus increase the relative demand
for these goods. In the parlance of Alchian-Allen, when distance plays a non-trivial role in
exporting decisions, countries "ship the good apples out". Along with per-unit trade costs,
Hummels and Skiba allow for an ad-valorem component, such as tariffs. Theoretically, they
show that higher tariffs reduce the relative demand for high quality goods, thus lowering the
average FOB price of exports.

Relative to Hummels and Skiba (2004), my model extends the literature in a crucial
way, where I allow for elasticity differences that are arbitrarily correlated with prices. To
be more specific, consider an example in which all imported varieties are produced at the
same marginal cost, but yet differ in quality. In this case, higher quality varieties earn
higher revenues, and are sold at lower equilibrium demand elasticities. If raising tariffs,
high quality varieties will suffer less than low quality varieties, by virtue of the equilibrium
demand elasticity at which each are sold. Thus, higher tariffs increase the relative demand
for high quality goods - the opposite of what Hummels and Skiba (2004) predict. The
critical difference is that the quality component in my model may shift/skew the demand
curve such that higher price goods are sold at lower demand elasticities. In contrast, the
model in Hummels and Skiba (2004) is consistent with a restricted version of the model
where quality and costs and correlated in such a way to ensure that demand elasticities are
always larger with higher prices.

Granted, I take no stance on the relationship between quality and production cost - a
relationship which is important for many issues. Further, I cannot predict whether bilateral
trade flows increase or decrease following liberalization due to product quality or efficiency
issues. However, taking such a stance and/or making such predictions is not required, and
is one of the novel features of the model discussed above. That is, the ultimate effects of
tariffs are governed by differences in demand elasticities, and demand elasticities boil down
to revenues pre-tariff cut. Critically, varieties produced of high quality or at a low cost both
earn relatively large revenues and are sold at relatively low demand elasticities. Hence, the
critical variety-level characteristic is simply earned revenues pre-tariff cut.

From a trade policy perspective, the results in Proposition 1 seem in direct conflict with
the intent of the central tenet of the WTO: the principle of non-discrimination. Under this

rule, any concession given to a WTO member must be extended to every other member. In
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its most simple form, the principle of non-discrimination is central to the paradox discussed
above. That is, even tariff reductions that are non-discriminatory do in fact discriminate
along natural margins.

Relative to the design of the WTO, this could be viewed in two ways. Although the
intentions of non-discrimination are likely "good", this paper details how the effects of tariff
liberalization on trade may be negative for the most established exporters. This runs con-
trary to the prevailing view that MFN tends to increase efficiency for participating parties.*
Further, as established exporters tend to be developed nations, this might suggest a new
reason why current WTO negotiations are at a stalemate, as those nations with the largest
bargaining power have the most to lose from broad tariff cuts.

On the other hand, the main result from this section may provide a new rationale for
Article XXIV in the GATT, and its successor in the WTO, where discriminatory tariffs are
permitted via the formation of customs unions or regional free-trade areas. Perhaps the
original signatories of the GATT envisioned a setting in which the scope of benefits via mul-
tilateral liberalization were limited.” Relative to this paper, this suggests that preferential
liberalization, or perhaps even preferential agreements, may act as a safety valve for rela-
tionships that may deteriorate naturally under MFN. This is clearly a topic of interest to

be pursued in a follow-up paper.

Extensive Margin

Finally, an aspect absent from the above model is a treatment of the extensive margin.
As bilateral trade values, the object of interest in the forthcoming empirical analysis, are
recorded at the country level and not the variety level, it is crucial to address the extent
to which aggregation and entry of new varieties matters for the above results. To examine

these issues, I now derive a model in which a continuum of exporters (indexed from 0 to 1)

4 As detailed in Jackson (1997), there are three arguments which support the use of MFN. One is that
MFN prevents policies which distort bilateral patterns of comparative advantage. Further, some argue that
MFN results in more liberalization than under preferrential systems. Finally, others argue that allowing
for discriminatory tariffs would increase the costs of rule formation, where many tariff lines would be more
costly to impose and enforce when compared to a single tariff line applied to all exporters.

®Indeed, Irwin, Mavroidis, and Sykes (2007) describe this as one of Keynes’ original concerns during
the framing of the GATT. While this was mainly argued within the context of Great Britain’s imperial
relationships, Keynes seems to express a notion that the post-war trading system ought not to be constrained
by MFEN.
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supply to a common import market. Each exporter [ is identical with the exception of the
distribution of quality-adjusted marginal costs, and the pool of potential exporting firms,
N;. Precisely, I assume that, for exporter [, quality-adjusted costs are distributed from 0 to
Cmax With Pareto shape parameter k; (> 0). The upper-bound on costs, Cpay, is assumed to
be non-binding, and thus larger than the demand intercept, A. Thus, the distribution of

quality-adjusted costs for each country [ is written as:

AOE (5)

A (G

Here, higher values of k; yield a higher quality-adjusted cost, on average.
Next, I derive the relationship between quality-adjusted costs and import values. Recall

the equation for (pre-tariff) import value of any variety i:

(i) (e(5)

As A represents the vertical intercept of the demand curve for each variety, firms cannot sell
unless their post-tariff price is less than or equal to A. This will occur if <f\—> € [0, ?]
Thus, assuming that quality-adjusted costs are distributed according to G; (f), the average

import value from country [ is written as:

_ 1 0 AQ—(f)ZtQ c..c
v = Gz(é)/o (4—’715) 9z(x)dx (7)
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In (7), note that by taking logs and differentiating, there would be no differential impact
of tariffs as a function of country specific factors (in this case, k;). This changes, however,
when allowing for the full extensive margin of trade to play a role. To see this, note that
total imports from country [, V;, are equal to the average multiplied by the number of
varieties imported from country /. The number of varieties imported from [ is simply equal

to the number of potential varieties /V; multiplied by the fraction of those varieties which are
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imported, Gl(é). Precisely, V; = NlGl(é)@, which can be simplified as follows:

Nl A2+k:l

Vi= -
LT R (ky + 2)

Taking logs of V; and differentiating with respect to k; :

mL(vl):bg<A)_ 1

<0

Ok; % ki +2

The inequality follows from the assumption that ¢,, is non-binding.® Thus, holding the level
of potential exporters, IV;, constant, the value of imports from exporter [ is decreasing in k;.
Thus, unless the number of potential exported varieties varies strongly with the distribution
of quality-adjusted costs, exporters with the highest quality-adjusted cost earn the lowest
revenues.

With this relationship in mind, I now show that the results from the basic model described
above remain despite including a flexible response at the extensive margin. Precisely, taking
logs of V; and differentiating with respect to ¢, the elasticity of import value with respect to

tariffs for country [ is written as follows::

€yl = kl(EA — 1) + (2€A — 1)
—— N——
<0 ?
Again €4 € (0,1), as higher tariffs decrease competitiveness and increase the residual con-

sumer demand for each variety.” In the equation for €,,1, higher values of k; increase the

6Emt > Cm > A implies that log (~ ) <0
"To see that €4 € (0,1), first note that A is written as:

Avg. quality-adjusted quantity from 1

1 A 1 A/t c c..C
AZG—U/ NiGi(7)x GA/ M(T)g(3)ds | dl
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| Exporters

Subsitituting the equilibrium value of ¢($t), taking deriviatives with respect to ¢, and simplifying, it can be

shown that: ()
1 N;A Tk
.IO 124@17 khltldl
€A = 1 N A( ) S (Oa 1)
A+ [, l—dl
28l
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negative impact of tariffs. Thus, countries with a higher average quality-adjusted cost ben-
efit the most from the liberalization of MFN tariffs. As countries with a higher k; also earn
lower revenues before the tariff cut, I can thus state that when aggregating to the country
level, countries that export relatively low quality and/or high cost goods tend to benefit the

most from tarif liberalization.

3 Tariffs and bilateral trade: The US and the Uruguay
Round

In this section, I use detailed import data from the United States, along with applied MFN
tariffs, to estimate the degree to which the effects of MFN tariffs differ within products. To
do this, I use HS10 bilateral import data from the UC Davis Center for International Data,
as described in Feenstra, Romalis, and Schott (2001). HSS8 tariff data is obtained from the
US International Trade Commission and from Romalis (2004), and HS6 MFN tariff data
from TRAINS for non-US countries.® More information regarding the construction of the
sample will be provided shortly.

The theory described in section two focused on the effects of a unilateral reduction in
a common tariff. As such, I will restrict the sample to focus on the effects of ad-valorem
MFN tariffs on MFN imports. Precisely, the sample will include observations that satisfy

the following two conditions:

1. Bilateral imports are subject to MFN tariffs

2. No non-tariff barriers during the period 1989-2004

The first condition removes non-MFN trade from the dataset. A robust set of fixed
effects will control for products which may be affected by preferential, GSP, or other non-
MFN arrangements with non-MFN countries. In the second, I remove products for which
at some point in the sample, non-tariff barriers are observed.

Before presenting the precise regression framework (which will further restrict the sam-

ple), I first detail the reductions in US import tariffs which resulted from the Uruguay Round.

8The Romalis data is also obtained from the UC Davis Center for International Data.
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Figure 1: US MFN Tariffs and Bilateral Import Growth Rates
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centered around Exporter-HS4 averages. Then, these centered growth rates are used to calculate average relative growth rates according to various product

groupings. In the left-hand chart, averages are constructed separately for HS8 varieties that received a tariff cut, and those that did not. In the right-hand

chart, | breakdown the averages from the left-hand chart within large and small HS10-Exporter pairs that exported in either 1989 or 1990, and those that did
not. Precisely, “Extensive” represents HS10-Exporter observations that did not export to the US under MFN in 1989 or 1990. “Bottom 80%” represents HS10-
Exporter observations that were in the bottom 80% of their HS8 product group in 1989-1990. “Top 20%” represents HS10-Exporter observationsthat were in

the top 20% of their HS8 product group in 1989-1990.
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Two particular characteristics of this round of tariffs cuts are presented in the top-half of
Figure 1. In the top-left panel, I have plotted mean and median tariffs across HS8 products
for each year, 1989-2004. The last year prior to the enactment of the Uruguay Round (1994)
is denoted by the vertical line. Notably, there is very little movement in tariffs prior to the
enactment of the Uruguay Round. Directly after, tariffs fell steadily, flattening out between
2000 and 2004. Overall, mean and median tariffs fell by roughly 50%. In the top-right
panel of Figure 1, I plot the empirical distribution of MFN tariffs in 1992 and 2004 (which
will be the years over which I evaluate the effects of tariffs). In this chart, two features are
worth noting. First, US MFN reductions in the Uruguay Round doubled the number of
MEFN tariffs that were zero in 2004. Second, the reduction in US tariffs seems relatively
uniform over most percentiles of US MFN tariffs.

Next, I will provide some illustrative evidence on the effect of MEFN tariff reductions, and
a differential effect of tariff reductions by market penetration before the tariff cut. This
evidence is presented in the bottom-half of Figure 1. To begin, focus on the bottom-left
panel of Figure 1, where I have plotted relative trade growth for products that received a
tariff cut and products that did not. To calculate relative trade growth, I first calculate the
log of the ratio of imports in year ¢ to imports in 1992 for each HS10-Exporter pair. Then,
for each year, I de-mean these growth rates across Exporter-HS4 pairs. Thus, in each year,
average trade growth relative to 1992 is equal to zero. In the bottom-left panel of Figure 1, I
have decomposed this "zero" into HS8 products that received a tariff cut, and HS8 products
that did not. Further, I have denoted the first draft of the final act of the Uruguay round,
which occurred at the end of 1991, and the year in which the final act was signed, 1994, by
vertical black lines. Clearly, products that received a tariff cut experienced positive trade
growth relative to those products that did not. More notably, trade growth rates for each
product group were indistinguishable from one another prior to 1992. This suggests that
after controlling for factors unrelated to tariff cuts (the Exporter-HS4-Year fixed effects),
products which received a tariff cut were not growing differently than those that did not

receive a tariff cut.?

9This is a statistically robust statement. Regressing the log change in imports between 1989 and 1992
on the log change in tariffs between 1994 and 2000 and Exporter-HS4 fixed effects yields an insignificant
relationship between pre-Uruguay round trade growth rates and future tariff cuts. Precisely,

iy L
log(m) = —0.715 - log(=22) + Exp HS4
i,5,89 (1.121) ti 94
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In the bottom-right panel of Figure 1, I have further decomposed these "zeros" by the
relative position of each HS10-Exporter observation in their respective HS8 product category.
Precisely, I decompose the averages in the left-panel by whether a HS10-Exporter reported
positive trade values in 1989 or 1990, and if they did, whether they are in the bottom 80% or
top 20% of their HS8 import category over the period 1989-1990. The results from doing so
are striking. The group that benefited the most from a tariff cut relative to their no-tariff cut
control group were those HS10-Exporter pairs that did not report any trade in 1989 or 1990
(labeled "Extensive"). Further, there was also a positive, though smaller, effect of tariff cuts
relative to the no-tariff cut control for HS10-Exporters that reported trade over 1989-1990
but were in the "Bottom 80%" of their particular HS8 import group. Finally, perhaps the
most striking of all three groups, there was an indistinguishable to arguably negative effect
of tariff cuts relative to the no-tariff cut control for HS10-Exporters that reported trade over
1989-1990 and were in the "Top 20%" of their particular HS8 import group. Overall, the
evidence in the bottom-half of Figure 1 details a differential impact of MFN tariffs which
is consistent with the theory developed in section two. I now test the robustness of these

features using a broad set of regressions.

Specification #1 - Tariffs and Value

Given that tariffs only changed once and over a relatively short period, the empirical strategy
will be similar Trefler (2004), where I use long differences to evaluate the effects of tariffs on
bilateral trade. Further, the following two additional restrictions are placed on the sample

to facilitate a clean examination of tariffs and their long-run effects on bilateral imports:

1. HSS8 tariff cuts from 1989-1994 and 2000-2004 must both be equal to zero

2. HS10-Exporter observations must be observed in both 2004 and 1992

The first condition tightens the empirical framework, restricting the sample to no tariff
reductions during the base period (1989-1994), a policy period in which tariffs, if reduced,
were reduced fairly quickly (1994-2000), and a run-out period in which the effects of previous

where ¢ represents HS10 varieties and j represents exporters. Standard errors are robust and clustered by
Exporter and HS4 product.
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tariff reductions may still be filtering through the economy but with no new tariff cuts (2000~
2004). The second condition allows for the calculation of an import growth rate which starts
before any tariff reductions occurred (1992), and four years after tariff reductions ended
(2004). Along with the earlier restrictions regarding MFN tariffs and non-tariff barriers,
these two additional restrictions leave us with roughly 36,000 HS10-Exporter pairs.

The object of interest will be the growth rate in trade over the period 1992-2004. This
growth rate will be labeled log(v; ;o4/vi jo2), where v; ; s measures the value of imports in
nominal US dollars of HS10 variety ¢ from exporter j in year s. The growth rate will be
regressed on a number of factors within a number of different specifications, though the
common regressor in each will be the log change in MFN tariffs over the period 1994-2000.
Precisely, I will measure tariffs as in section two, where t;; = 1 + 7, 5. Here, 7, is the
percentage point MFN tariff for HS10 variety i in year s (though understanding that tariffs

are set at the HS8 level). To calculate a measure of import elasticity, I will measure the

ti,00
t; 04
change in import value for each HS10-Exporter.

change in tariffs using log differences, log(:+2), similar to the way in which I measure the

The first specification, which is meant to be as parsimonious as possible, is one which
regresses growth rates in bilateral imports on growth rates in tariffs, and an interaction with

pre-tariff-cut import value. Precisely, the specification is written as follows:

/U’7 704 tvoo t’oo
log(—=2—= ) = </8US +log(= o) T Pus v -log( - o, 108(ig.pre) + By - log(vzyj,Pre)> - Dy
Z7.]7 Z7 Z’
1i,00 ,
+ (/BUSZero ’ log(tl‘ 94) + /8Z6T0> ' (1 - Divj) + Fized + €i,j (8)
2y

In (8), T regress log(=22%) on log(ti,oo

V;,5,92 ti 04
total imports reported over the period 1989-1990 of variety i from exporter j, and a dummy

), and a full interaction with log(v; ; pr), the log of

variable, D; ;, identifying whether imports of HS10 variety ¢ were observed from exporter

irjo
j over the period 1989-1990.!1° According to the theory in section two, I hypothesize that
Bus is significantly negative and Sy  is significantly positive. Further, I hypothesize that
Bus zero 18 significantly negative.

Finally, I will include a robust set of fixed effects at the Exporter-Industry/Product level

to control for trends unrelated to changes in MFN tariffs. For example, some exporter-

1010g(vi7j789790) is forced to zero for observations in which D; ; =0
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Table 1: Regression Results: Tariff Cut - Import Value Interaction

Bus Bus v By Bus_zero Bzero n R2 Fixed #Fixed Clusters
-5.17%** -0.24%** -2.41*%*%* 36008 0.066 Exp_HS2 2682 Exp,HS2
(1.83) (0.01) (0.14)
-16.3%** 0.9%** -0.23%*%*%  _g8.67***  .2.20%** 36008 0.067 Exp_HS2 2664 Exp,HS2
(3.97) (0.22) (0.01) (2.53) (0.17)
-6.48%** -0.24%** -2.46*%** 36008  0.06 Exp_HS4 11265 Exp,HS4
(1.53) (0.02) (0.19)
-16.69*%**  0.83* -0.23%*%*%  _9,96***  .2.36*** 36008 0.059 Exp_HS4 11246 Exp,HS4
(6.34) (0.46) (0.02) (2.47) (0.23)

Notes: The dependent variable is the log ratio of import value in 2004 to 1992 from exporter jin HS10 industry i. The
excluded group is Dj;, which is the dummy variable identifying positive bilateral imports from exporter j in HS10
producti during the years 1989 and 1990. Fixed effects are estimated using a within procedure according to the groups
listed in the column "Fixed". Standard errors are heteroskedasticity robust and clustered by the groups listed in the
column "Clusters" according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). The labels *, ** and
*** jdentify estimates which are significantly different from zero at the 10%, 5%, and 1% levels, respectively.

industry pairs may be declining or growing due to development or a long-run adjustment
toward different industries. Also, some exporters may have preferential status in some
sub-products, and thus there may be trends unrelated to MFN tariff reductions which are
accounted for using fixed effects at an Exporter-Industry or Exporter-Product level.

Table 1 reports the results from estimating (8), with and without the tariff-value inter-
action. First, focus attention on rows 1 and 3, where I report the results from estimating
(8) without an interaction between tariffs and value. Here, the long-run bilateral import
elasticity with respect to tariffs, estimated by 34, is negative and significant for all specifi-
cations. The implied elasticities are quite high (between -7 and -5), likely due to the long
measure of trade growth, but not implausible.

The first bit of support for the model in section two is presented in rows 2 and 4. In
these rows, I have estimated (8) including an interaction between log( %) and log(v; j pre)-
Here, the results are quite striking. In these rows, the interpretation of ;¢ is the long-run
import elasticity for the smallest positive import observations. The theory predicts that
these elasticities should be more negative than the average - indeed, these elasticities are
much more negative than the average elasticities presented in rows 1 and 3. However, the
most important element in rows 2 and 4 are the estimates for ;g 1, which are positive
for both choices of fixed effects. In terms of inference, S5 1 is positive and significantly

different from zero.
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To put more structure on the estimates, note that within positive observations of log(v; j pre ),
the 1st and 99th percentiles of log(v; j p..) are 7.9 and 18.3, respectively. At these values of
log(v; ;, pre ), the implied bilateral import elasticities are -9.16 and 0.18, respectively. Clearly,
the larger export sources are predicted to gain very little, and possibly lose, from tariff lib-
eralization. Further, note that the estimates for Sy .., which are between -8 and -10,
are highly significant in all specifications, and in-line with the implied elasticities for the
1st percentile of log(v; j pre) (-9.16, as calculated earlier). Thus, the estimated elasticities
for the smallest positive observations of log(v; ; p.) are very similar to the estimates for the
observations where v; ; p,e = 0. Overall, these results are supportive of the model developed

in section two.

Specification #2 - Relative market penetration

A drawback of the approach in (8) is that there is no accounting for variation in initial
HS10-Exporter import values within products, which is a feature at the heart of the model
in section two. Thus, in this section, I present results for an alternate specification in which
I measure market penetration over 1989 and 1990 in relative amounts within products.

In particular, I will construct six sub-groups, five of which based on quintiles of positive
imports, which identify different levels of market penetration within a given product. For
example, consider the construction of these sub-groups for HS4 products. For each HS4
product, all HS10-Exporter observations in which imports to the US were not observed over
the year 1989-1990 are placed in group zero. This group is identified by a dummy variable
Dg ;- Next, HS10-Exporter observations for which imports occurred during 1989-1990 are
grouped into quintiles within each HS4 product. These quintiles will be identified in order

by dummy variables Dj;, D?;, D};, D}, and D} ;, with the lowest 20% of positive imports
within each HS4 product identified by Di{ ;» and the highest 20% of positive imports identified

by Dy ;.

Table 2 presents the mean and median import values over 1989-1990 for each of these
groups, after dropping HS4 products without five HS10-Exporter observations with positive
trade (i.e. dropping HS4 products where quintiles are not defined). Further, the table
reports the number of HS10-Exporter observations in each category, and the percentage of
total observations. The point to be taken from Table 2 is that the top 20% of HS10-Exporter
observations are, on average, just shy of 10X larger than those in the 60-80th percentile. A
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Table 2: Mean Import Value in 1989-1990 for HS4 Quintiles

Group 0 Group 1 Group 2 Group 3 Group 4 Group 5
Mean Import Value ($) 0 54,781 276,002 951,754 3,361,647 28,450,104
Median Import Value ($) 0 26,483 146,148 483,932 1,577,547 7,744,353
Count (%) 4451(12.5) 6165(17.4) 6219(17.5) 6194 (17.4) 6286 (17.7) 6098 (17.2)

Notes: This table reports the average and median trade value by relative market penetration, calculated assumingthat products
are defined at the HS4 level. Also reported are the number and percentage of HS10-Exporter observations in each group.

similar magnitude difference is evident at the median. Overall, the largest 20% of exporters
are, in fact, quite large, which is consistent with similar results presented at the firm level
in Bernard, Jensen, Redding, and Schott (2007). Thus, given the theory in section two,
I hypothesize that the effects of MFN liberalization on this group are modest relative to
groups 0-4. I now seek evidence in support of this hypothesis.

To test for any differences across quintiles, I start by estimating the following equation.

Vi tz’,
log(’]—m) = (6U57D5Di5,j +oeet 5U57D1Di1,j + 5US> log(t OO) 9)

Vi,5,92 0,94

In (9), I allow for a differential impact of tariffs across groups, where in particular, I measure
the effects of group membership and a differential effect of tariff cuts relative to group zero.
Thus, in (9), ;¢ represents the long-run elasticity of imports with respect to tariffs for the
group of HS10-Exporters that did not report trade in 1989-1990 (but did report trade in
1992 and 2004). Further, 3;;5 p; represents the difference in elasticity, relative to group 0,
for group k. To be clear, 3,4 ps represents the difference in import elasticity of the largest
exporters relative to the small_est exporters.

An alternate way of estimating the model in (9) is by directly estimating elasticities for

each group, and not differences relative to a base group. Equation 10 does exactly this:

Vi ti7
10g(’]—’04) = <5U57D5D?,j +oeeet 5U57D0D2j> 1Og(t£) (10)

Yi,j.92 i,94
+BpsDi; + -+ BpoDi; + Fized + €

The results from estimating (9) and (10) are presented in Table 3. Each panel represents
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a different definition of products - HS4, HS6, and HSS8 - within which quintiles are defined.
Within each panel, I present the results with no tariff-quintile interaction in the first two
rows, the results from estimating (9) in the second two rows, and the results from estimating
(10) in the last two rows. In the first two rows of each panel, I estimate the long-run tariff
elasticity of bilateral imports as negative and significantly different from zero for the group of
exporters that did not trade in 1989-1990. Again, while these are quite large, the elasticities
for the other groups are estimated to be much smaller as the theory predicts. In particular,
the point estimates of Sy p1-Byg ps are all positive. Further, the effects of tariffs on group
5 - the largest 20% of HS10-Exporters within each product - is significantly different from
group zero for 5 of 6 regressions. Finally, in the bottom two rows of each panel, I estimate
the adjusted model in (10). Here, I separately estimate each elasticity focusing on whether I
can reject the hypothesis that each is equal to zero. Indeed, I find that across most product
definitions and groups of fixed effects, tariffs have a significant negative effect on imports f
market penetration is relatively small. In contrast, for the largest 20% of HS10-Exporter
observations within products, tariffs seem to have an insignificant effect on bilateral imports.

To test the robustness of the results in Table 3, I first examine whether restricting the
sample to products with relatively quick tariff cuts has a qualitative effect on the results. To
do so, I expand the sample as described above to include products that had a longer staging
of tariff cuts. Precisely, I add to the sample any product that experienced a tariff cut over
the period 1994-2004. The results from estimating (9) and (10) on this expanded sample are
presented in Table 4. The effects of tariffs summarized in Table 4 are smaller and less precise
than in Table 3. However, as the full effects of tariffs may not be realized by 2004, this is
not unexpected. In terms of the theory in section two, the results in Table 4 are moderately
supportive of the theory on a few levels. First, the group of largest exporters often have
an estimated elasticity which is insignificantly different from zero, where other groups do
experience a negative effect of tariffs. Further, the estimated difference in elasticities is
largest for group five relative to group zero in five of six regressions. Overall, while less
precise in some cases than in Table 3, the results in Table 4 are mildly supportive of the
theory developed in section two.

Moving back to the original sample, note that while I am focusing on the effect of US
MFN tariffs, it is possible that any differential effects of MFN tariffs reported in Table 3 are

spuriously correlated with more meaningful tariff reductions undertaken in other markets.
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Table 3: Effects of MFN tariffs by within-product quintile

Group Dummies Group-Tariff interactions R2 Fixed

BDs BD4 BD3 BDz BD1 BUS_DS Bus_m BUS_DS BUS_DZ Bus_m BUS_DO Bus (#)
- SLA7¥F%F J1.09%F*  -0.77¥*F*  -0.47%**  (0.03) -5.63***}{ 0.057 Exp_HS2
S (0.09) (0.07) (0.06) (0.07)  (0.04) (1.90) (2607)
? -1.37*%*% -0.97*** -0.65*** -0.35***  0.06 -6.63***{ 0.055 Exp_HS4
Z  (012) (0.09) (0.09) (0.08) (0.07) (1.51) (10759)
g -1.36%*F* -1.02%** Q. 73*%**  -(0.43*** 0.02 7.14%%* 4 65** 3.08 1.99 3.04 -9.02***}{ 0.058 Exp_HS2
2 (0.09) (0.08) (0.07) (0.08) (0.06) | (2.45)  (2.31) (2.29) (2.14)  (2.07) (2.53) (2607)
“‘g -1.25%*%%  .0,91*%** .Q,59*%** .0, 29%** 0.10 7.46%* 4.29 3.31 3.13 2.47 -10.14*** 0.056  Exp_HS4
g (0.12) (0200  (0.09)  (0.10)  (0.09) | (3.39) (3.39) (2.80)  (2.39)  (2.90) (2.46) (10759)
-§ -1.36%*%*  -1.02%*%* -0.73*%*%* .0.43%** 0.02 -1.88 -4.37%  -5,94%*%* _7.03*%** .59g8*%* .9 (02%** 0.058 Exp_HS2
&  (0.09) (0.08) (0.07) (0.08) (0.06) i (2.60) (2.28)  (2.03) (1.92) (2.42) (2.53) (2607)
% -1.25%*%%  0,91%**  _Q,59*%** .0, 29%** 0.10 -2.68  -5.85%* -6.82¥** _701¥** -7.67*** -10.14*** 0.056 Exp_HS4
(0.12) (0.10) (0.09) (0.10) (0.09) | (2.42) (2.50) (2.15) (1.85)  (2.46)  (2.46) (10759)
o -143% _111%** .0.81*** -0.51***  -0.09* -5.89**%*}{ 0.052 Exp_HS2
§ (0.09)  (0.08)  (0.07)  (0.06)  (0.05) (1.92) (2517)
O -1.32%*¢ -0.98*** -0.67*** -0.39*** 0.01 -6.86%**1 0.049 Exp_HS4
2 (0.12) (0.10) (0.09) (0.08) (0.08) (1.64) (10288)
§ S1.34%*% 1. 07FFF  -0.79%**  -0.47*** -0.05 5.36*** 2.65 1.34 2.74 2.33 -8.37***%{ 0.052 Exp_HS2
£ (0.09) (0.08) (0.09) (0.08) (0.07) | (1.58)  (1.85)  (2.46) (2.29) (1.54) (2.35) (2517)
% -1.24%*%%  .0,95%** .Q.p4*** -0.33*%** 0.04 4.96% 1.85 1.74 3.49* 1.62 -9.22%*%*%1 0.049 Exp_HS4
% (0.12) (0.11) (0.10) (0.08) (0.09) (2.88)  (2.90) (3.01) (1.92) (2.71) (2.58) (10288)
o -L34%xEk ] Q7*k* _Q79%F*F  _0,47%** -0.05 -3.01 -5.72%%  -7.03*%*¥* .5,63** -6.04%** -8 37*** 0.052  Exp_HS2
2 (009 (0.08) (0.09) (0.08) (0.07) § (237) (2.29) (1.82) (237) (2.02) (2.35) (2517)
§ -1.24%*%%  .0.95%*%* .0.64*** -0.33*%** 0.04 -4.26%  -7.36%FF -7.48%**  572%*  7.6%*¥* .9 2%x* 0.049 Exp_HS4
(0.12) (0.11) (0.10) (0.08) (0.09) | (2200 (1.94) (2.30) (2.47) (2.29) (2.58) (10288)
= S1.39%F% J111%F*F 0.79%**  -0.53%**  -0.1%* -6.48%**{ 0.048 Exp_HS2
- (0.09) (0.09) (0.06) (0.06) (0.04) (2.17) (2497)
|;| S1.3%FF L0.97%**  -0.66%**  -0.42%** 0 -8.2%*%* 1 0.045 Exp_HS4
Z  (012) (0.12) (0.09) (0.09) (0.08) (1.63) (10095)
§ -1.32%%%  -1.05%*%*  -0.76%** -0.47*%** -0.08 4.32%* 3.64* 1.97 3.96 1.37 -9.17**%*{ 0.048 Exp_HS2
2 (0.09) (0.09) (0.08) (0.08) (0.06) | (1.90) (2.16) (2.33)  (2.53)  (2.11) (2.65) (2497)
“‘g -1.24%*%%  .0,.94*%*%* .0.63*** -0.35%** 0.01 3.41 2.00 1.95 3.86* 0.05 -10.23*** 0.045 Exp_HS4
5 (0.13) (0.11) (0.09) (0.10) (0.10) (3.48) (3.18) (2.82) (2.31)  (3.03) (2.59) (10095)
-§ -1.32%%%  .1.05%*%* -0.76%** -0.47*%** -0.08 -4.85%  -553%* 7%k 5 21¥* 7. 8¥¥* g 17¥** 0.048  Exp_HS2
& (0.09) (0.09) (0.08) (0.08)  (0.06) | (2.71) (2.44) (2.11)  (2.50)  (2.51)  (2.65) (2497)
§ SL24%¥%L0.04%*%  _0,63*%%* _035%F* (.01 | -6.82%F*% .822%** _8ogH** _g 3pRHK 10, 17%** 10,23%** 0.045 Exp_HS4
(0.13) (0.11) (0.09) (0.10) (0.10) | (2.51) (2.17) (2.55) (1.95)  (2.38)  (2.59) (10095)

Notes: The dependentvariableis the log ratio of import valuein 2004 to import value in 1992 for exporter j in HS10 industry i. The excluded group is DUU, which is
the dummy variable identifying whether exporter j in HS10 producti did not trade with the US during the years 1989 and 1990. Product definitions (for quintiles)
are listed in the left-most column. Fixed effects are estimated using a within procedure according to the groups listed in the column "Fixed". Standard errors are
heteroskedasticity robust and clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used for standard errors)
according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). The labels *, **, and *** identify estimates which are significantly different from
zero at the 10%, 5%, and 1% levels, respectively.
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Table 4: Effects of MEFN tariffs by within-product quintile: Tariff cuts over 1994-2004

Group Dummies Group-Tariff interactions R2 Fixed
Bos Boa Bos Boz Bos Busps Buspsa Busps  Busp2  Buspi  Buspo Bus (#)

S -148%F* -1.07%** -Q.72%**F  -0.4*** -0.02 -2.91%* 0.055  Exp_HS2
g (0.09) (0.07) (0.05) (0.06) (0.05) (1.28) (3014)
W -LA44%*F 1.01%*%* -0.66%** -0.34%** 0.01 -4.35%** 0.056  Exp_HS4
£ (0.09) (0.08) (0.07) (0.08)  (0.06) (1.07) (13469)
§ -1.44%**%  .1,09%** -0,75%** -0.44***  -0.03 2.04 -0.84 -1.34 -1.83 -0.43 -2.44 0.055  Exp_HS2
E (0.09) (0.08) (0.07) (0.09) (0.07) (3.05) (3.32) (2.83) (2.95) (2.77) (2.87) (3014)
‘g -1.36%**  -0.98%** -0.63*** -0.32%** 0.04 4.00 1.44 1.50 0.71 1.37 -5.83** 0.056 Exp_HS4
g (010) (0.09) (0.08) (0.10) (0.08) | (275  (290)  (218)  (240)  (228) (2.30) (13469)
Y -LlagEek -1.09%** -0.75%** -0.44***  -0.03 -0.40 -3.28%  -3.78%*  -4.27*%%*%  .2.87* -2.44 0.055  Exp_HS2
&  (0.09) (0.08) (0.07) (0.09) (0.07) | (171)  (1.83)  (167)  (120)  (1L73)  (2.87) (3014)
$ -1.36%** -0.98*** -(0,63*** -(,32%** 0.04 -1.83 -4.39%%  -433%** 5 1%kk 4 46¥*  -5,83%* 0.056  Exp_HS4
T (010) (0.09) (0.08) (0.10) (0.08) | (L76)  (199)  (L62)  (113)  (L77)  (2.30) (13469)
< -l4e**F -1.1%kx -0.76%** -0.47***  -0.08 -3.74%*x* 0.051  Exp_HS2
§ (0.09) (0.07) (0.06) (0.05) (0.05) (1.34) (2929)
TO-L39%** -1.01*** -0.65%** -0.4%*** -0.03 -5.32%** 0.050 Exp_HS4
% (0.10)  (0.08)  (0.08)  (0.07)  (0.07) (1.14) (12899)
S -14%Fx -111%** -0.77*** -0.45***  -0.08 3.00 -0.66 -0.87 1.37 0.22 -4.21* 0.051  Exp_HS2
2 (0100 (008) (0.08) (0.08) (0.07) | (242) (251)  (245)  (246)  (2.22) (2.39) (2929)
E -1.34%%* -1 01%** -0.65%** -0.37***  -0.01 2.62 0.07 -0.07 1.91 0.94 -6.23%** 0.050 Exp_HS4
g (012 (0100 (0.09) (0.09) (0.08) | (285) (288 (239) (235  (209) (2.39) (12899)
3 SL4RRR L1 11%** .0, 77*** -0.45%**  -0.08 -1.21  -4.87%%*% -508***  -2.84* -3.99** -4.21* 0.051  Exp_HS2
a (0.10) (0.08) (0.08) (0.08) (0.07) (1.56) (1.83) (1.37) (1.69) (1.70) (2.39) (2929)
8 -1.34%** _1.01*** -0.65*** -0.37***  -0.01 S3.61%* -6 17FFF 6. 3¥RF 4 33F¥x G JREkE g P3kxk 0.050 Exp_HS4
T (012 (0100 (0.09 (0.09) (0.08) | (160)  (2.07)  (L64)  (159)  (151)  (2.39) (12899)
o -146*** -1.14%** -0, 79%** -0.52*** -0.12** -4, 54%** 0.049  Exp_HS2
§ (0.10) (0.08) (0.07) (0.06) (0.06) (1.46) (2901)
T -14%*F -1.04*** -0.69%** -0.45***  -0.06 -6.09%** 0.048 Exp_HS4
Z (011) (0.09) (0.08) (0.08)  (0.07) (1.07) (2901)
g -1.37%%% _1.07%%* -0.75%** -0.44***  -0.08 | 4.69%**  3.55%* 1.82 4.11%* 2.05 -7.37*** 1 0.049 Exp_HS2
‘é’ (0.11) (0.08) (0.08) (0.08) (0.07) (1.72) (1.46) (1.63) (1.74) (1.29) (1.70) (2901)
E -1.33*** .0.97*** -0.66*** -0.37*** -0.03 3.46 3.68 1.82 3.94* 1.28 -8.61*** { 0.048 Exp_HS4
g (013) (011) (0.10) (0.10) (0.09) | (310) (257)  (218)  (203)  (213) (2.09) (12655)
3 -1.37%%% _1.07%** -0.75%** -0.44***  -0.08 -2.69 -3.83%*  555%**  _306%  -5,32%¥* 737k 0.049  Exp_HS2
T (0.11) (0.08) (0.08) (0.08) (0.07) (1.70) (1.69) (1.57) (1.78) (1.96) (1.70) (2901)
R -1.33*F%k 0.97*** _0.66%*F* -0.37%**  -0.03 |-5.15%** -4,92%** g 7Gk¥* 4 E7R¥* _73Fkkk g glHk* 0.048 Exp_HS4
T (013 (011) (010) (0.10) (0.09) | (183) (167)  (149)  (126) (L71)  (2.09) (12655)

Notes: The dependentvariable is the log ratio of import value in 2004 to import value in 1992 for exporter j in HS10 industry i. The excluded

group is D”j;, whichis

the dummy variable identifying whether exporter j in HS10 product i did not trade with the US during the years 1989 and 1990. Product definitions (for quintiles) are
listed in the left-most column. Fixed effects are estimated using a within procedure according to the groups listed in the column "Fixed". Standard errors are
heteroskedasticity robust and clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used for standard errors)
according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). Thelabels *, **, and *** identify estimates which are significantly different from zero
atthe 10%, 5%, and 1% levels, respectively.
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For example, perhaps imported varieties which were successful in the US market during
1989 and 1990, who appear relatively unaffected by US MFN tariff reductions, are simply
reallocating resources in response to Uruguay Round MFN tariff reductions by other import
markets. To account for this, I will modify (9) by adding an interaction between changes to
worldwide HS6 tariffs (averaged over all non-US markets, 1994-2000) and group dummies.
The results from this interaction are presented in Table 5. Here, the interactions between
ROW tariff cuts and group dummies are almost uniformly small and insignificant, though one
exception is when using Exporter-HS2 fixed effects, where it seems that higher ROW tariffs
tend to increase imports to the US.!! In contrast, looking at the interaction between US log
tariff cuts and group dummies in the right-hand side of Table 5, the import elasticity for the
smallest export sources is negative and significantly different from zero, and the differential
effect for higher groups is positive. Further, the differential effect for the largest export
sources is significant for most assumptions of product definitions and fixed effects, and in
most cases larger than the estimated differential elasticity for smaller exporters. Overall,
including an interaction between ROW tariff changes and relative market penetration in the
US market does little to change the differential effect of US MFN tariffs across different
within-product groups.

Next, I estimate a number of specifications which include interactions between US MFN
tariffs and HS10-Exporter characteristics which are more general than variety-specific market
penetration. First, I estimate (9) allowing for a differential impact of tariffs as a function
of exporter GDP per capita (data taken from the Penn World Tables). The coefficient
on this interaction is labeled ;¢ opp. This interaction is sensible on a number of levels.
First, less-developed countries ma?y have poor institutions, and thus may respond slowly to
changes in tariffs relative to more developed exporters. In this case, Syg gpp would be
negative. Or, perhaps developed countries are more likely to employ unionized labor, which
may yield a laggard response to price shocks. In this case, Syg gpp would be positive.
The results from adding this interaction to (9) are presented in the top panel of Table 6.
Here, note that the interaction between tariffs and exporter GDP per capita (last column)
is insignificantly different from zero in five of six regressions. In contrast, the coefficient on

Bus ps is significantly different from zero and positive for the same regressions as in Table

1 This might be explained by established exporters reallocating resources to the US in response to higher
tariffs in other markets.
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Table 5: Effects of MFN and ROW tariffs by within-product quintile

Group - ROW Tariff interactions Group - US Tariff interactions R2 Fixed

BROW_DS BROW_D4 BROW_DS BROW_DZ BROW_DI ﬁROW ﬁUS_DS BUS_D4 BUS_DB BUS_DZ BUS_Dl BUS (#)
Hsa 478* 342 076 039 136 161 | 676%%* 45%* 3.23 2.21 3.09  -9.22%%*/ 0.059 Exp_HS2
Product (2.46) (2.10) (231) (2.18) (3.01) (195) | (2.35) (2.25) (2.25) (2.01) (2.10)  (2.58) (2607)
Definitions 1,07 -0.23 -2.16 -44 -128 -1 | 7.31** 429 3.53 3.58 2,55  -10.2***| 0.056 Exp_HS4
(N=35403) (409) (3.79) (3.14) (3.19) (3.53) (3.13) | (3.31) (3.46) (2.75) (2.41) (2.94) (2.47) (10759)
HSE 414* 298 284 042 056 148 |5.02%%* 248 1.13 2.84  2.42* -8.47%**| 0.053 Exp_HS2
Product (2.29) (231) (3.17) (2.06) (3.04) (1.99) | (1.44) (173) (2.31) (2.19) (1.39) (2.38) (2517)
Definitions 106 -0.29 1.08 -2.99 -046 -0.2 | 4.89* 1.93 1.59  3.85** 166 -9.24***| 0.049 Exp_HS4
(N=32925) (373) (3.32) (3.18) (2.60) (3.36) (3.32) | (2.82) (2.88) (3.00) (1.89) (2.69) (2.57) (10288)
HS8 434* 258 258 -044 094  1.89 | 3.9%  3.44* 175  4.14* 1.35  -9.25%%*| 0,049 Exp_HS2
Product (2.47) (2.20) (2.54) (2.23) (2.75) (L71) | (1.69) (2.04) (2.11) (245 (1.93) (2.63) (2497)
Definitons 132 043 039 -285 068 0.1 3.28 1.97 191  422*  -0.05 -10.22*** 0.046 Exp_HS4
(N=31319) (407) (2.93) (275 (2.86) (3.17) (3.33) | (3.35) (3.10)  (2.68)  (2.19)  (2.91)  (2.51) (10095)

Notes: The dependentvariableis the log ratio of import value in 2004 to import valuein 1992 for exporter j in HS10 industry i. The excluded group is p° i
which is the dummy variable identifying whether exporter j in HS10 product i did not trade with the US during the years 1989 and 1990. Product
definitions (for quintiles) are listed in the left-most column. Quintile dummies are omitted, though similar to those in Table 4. Fixed effects are estimated
using a within procedure according to the groups listed in the column "Fixed". Standard errors are heteroskedasticity robust and clustered by Exporter
and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used for standard errors) according to the multi-level procedure in
Cameron, Gelbach, and Miller (2006). The labels *, **, and *** identify estimates which are significantly different from zero at the 10%, 5%, and 1% levels,
respectively.

3. Further, the magnitudes are also similar. Overall, I conclude that the results in Table
3 are robust to the inclusion of an interaction between changes to US tariffs and exporter
GDP per capita.

Moving beyond exporter development, I now allow for a full interaction between exporter

dummy variables and the log change in US MFN tariffs. Precisely, I estimate the following:

Uy 4, z z
10%(—j 04) 5US D5 log(t 00)D5 dnn 5Us D1 log(t OO)DI (11)
Vi,5,92 1,94 49
+ (BU.S'iE:cp . Exp) log(tz"ZZ) + 5D5Dij + 4 BDODil’j + Fized + €

In (11), Exp is a vector of exporter dummies, and B¢ g,, represents a vector of exporter-
specific import elasticities for group zero. The motivation for this interaction is as follows.
In section two, when including a flexible extensive margin of trade, the relationship between
quality-adjusted costs (as defined by the Pareto shape parameter) and import value was
negative only if the measure of potential exporters was unresponsive to the Pareto shape
parameter. Indeed, the interaction between exporter dummies and US MFN tariff changes

may account for larger differences in the pool of potential exporters, or some differential
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effect of tariffs on this pool. Also, if financing issues vary substantially across countries
(as in Manova, 2008), then the exporter-tariff interaction is warranted. Further, although
imports from NAFTA countries are recorded separately from MFN imports, it is possible
that concomitant reductions in preferential tariffs may yield a response to MFN tariffs which
is similar to the results thus far but for reasons unrelated to quality-cost heterogeneity.'?
Overall, controlling for an exporter-specific response to tariffs which is unrelated to market
penetration is sensible on a number of levels.

The results from estimating (11) are presented in the bottom panel of Table 6. Again,
Bus 1 — Bug 5 measures the differential effect of MFN tariffs by quintile relative to an
expc;rter—spec}ﬁc effect for group zero. Relative to group zero, larger export sources fared
worse with lower tariffs than smaller export-sources. Indeed, this effect is once again con-
centrated in the highest quintile, though also noticeable in the 20-40% group. Overall, while
slightly less impressive than the results detailed in previous tables, the results in Table 6 are
supportive of the theory from section two.

Next, I return to the specification in (9), evaluating the effects of potential outlier ex-
porters on the differential import elasticities measured in Table 3. In particular, I run
regressions excluding NAFTA countries, and also regressions excluding China. The motiva-
tion for the former is that despite restricting the sample to import flows which are imported
under MEN (explicitly removing reported preferential trade), Canada and Mexico enter the
database in relatively large amounts. While it is possible that much trade from NAFTA
countries may be accounted as MFN since rule-of-origin can be onerous, it seems odd that
either country (in particular Canada) would enter the database significantly. Regarding the
latter, China is obviously a large and fast-growing export market, which enters the WTO
during the sample and also engages in a substantial amount of vertical trade with the US.
Thus, I remove both NAFTA countries and China separately to evaluate whether the results
are driven by large regional trading partners and /or a massive growing exporter. The results
are presented in Table 7. Using both the subsample excluding NAFTA countries and the

subsample excluding China, there is a significant positive effect of trade liberalization on

12For example, suppose that imports from Mexico are quite large, but mostly accounted for under NAFTA.
However, as rules-of-origin must be satisfied to enter the US under NAFTA, a very low MFN tariff may be
a more attractive alternative than dealing with the legal adminstration required to satisfy rules-of-origin.
Thus, imports from Mexico under MFN, which are small under previous MFN tariffs, may jump substantially
with a reduction in MFN tariffs.
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Table 6: Effects of MFN tariffs by within-product quintile: Exporter-tariff interactions

Group Dummies Group-Tariff interactions R2 Fixed

BDS BD4 BDB BDZ le BUS_DS BUS_DA BUS_DS BUS_DZ pUS_Dl BUS BUS_GDP #

Tariff-GDP(Exporter) Interactions

Hsa  -L36¥** J1.02%%F _0,73%** -0.44*** 001 | 6.93*** 4.45%  2.89 1.84 292 -16.93** 085 |0.058 Exp_HS2
Product  (0.09) (0.08) (0.07) (0.09) (0.06) | (2.57) (2.37) (2.42) (2200 (2.11) (7.92)  (1.01) (2591)
Definitions -1.25%** _0,g*** _0,59%%* _029%*** 010 | 7.59**  4.43 3.44 3.20 2.53 0.38 -1.12 {0.056 Exp_HS4
(N=35384) (9 17) (0.10) (0.09) (0.09) (0.09) | (3.41) (3.40) (2.83) (2.39) (2.91) (12.43) (1.30) (10742)
Hse  -L35¥** J1.07%FF _0,79%** -0.47*** -0.06 | 5.03*** 236 1.06 2.5 213 -20.16** 126 |0.052 Exp_HS2
Product  (0.09) (0.08) (0.09) (0.08) (0.07) | (1.74) (1.97) (2.58) (2.34) (160) (8.43) (1.07) (2503)
Definitions -1 p4%#* .0, g5%** _0 64*** -0,33*** 004 | 5.05*  1.94 1.80  3.54% 167 -2.82  -0.68 |0.049 Exp_HS4
(N=32908) (9.12) (0.10) (0.10) (0.08) (0.09) | (2.89) (294  (3.03) (1.94) (2.73) (12.61) (1.36) (10273)
Hsg  -1.32%¥¥* _1.05%* _0.76%** -0.47*** -0.08 | 3.77*  3.16 1.5 3.5 1.01 -28.08*** 2.03* |0.048 Exp_HS2
Product  (0.09) (0.09) (0.08) (0.09) (0.06) | (1.95) (2.23) (2.40) (2.57) (2.09) (8.85) (1.04) (2483)
Definitions -1 p4*** .0,94%** 0 63*** -0.35*** 0,00 | 3.32 1.94 1.89 3.81 0.00 -15.69 058 {0.045 Exp_HS4
(N=31302) (0 13) (0.11) (0.09) (0.10) (0.10) | (3.51) (3.22) (2.83) (2.33) (3.04) (10.79) (1.20) (10080)
Tariff-Exporter Interations

Hsa  -L37FFX _1.03%%* _0.73%%% _0.44%** 001 | 6.14**  3.99 2.49 1.71 2.56 0.060 Exp_HS2
Product (0.09) (0.08) (0.07) (0.09) (0.06) | (2.98) (2.52) (2.50) (2.39) (2.09) (2591)
Definitions -1 25%#* .0.91%** _Q6*** -029%** 011 | 7.1%*  4.00 3.10 2.95 2.56 0.058 Exp_HS4
(N=35384) (9 13) (0.10) (0.09) (0.09) (0.09) | (3.56) (3.47) (2.87) (2.35) (2.98) (10742)
Hse  -1.36%** -1.08%** -0.8%** _0.47%** -0.06 | 3.92 1.82 0.76 2.33 2 0.055 Exp_HS2
Product (0.09) (0.08) (0.09) (0.08) (0.07) | (2.42) (2.12) (2.48) (2.34) (L71) (2503)
Definitions -1 25%#* .0, 96*** -0.64%** -0.33*** 004 | 4.35 1.15 127 3.21* 153 0.051 Exp_HS4
(N=32425) (9 13) (0.11) (0.10) (0.08) (0.09) | (2.96) (3.01) (3.04) (1.88) (2.73) (10273)
Heg  -L1.33%** _1.06%** -0.76%** -0.47*** -0,08 3 2.82 1.44 3.5 1.2 0.051 Exp_HS2
Product (0.09) (0.09) (0.08) (0.09) (0.06) | (2.70) (2.36) (2.18) (2.61) (2.11) (2483)
Definitions -1, 25%#* .0, g5%** 0 64*** -0.35*** 001 | 2.80 1.49 1.54 3.75  (0.02) 0.047 Exp_HS4
(N=30454) (9 13) (0.11) (0.09) (0.10) (0.10) | (3.69) (3.33) (2.76) (2.29)  (3.08) (10080)

Notes: The dependent variable is the log ratio of import value in 2004 to import value in 1992 for exporter j in HS10 industry i. The excluded group is D°
which is the dummy variable identifying whether exporter j in HS10 product i did not trade with the US during the years 1989 and 1990. Product definitions
(for quintiles) are listed in the left-most column. Fixed effects are estimated using a within procedure according to the groups listed in the column "Fixed".
Standard errors are heteroskedasticity robust and clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used
for standard errors) according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). The labels *, **, and *** identify estimates which are
significantly different from zero at the 10%, 5%, and 1% levels, respectively. Standard errors labeled (NA) are not defined using the clustering procedure in
Cameron, Gelbach and Miller (2006), which as noted in the paper, is a possible outcome of their particular multilevel procedure.
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Table 7: Effects of MFN tariffs by within-product quintile: No NAFTA /China

Group Dummies Group-Tariff interactions R2 Fixed
BDS BD4 BD3 BDZ BDl BUS_DS BUS_D4 BUS_DS BUS_DZ BUS_DI BUS #
HSA  -1,39%*% |1 02%** _0,73%** _043*¥* 0,01 |6.22%** 4.23* 2.88 2.27 2.33  -8.54***| 0,058 Exp_HS2
D:;:‘I’:z;s (0.10)  (0.08)  (0.07)  (0.09)  (0.06) | (2.36) (2.31) (2.28) (2.24) (2.10) (2.46) (2481)
NoNAFTA -1.28%** _0.91%** _Q50%** _029***x (009 6.69** 373 3.17 3.42 2.15  -9.89***| 0,057 Exp_HS4
(N=33933) (0.12)  (0.10)  (0.09)  (0.09)  (0.09) | (3.15) (3.33) (2.82) (2.34) (2.90) (2.41) (10287)
HSA  -1,33%*% PRk 72%kx (0 42%F* 0,01 | 6.29**  3.99 2.43 1.37 2,19  -8.16%**| 0.055 Exp_HS2
D:;:‘I’:z;s (0.09) (0.08) (0.07) (0.09) (0.07) | (2.62) (2.46) (2.49) (2.25) (2.18)  (2.49) (2529)
NoChina -1.23*** -0.89%** .061*** -0,28*** (.09 7.69%* 454 3.01 3.47 2.03  -10.6***| 0.054 Exp_HS4
(N=33175) (0.13)  (0.10)  (0.09)  (0.10)  (0.10) i (3.72) (3.73) (2.94) (2.77) (3.07)  (2.80) (10233)
HS6  -1.37%%* _1,08%** _0,79%** _046*** -0.06 |4.66*** 222 1.46 2.97 2.15 -8.09%**| 0.053 Exp_HS2
D:;:‘I‘:g;s (0.09) (0.08) (0.09) (0.08) (0.07) | (1.56) (1.92) (2.41) (2.49) (1.70)  (2.30) (2397)
NoNAFTA -1.28%** _0.97*** _0,64*** .031*** (.04 3.94 1.01 1.65 3.85%* 1,60 -9%*%* | 0,050 Exp_HS4
(N=31768) (0.12)  (0.10)  (0.10)  (0.08)  (0.09) | (2.47) (2.69) (3.04) (1.91) (2.74) (2.54) (9864)
HS6  -1.31%** _1,04%** -0.76%** -0.46%** -0.04 | 4.48** 186 1.27 1.85 147  -7.46%**| 0.049 Exp_HS2
Product  (508)  (0.07)  (0.09)  (0.08) (0.07) | (1.74) (2.08) (2.53) (2.38) (1.64) (2.24) (2439)
Definitions
NoChina -L1.21%** -0,92%** .0g2*** .0,33*** 0,05 5.25%  2.09 2.20 3.54 120  -9.69***| 0.047 Exp_HS4
(N=30856) (0.12)  (0.11)  (0.10)  (0.09)  (0.10) | (3.16) (3.23) (3.29) (2.25) (2.88)  (2.90) (9791)
HS  -1.36%** _1.06%** -0.76%** -0.46%** -0.09 | 3.36* 3.16 2.03 4.14 1.08 -8.77***| 0.049 Exp_HS2
Product  (n0g)  (0.09) (0.08)  (0.09)  (0.07) | (1.84) (2.25) (2.33) (2.81) (2.28) (2.63) (2379)
Definitions
NoNAFTA -1.29%** _0,96%** -0,63*** .0.34*** 0,00 2.27 1.08 1.90 4.09*  (0.01) -9.93***| 0.047 Exp_HS4
(N=30204)  (0.11)  (0.11)  (0.09)  (0.10)  (0.10) | (3.12) (2.98) (2.83) (2.31) (3.09) (2.53) (9684)
HS8  -1.28%** _] 02%** _073%*¥* _045%** .0.08 | 3.06* 2.26 1.44 3.09 -0.05 -7.72***| 0.044 Exp_HS2
Product  (50g)  (0.08)  (0.08) (0.09) (0.07) | (1.86) (2.20) (2.44) (2.82) (1.88) (2.4 (2420)
Definitions
NoChina -1.23*** -0.92%** .0.g2*** -0,35%** (0.01) | 2.98 1.27 2.30 3.55 (0.94) -9.92%**{ 0.043 Exp_HS4
(29426)  (0.13) (0.12)  (0.10)  (0.11)  (0.11) | (3.72) (3.41) (3.28) (2.59) (3.15) (2.95) (9610)

Notes: The dependentvariableis the log ratio of import value in 2004 to import value in 1992 for exporter j in HS10 industry i. The excluded group is
DOM, which is the dummy variable identifying whether exporter j in HS10 producti did not trade with the US during the years 1989 and 1990. Product
definitions (for quintiles) are listed in the left-most column. Fixed effects are estimated using a within procedure according to the groups listed in the
column "Fixed". Standard errors are heteroskedasticity robust and clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies
Exporter and HS4 clusters used for standard errors) according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). The labels *, **,
and *** identify estimates which are significantly different from zero at the 10%, 5%, and 1% levels, respectively.

the group of HS10-Exporters which did not export to the US in 1989 and 1990. In con-
trast, the top-20% of exporters experiences an effect of liberalization which was significantly
less positive than exporters operating near the extensive margin. This result is slightly
less robust when excluding NAFTA countries and defining product groups at the HSS8 level.
Overall, the largest exporters still seem to experience a muted effect of liberalization, where

in contrast, the smallest exporters experience an amplified effect.
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Table 8: Distribution of Price Variation in HS10-Exporter Unit Values
Percentile
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
HS4 0.23 1.41 190 231 276 320 373 4.22 5.34 6.98 11.60
Cv HS6 005 0.8 1.21 1.47 1.74 208 249 2.95 3.66 479 11.06
HS8 0.02 0.73 1.02 1.26 1.50 174 210 257 3.08 3.97 10.60
HS4 000 001 0.01 0.02 0.02 003 004 006 009 015 0091
HHI HS6 001 004 006 008 010 013 017 021 0.27 038 0.95
HS8 001 007 010 013 017 021 024 030 036 049 099

Notes: This table reports the distribtions of CV and HHI as consructed over the reported product definitions.
Notincluded are products for which unitvalues atthe HS10-Exporter level are not available.

Specification #3 - Product-level Price Variation

The key to the model in section two is that quality-cost heterogeneity yields heterogeneous
demand elasticities across varieties. This explicitly requires that varieties are differentiated,
and naturally, some products are more likely to exhibit differentiation in varieties. In
this section, I evaluate the marginal effect of tariffs separately for products based on their
"likelihood" of product differentiation.

To do so, I will utilize price dispersion across varieties as a statistic for the degree of
differentiation within products. While it is possible that prices are uniform but products
are heterogeneous due to specific correlations between quality and production cost, observing
some level of price variation is sufficient to imply heterogenous varieties. I will measure the
relative degree of price variation in each industry during the 1989-1990 baseline period.
Again, products will be defined at the HS4, HS6, and HSS8 levels to evaluate the effect
of different levels of aggregation on the estimated coefficients. To measure relative price
variation, I will use free-on-board unit values in 1989 and 1990. For each year and product, I
calculate the coefficient of variation in unit-values (standard deviation divided by the mean),
hereafter referred to as "CV". Then, this measure is averaged for each product over 1989
and 1990. Percentiles of price variation (for product definitions at the HS4, HS6, and HS8
level) are presented in the top panel of Table 8. Clearly, broadly defined products (HS4)
exhibit more price variation than narrowly defined products (HS8). In some products, the
degree of price variation is incredibly small. However, as is well known, price variation is
rampant when measured using FOB unit-values. In Table 8, values of CV tend to be larger

than one for most products and over 10 in some products.
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To measure the effects of price variation on the product-level response to MFN tariff
reductions, I first define three groups of products. Products with above median (relative to
the entire sample) price variation are identified as "High CV". Those products with below
median price variation are labeled "Low CV". Those products with price variation that is
not measurable (no quantity data available) are labeled as "No CV". Then, I interact the
dummy variables identifying "No", "Low", and "High" levels of price variation with all slope
coefficients in (9). In particular, I hypothesize that the differential effect of MEN tariffs will
be larger in "High CV" products than "Low CV" products. The results from doing so are
presented in Table 9. When defining products and calculating price variation at the HS4
level, there is no appreciable difference between Low and High CV industries. The largest
20% of export suppliers experience a mitigated effect of MEFN liberalization. In "No CV"
products, the effects of tariffs are insignificant across the board.

Focusing on more refined product definitions (HS6 and HSS8), the results sharpen sub-
stantially. For High CV industries, the differential effect of MFN tariffs between large and
small exporters is positive and larger in magnitude when compared with Low and No CV
products. Often, this differential effect is significantly different from zero for High CV indus-
tries, though is never significantly different from zero for No and Low CV products. Overall,
the results in Table 9 suggest that support for the model is primarily driven by products

which are more likely to be differentiated.

Specification #4 - Product-level Exporter Concentration

To conclude the empirical analysis, I will examine how the level of exporter concentration
within a given product influences the differential effect of tariffs within the same product.
The effects of exporter concentration on bargained tariff cuts has been examined by Ludema
and Mayda (2009), where they show that import markets with a higher concentration of
export sources are forced to engage in larger tariff concessions. This is confirmed empirically
using a US case study over a similar time-period to that in this paper. The intuition is
that since tariff cuts in the GATT/WTO are determined via extensive bargaining, agents in
concentrated export sectors are less likely to free-ride off of tariff concessions negotiated by
other exporters (since the other exporters are small in comparison). Thus, when exporter
concentration is relatively large, free-riding is minimized and bargained tariff cuts in the

import market are larger.  In the specifications above, the Exporter-Industry/Product
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Table 9: Effects of MFN tariffs by within-product quintile: by High, Low, No CV

Group Dummies Group-Tariff interactions Fixed
CV Dummy Bos Boa Bo3 Bo2 Bo1 Bus_ns Bus_na Bus_nz BUS_DZ Bus_m Bus R2 (#)
No -1.3%FF 1 11%** -1.07%*%*  -0.55* -0.23 -0.70 -5.81 -9.72 -2.38 -12.40 -3.99 :0.059 Exp_HS2
= (0.35) (0.33) (0.31) (0.33) (0.34) (10.62)  (9.46) (12.63) (10.64) (10.40) (8.09) (2607)
E Low -0.28 -1.43%** -1,09%** -0.72*** -0.42***  -0.06 8.2* 5.14 3.56 3.47 1.95 -11.49%*%
E (0.28) (0.12) (0.11) (0.09) (0.11) (0.09) (4.72) (4.08) (4.49) (2.95) (4.54) (4.37)
= High -0.30 -1.29%** -Q.94*** -0,68*** -0.42*** (0.12** i 7.08*** 551* 4.45 1.54 6.31%* -7.85%**
=
;S (0.26) (0.10) (0.08) (0.10) (0.10) (0.05) (1.59) (2.92) (3.78) (2.47) (2.81) (2.62)
% No -1.06%* -0.69 -0.66 -0.14 -0.23 -0.50 -3.73 -5.57 -1.00 -16.18 -2.53 :0.057 Exp_HS4
% (0.49) (0.43) (0.43) (0.55) (0.52) : (12.64) (7.86) (15.15) (14.87) (11.88) (7.76) (10759)
p=3
3 Low -1.25%%% _(0,93*** _Q.54***  -0.2*% 0.04 7.84 3.74 3.58 5.18 1.62 -12.78***
; (0.14) (0.12) (0.14) (0.12) (0.14) (5.42) (5.31) (4.82) (4.30) (5.60) (3.83)
T High -1.27%%% -0.91%** -0.64*%** -0.38** 0.17 7.34 5.20 3.75 1.78 4.44 -7.87%*
(0.18) (0.16) (0.15) (0.15) (0.12) (5.08) (5.21) (4.65) (3.15) (4.56) (3.90)
No -1.27%%% -1.06*** -0.87*** -0.48** -0.12 5.41 -0.55 0.04 3.20 -0.86 -7.50 i0.053 Exp_HS2
o (0.22) (0.22) (0.20) (0.21) (0.21) (5.06) (6.77) (7.43) (6.28) (5.18) (6.10) (2517)
2 Low -0.14 -1.35%** 1 1¥** _Q79*** _Q5*** -0.06 3.36 1.38 -0.21 2.69 3.44 -8.47%*
o
4 (0.23) (0.11) (0.11) (0.12) (0.10) (0.10) (4.30) (4.38) (4.04) (4.30) (3.27) (3.44)
2 High -0.12 -1.38%*%* -1.07*** -0.77*%*¥* -0.44***  -0.03 | 7.01*¥** 521%** 2.85 2.66 2.81*  -8.49%**
1% (0.29) (0.11) (0.11) (0.15) (0.12) (0.08) (0.42) (1.46) (2.61) (2.60) (1.55) (2.73)
‘E No -1.12%%*% _0.86%** -0.6** -0.15 -0.02 3.09 -0.72 2.14 5.37 -2.15 -8.17 :0.050 Exp_HS4
g (0.27) (0.28) (0.29) (0.30) (0.29) (7.75) (7.41) (7.27) (7.48) (7.00) (7.19) (10288)
B Low -0.01 -1.23*** -0.97*** -0.6*** -0.34***  0.09 2.35 -0.97 0.31 3.68 2.33 -7.27%*
; (0.30) (0.15) (0.13) (0.15) (0.12) (0.15) (3.39) (3.78) (4.61) (3.40) (4.26) (3.35)
T High -0.01 -1.29%** -0.96*** -0.68*** -0.36** 0.01 8.38** 5.68 2.98 3.73 2.57  -12.02***
(0.29) (0.16) (0.15) (0.17) (0.14) (0.12) (4.20) (4.51) (4.36) (2.60) (3.43) (3.62)
No -1.3%%%0,99%** Q. 77*%%* -0.49%**  -0.14 6.76 6.75 5.44 7.03 1.27  -13.63**:0.050 Exp_HS2
§ (0.19) (0.19) (0.19) (0.18) (0.14) (4.73) (5.03) (5.25) (6.44) (3.60) (5.39) (2497)
9 Low -0.05 -1.38*** -1.12%*%* -0,68*** -0.52*** -0.11 -0.53 -0.12 2.06 2.20 0.76  -7.17***
[32]
4 (0.21) (0.10) (0.11) (0.12) (0.12) (0.11) (3.51) (4.60) (3.68) (4.66) (3.16) (2.47)
2 High -0.06 -1.26***  -1***  _(0,83*** _0.38*** -0.01 i 7.22%*¥* 574** -0.44 4.34 2,70  -8.44%**
:é (0.20) (0.11) (0.12) (0.13) (0.13) (0.09) (1.48) (2.49) (3.26) (4.27) (2.87) (2.75)
E’ No -1.25%*%% _0.87*** -0.69*%**  -0.31 -0.13 6.13 5.87 2.36 9.75 -0.88 -14.17* i 0.047 Exp_HS4
g’ (0.20) (0.23) (0.24) (0.24) (0.19) (7.16) (7.40) (7.13) (7.26) (6.88) (7.40) (10095)
g Low -0.03 -1.26%** -1.03*** -0.52*%** -0.42***  0.03 -1.69 -3.08 0.68 0.55 -1.23 -5.47
; (0.24) (0.17) (0.16) (0.15) (0.14) (0.18) (4.62) (5.10) (5.77) (5.34) (5.16) (4.41)
T High -0.13 -1.22%** Q. 87*** -0.72*** -0.29** 0.05 6.84 5.67 2.51 4.76 1.91 -13.18***
(0.19) (0.16) (0.13) (0.13) (0.13) (0.10) (4.93) (4.42) (4.34) (2.99) (3.92) (3.75)

Notes: The dependent variable in Tables 10 and 11 is the log ratio of import value in 2004 to import value in 1992 for exporter j in HS10 industry i. The

excluded groups are Doi,,-, which is the dummy variable identifying whether exporter j in HS10 product i did not trade with the US during the years 1989 and
1990, and "No CV", the dummy variable identifying the products with no quantity data. Product definitions (for quintiles) are listed in the left-most column.
Fixed effects are estimated using a within procedure according to the groups listed in the column "Fixed". Standard errors are heteroskedasticity robust and
clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used for standard errors) according to the multi-level
procedure in Cameron, Gelbach, and Miller (2006). The labels *, ** and *** identify estimates which are significantly different from zero at the 10%, 5%, and
1% levels, respectively.

35



fixed effects should control of mean differences exporter concentration. However, if exporter
concentration has unmodeled and unobserved effects on the differential response to tariffs,
the above estimates may be contaminated.

To examine these issues, within a given product, 1 first aggregate trade from the HS10-
Exporter level to the Exporter level over the period 1989-1990. Then, I construct a
Hirschman-Herfindahl index (HHI) for each product based on the market share of exporters.
The distribution of HHI for different product definitions is presented in the bottom panel of
Table 8. For the most part, the median values of HHI are around the breaking point for the
level at which industries are labeled as concentrated.'® After identifying the median value
of HHI across the entire sample (for a given product definition), I group each product into
"Low" and "High" measures of HHI. To examine the effects of exporter concentration, I
interact dummy variables identifying low and high HHI products with all slope coefficients
in (9). The results are presented in Table 10. Again, for HS4 product definitions, there are
no systematic differences between the estimates for low and high HHI products. However,
when defining products at the HS6 and HSS8 levels, only those products with below median
HHI (low concentration) yield estimates which are consistent with the results thus far. In
particular, for low HHI products, the estimated effect of tariffs is smallest for the top 20% of
export sources in all regressions, and significantly different from group zero in many cases.
In contrast, for products with high HHI, there is rarely a differential effect of tariffs which
is significant across groups. As high HHI products do not seem to support the model de-
veloped in section two, this suggests that high HHI products may have different underlying
demand characteristics, or that supply conditions are more favorable for suppliers which are

highly successful relative to their peers.

4 Discussion and Conclusion

This paper has presented a simple model of import market liberalization and bilateral trade.
Theoretically, I show that when quality /cost heterogeneity yields differences in demand elas-
ticities, trade liberalization necessarily increases imports only of varieties that are of high

cost or low quality - both of which sold at relatively high demand elasticities and in relatively

13See http://www.justice.gov/atr/public/testimony /hhi.htm. Calculated based on shares, HHI values of
0.10 in my paper correspond to an HHI DOJ value of 1000.
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Table 10: Effects of MFN tariffs by within-product quintile: by High and Low HHI

HHI Group Dummies Group - Tariff interactions Fixed
Dummy Bos Bpa Bo3 Bo2 Bo1 BUS_DS Bus_m BUS_DS Bus_oz Bus_m Bus R2 (#)
Low S1.3%FF _0,9%**  _Q.6*%** -0.25%* 0.16% | 8.21** 4.10 5.22%* 3.57*** 4.89% -12.34***! 0.059 Exp_HS2
é (0.13) (0.10) (0.08) (0.11) (0.09) | (3.30) (2.67) (2.59) (1.29) (2.60) (2.63) (2607)
z = High 0.26* -1.41%** -1 15%** -0.86*** -0.63*** -0.15 5.75 4.70 0.39 0.03 0.68 -4.93
é’ § (0.15) (0.11) (0.13) (0.10) (0.13) (0.11) | (3.71) (3.30) (4.00) (4.05) (3.55) (3.37)
é 'TZ? Low S1.3%*¥*% 0 .0.9%**  _0.6*¥** -0.25%* 0.15 6.45 2.17 3.57 2.26 3.12  -10.43***: 0.056 Exp_HS4
E - (0.17)  (0.11) (0.12) (0.11) (0.10) | (4.45) (4.10) (3.83) (2.49) (3.93) (2.95) (10759)
% High -1.18*%%* -0.91*** -0.6%** -0.37**  0.03 9.01* 7.24 2.92 4,53 1.46  -9.96*%**
(0.16) (0.17) (0.16) (0.16) (0.18) | (4.67) (5.04) (4.84) (4.73) (3.78) (3.76)
" Low -1.25%*%* _0,98*** -0.62*** -0.35*%** (0.08 {10.07*** 5.24** 562  551* 4.08* -12.84***: 0.053 Exp_HS2
_5 (0.10) (0.09) (0.10) (0.09) (0.07) (1.81) (2.31) (3.82) (3.23) (2.40) (3.79) (2517)
E & High 0.25%% -1.45%%* -1 18*** -0,99*** -0.61*** -0.2* 0.44 -0.48 -3.51 -0.61 -0.02 -3.61
é’ Q (0.12) (0.12) (0.11) (0.13) (0.10) (0.11) | (2.74) (3.16) (3.23) (3.17) (3.02) (2.57)
é TZ? Low -1.2%*%% _0.89%** Q. 53*** _0.28%* 0.13 | 9.87** 4.76 5.84 6.7* 3.60 -12.28***! 0.049 Exp_HS4
E - (0.16) (0.13) (0.15) (0.12) (0.11) | (4.14) (3.74) (4.48) (3.52) (4.48) (3.64) (10288)
§ High 0.18 -1.29%*%* -1.04*** -0.8%** -0.4*** -0.09 { -090 -232 -397 -0.88 -1.42 -4.72
(0.15) (0.15) (0.15) (0.13) (0.12) (0.15) | (4.40) (4.56) (4.03) (3.04) (4.02) (3.59)
" Low -1.11%F* -0.92%** -0.61%** -0.32*¥** 0.06 |{7.79*** 509 4.24* 6.81** 224 -12.33***: 0.049 Exp_HS2
5 (0.10)0 (0.10) (0.09) (0.09) (0.09) | (1.85) (3.54) (2.53) (2.70) (3.64) (3.21) (2497)
£ High 0.31%* -1.55%** -1 2%¥* _0,93*** -0,63*** -0.24**{ 0.34 1.56 -0.88 0.75 -0.38 -5.82*
é’ 2 (0.13) (0.11) (0.14) (0.13) (0.13) (0.10) | (3.07) (3.08) (3.19) (4.14) (2.84) (3.35)
é 5 Low -1.06%** -0.82*** -0.49*%** -0.24* 0.11 8.04 3.82 594 6.78*%* 1.49 -12.98***: 0.046 Exp_HS4
&c—’ (0.17)  (0.14) (0.13) (0.13) (0.14) | (4.90) (4.38) (3.73) (2.91) (5.02) (3.68) (10095)
§ Hich 0.32% -1.49*%*%* -1 11%** -0.81*** -0.51*** -0.14 | -1.57 -0.33 -2.13 0.64  -1.95 -7.02%**
& (0.17) (0.15) (0.15) (0.14) (0.14) (0.12) | (3.53) (3.30) (3.11) (3.16) (2.98) (2.47)

Notes: The dependentvariablein Tables 10 and 11 is the log ratio of import value in 2004 to import value in 1992 for exporter j in HS10 industry i. The
excluded groups are DOU, which is the dummy variable identifying whether exporter j in HS10 producti did not trade with the US during the years 1989
and 1990, and "Low HHI", the dummy variable identifying the products with below median exporter concentration. Product definitions (for quintiles) are
listed in the left-most column. Fixed effects are estimated using a within procedure according to the groups listed in the column "Fixed". Standard errors
are heteroskedasticity robust and clustered by Exporter and Fixed effect industry (Exp_HS4 fixed effects implies Exporter and HS4 clusters used for
standard errors) according to the multi-level procedure in Cameron, Gelbach, and Miller (2006). The labels *, **, and *** identify estimates which are
significantly different from zero at the 10%, 5%, and 1% levels, respectively.
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low amounts. In evaluating the model using a case study of US tariff reductions resulting
from the Uruguay Round, I find robust support for the model. In particular, I find that
within products, import elasticities are large, negative, and significantly different from zero
for the smallest export sources. In contrast, for the largest export sources, the estimated
import elasticities are significantly smaller in magnitude relative to the smallest sources, and
often insignificantly different from zero.

As for future work, the most promising extension is a policy-equipped framework to eval-
uate whether, in the presence of quality-cost heterogeneity, the current rules of the WTO are
sufficient to guarantee efficiency in trade negotiations. Indeed, an open question motivated
by the paper is whether low cost and high quality suppliers, who may lose market access
after liberalization under MFN, should receive preferential treatment for their varieties, and
whether they should be forced to engage in reciprocal concessions. I plan to address both

questions in a follow-up paper.
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