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中 文 摘 要 ： 晚近以獨佔性競爭為基礎之國貿理論點出三個主要的貿易利

得：1）貿易擴大消費者可選擇的財貨種類集合、2) 貿易使

生產力較低的生產者退出市場, 3) 貿易減少生產者的獨佔

力。本研究提出一個以 Hsu (2010) 為基礎的一般均衡模

型，以美國市場為例，試圖在計量上測量這三個利得來源的

大小。此外，進一步考慮產業間貿易的可能，檢測在進口競

爭產業中，第二及第三個利得是否顯著的高於美國有比較利

益的產業。如此，我們等於是在檢測 Melitz (2003) 的出口

驅動機制，或是 Melitz and Ottaviano (2008) 及 Hsu 

(2010) 所強調的促進競爭機制，何者較能正確的描繪貿易對

不同生產力的生產者的進入及退出決策的引響。 

中文關鍵詞： 異質生產者、內生彈性、貿易利得、出口驅動機制、促進競

爭利得 

英 文 摘 要 ： Recent monopolistic competition models have 

identified three main sources of the gains from 

trade: (1) the introduction of new varieties for 

consumers, (2) an improvement in efficiency through 

the exit of low-productivity firms, and (3) a 

reduction in firms｀ markups through import 

competition. This research demonstrates a first 

attempt to structurally estimate all three sources of 

gains from trade in U.S.A. and at the same time 

compared gains from reduction of markups and 

improvement in efficiency between sectors with 

different degree of comparative advantage. By doing 

this, we not only estimate the size of all three 

sources of gains but also test whether the export-

driven mechanism proposed by Melitz (2003) or the 

import-competing mechanism proposed by Melitz and 

Ottaviano (2008) and Hsu (2010) more correctly 

describe the impact on the distribution of firms 

productivity. 

英文關鍵詞： Heterogeneous Firms, Endogenous Elasticity, Gains 

from Trade, Export-Driven Mechanism, Pro-Competitive 

gains 

 



1 Introduction

In the past three decades, monopolistic competition models of international
trade have identified three main sources of the gains from trade. These are gains
from increasing the number of varieties available to consumers (Krugman, 1980),
gains from the enhancement of efficiency through selecting high-productivity
firms as exporters and forcing low-productivity firms to exit (Melitz, 2003;
Bernard, Redding, and Schott, 2007; Melitz and Ottaviano, 2008), and gains
from the reduction in firms’ markups when trade intensifies the competition
(Krugman, 1979; Melitz and Ottaviano, 2008). Several efforts have been done
to evaluate the size of those gains from trade. Broda and Weinstein (2006), for
example, show that gains from the expansion of import varieties accounted for
2.6 percent of GDP in 2001. Bernard and Jensen (2004) show that the aggregate
productivity growth of the manufacturing sector associated with factor reallo-
cation from less to more efficient exporting firms exceeds 40 percent, with half
the growth occurring within the industries concerned in association with factor
reallocation toward exporting plants. Likewise, Pavcnik (2002) argues that 12.7
percent of productivity growth in Chilean manufacturing is from the realloca-
tion of resources from less to more efficient producers during the period of trade
liberalization (1979–1986). Using disaggregated data for European Union man-
ufacturing, Chen, Imbs, and Scott (2009) also find evidence that trade openness
exerts a competitive effect, with prices and markups falling and productivity
rising. Finally, Feenstra and Weinstein (2010) employ a translog utility func-
tion to estimate the impact of globalization markups under the assumption that
firms are homogeneous in productivity. They find that markups fall with import
share and observe a cumulative reduction of 5.4 percent in merchandiser prices
and 1.0 percent in overall consumer prices between 1992 and 2005.

Feenstra and Weinstein (2010) is the first attempt to structurally and empiri-
cally decompose the gains from trade through increasing number of varieties and
through decreasing markups. As Feenstra and Weinstein (2010), Hsu (2009a)
also adapts the translog utility function while at the same time consider that
firms are heterogeneous in productivity and the distribution of productivity
is endogenously determined. The consideration of heterogeneity implies that
we can combine Hsu (2009a)’s theoretical work with Feenstra and Weinstein
(2010)’s methodology to further empirically decompose the gains into not only
change of number of varieties and markups but also the change of distribution
of firms’ productivity.

Additionally, Hsu (2009b) extends Hsu (2009a) into a Heckscher-Ohlin frame-
work and gives the possibility to theoretically compared the gains from trade
through changing markups and distribution of productivity between sectors with
different degree of comparative advantage. He shows that the impact of markups
and distribution of productivity should be the largest in sectors where the coun-
try does not have comparative advantage, contrary to Bernard, Redding, and
Schott (2007) who extend Melitz (2003) into Heckshcer-Ohlin framework and
show that the impact should be the largest in the sectors with comparative ad-
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vantage1. This leaves an interesting empirical inquiry to test these two types of
models, which has not been done before.

The first purpose of this proposal is to empirically evaluate and decompose
the gains from trade into three parts, that is, the gains from increasing number of
varieties, the gains from reduction of firms’ markups and the gains from forcing
low-productivity firms to exit. The second purpose is to test whether it is true
that the impact should be the largest in the sectors sector where a country does
not have comparative advantage. If so, Hsu (2009a) and Hsu (2009b) might be
more appropriate to describe firms’ exit and entry decision affected by trade.

Because Hsu (2009a) use the same translog system as Feenstra and Weinstein
(2010) to demonstrate those three sources of gains from trade at the same time
under a general equilibrium model, Feenstra and Weinstein (2010) become a
good starting point to structurally estimate all three sources of gains and test
the empirical implication of Hsu (2009a) and Hsu (2009b). In the next section,
we summarize Feenstra and Weinstein (2010)’s idea to decompose the gains
from trade.

2 Methodology

The theoretical foundation of equations we want to estimate should be based
on Hsu (2009a) and Hsu (2009b). However, Feenstra and Weinstein (2010)
who demonstrate how to estimate the gains from trade through changing the
number of varieties available for consumers and the pro-competitive effect which
decreases the markup of firms under a setup of homogeneous firms should be
a good starting point. All we need is to extend their methodology to consider
heterogeneity of productivity, that is, we need to add one more equation which
pins down the productivity of least-productivity firms. By doing this, we can
further decompose the pro-competitive effect into the effect through decreasing
markup of surviving firms, and the effect through exits of low productivity firms.
Feenstra and Weinstein (2010) show that we can use the change of expenditure
of a representative consumer needed to maintain a given level of utility between
two time periods as a measure of change of welfare. This so called the Tomqvist
price index is

1The empirical implications are different because Melitz (2003) assumes that the elasticity
of substitution is constant while in Hsu (2009a), the elasticity is endogenous.
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In those equations, e is the expenditure, subscript t and t − 1 represent time
in two different periods, I is the non-empty subset of countries supplying both
periods, J i is the set of variety provided by a country i ∈ I for which vari-
ety does not expand during two periods, subscript j is the variety index, and
sijτ is the share of expenditure of good j from country i at time τ , N is the
total number of variety produced by countries in I, sit denotes the share of
expenditure on all varieties from country i, γ is an exogenous parameter affect-

ing elasticity of demand and finally, Hit =
∑
j∈Jit

(
sijt
)2

denotes the Herfind-
ahl index for firm exports by country i. It should be noticed that Herfindahl
index is a measure of level of competition. For instance, inverse of Hit mea-
sure the number of varieties from country i at time t. Therefore, the term∑
i∈I
∑
j∈Ji

1
2 (sijt + sijt−1) (ln pijt − ln pijt−1) is the Tornqvist price index over

products avaialbe in both periods. The term V is the effect on welfare through
change of number of varieties.

We still need one more equation to determine the price charged by firms.
The optimal price chosen by a producer j from country i at time t is

pijt = C ′ij

[
ηijt (pt, Et)

ηijt (pt, Et)

]
,

where C ′ij is the marginal cost of production, pt is a vector of price charged by
firms within the sector at time t and Et is the total expenditure on this sector at

time t, ηijt = 1 + γ(Nt−1)
sijtNt

is the elasticity of demand and Nt is the total number

of varieties avaiable at time t. By substituting the definition of elasticity into
the first order condition and taking log, we obtain

lnpijt = lnC ′ijt + ln

[
1 +

sijtNt
γ (Nt − 1)

]
.

By multiplying both sides of this equation by sijt and summing over j we obtain

ln pit = lnC ′it +
∑
j∈Jit

sijt ln

[
1 +

(sijtsit)Nt
γ (Nt − 1)

]
,

where ln pit is apparently the log of geometric mean of prices and lnC ′it is the
log of geometric mean of marginal costs in country i at time t. If we assume
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that for a country whose number of varieties do not change during both periods
and in those countries, each variety has equal market share, that is, with the
assumption that for a country i ∈ I we have sijτ = 1

Ni
, where N i is the number

of varieties from country i, the second-order approximation of this equation
around the point where sitNt

γ(Nt−1) = 0 is

ln pit = lnC ′it + ln

[
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HitsitNt
γ (Nt − 1)

]
(2)

Substuting 2 into the first equation of 1 we obtain
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for i ∈ I and τ = t − 1, t. We therefore

further decompose the effect of change of price on welfare into the effect of
change of geometric mean of marginal cost,

∑
i∈I

1
2 (sit + sit)

(
lnCit − lnC ′it−1

)
and the effect on markup, P . Unfortunately, Feenstra and Weinstein (2010) stop
here, because the model they use is not based on a general equilibrium setup
with heterogeneous producers. One interesting extension is to further link the
change of geometric average marginal cost with the change of Herfindahl indexes
as implied by Hsu (2009b) and Hsu (2009a)’s theoretical models. To do this,
we have to introduce firm heterogeneity in productivity and to add the zero-
cutoff point condition suggested by these models to pin down the equilibrium
distribution of marginal cost of firms. The zero-cutoff point condition is

(αij + αt)− γ
(
ln pijt − ln pt

)
= 0, (4)

where αt =
(

1−
∑
i∈It

∑
j∈Jit αij

)
and ln pt = 1

Nt

∑
i∈It

∑
j∈Jit ln pijt is the

average log-price of all available goods in period t. By substituting 2 into
equation 4, we are able to obtain the maginal cost of the least-productivity
firms

ln Ĉ ′ijt =
αij + αt

γ
+ lnP t, (5)

where Ĉ ′ijt is the marginal cost of the least-productivity firms. As suggested

by Hsu (2009b) and Hsu (2009a), (αij + αt) + γln pt is an inverse measure of
level of competition, and as suggested by Feenstra and Weinstein (2010), the
aggregate Herfindahl index

∑
i∈It

∑
j∈Jit s

2
ijt is an observable measure of level

of competition. The further steps are therefore to link Ĉ ′ijt with the aggregate
Herfindahl index. By assuming that all potential entrants’ productivity level is
drawn from a Pareto distribution as have been done by Helpman and Melitz
(2004), we should be able to further extract aother term describing how the
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change of aggregate Herfindahl index affect the difference of geometric mean
of marginal csots. This is the extra gains from trade that is not evaluated by
Feenstra and Weinstein (2010).

It should be noticed that by introducing firm heterogeneity, the derivation
of P , the pro-competitive gains suggested by Feenstra and Weinstein (2010)
should be modified. Feenstra assume that if there is no entry and exit of firms
in a country, the firm shares are equal and unchanging within that country.
This assumption implicitly assume that all firms are equally productive. This
breaks down when we introduce firm heterogeneity in productivity and therefore
further work should be done to correct it.

Another interesting extension is to compare all gains from trade across sec-
tors where the U.S.A. has comparative advantage and disadvantage. As sug-
gested by Hsu (2009b), by controling all other factors, we should be able to
observe that the pro-competitive effect and effect on the average productivity of
firms should be larger in the industry where U.S.A. does not have comparative
advantage. There are several ways to measure the degree of comparative advan-
tage, for instance, the revealed comparative advantage introduced by Balassa
(1965). Once we find the way to evaluate those gains, there should be no prob-
lem to identify the difference of comparative advantage and test the relationship
between the size of gains and the degree of comparative advantage.

3 Data

As Feenstra and Weinstein (2010), we will use the data on industry-level pro-
duction from Bureau of Economic Analysis at www.bea.gov and export data
from www.internationaldata.org. Feenstra and Weinstein (2010) has detail de-
scription that how to use those raw data to calculate Herfindahl indexes for U.S.
share at HS-10 digit level. The Herfindahl indexes at 4-digit Harmonized system
level can be purchased from Statistics Canada. For Mexico, the Herfindahl in-
dex can be otained from Encuesta Industrial Anual of the Institutio Nacional de
Estadisticay Geografia. For all other major exporters to U.S., the Herfindahls
for sea shipment can be obtained from PIERS. The Herfindahl indexes for U.S.
can be obtained from Census of Manufacturing.

4 Contribution and Further Proceeding

The regression equations have been obtained and the data have been imple-
mented to test parameters. Most of the results have been collected and the rest
of the work is to write the draft of the paper and submit it for publishing in the
international journal.
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