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Abstract

This paper is the first attempt to derive theoretically and empirically the impact of globalization
on markups and welfare in a monopolistic competition model. To achieve this, we work with a
class of preferences that are new to that literature — the translog preferences, with symmetry
imposed across products. Although the magnitude of the consumer gains assuming translog
preferences is similar to that assuming CES preferences (0.7 percentage points between 1992 and
2005), the sources of these gains is quite different. We estimate that only one third of the gains
arise from new varieties and two thirds arise from competition effects driving down markups of
existing producers. Moreover, we estimate that these markup effects would have been
substantially larger had there not been substantial exit from US manufacturing.



1. Introduction

A promise of the monopolistic competition models in trade is that they offered additional
sources of the gains from trade, beyond that from comparative advantage. These additional
sources included: consumer gains due to the expansion of import varieties; efficiency gains due
to increasing returns to scale; and welfare gains due to reduced markups. While the first two
sources of gains have received recent empirical attention, the promise of the third source —
reduced markups — has not yet been realized. To be sure, there are estimates of reduced markups
due to trade for several countries: Levinsohn (1993) for Turkey; Harrison (1994) for the Ivory
Coast; and Badinger (2007a) for European countries. But these cases rely on dramatic
liberalizations to identify the change in markups and are not tied in theory to the monopolistic
competition model. The reason that this model is not used to estimate the change in markups is
because of the prominence of the constant elasticity of demand (CES) system, with its implied
constant markups. To avoid that case, researchers have either not specified the demand side and
relied on a natural experiment to identify the change in markups (as the above authors), or
adopted some other system such as linear demand, as in Melitz and Ottaviano (2008).?

For these reasons, we do not have solid evidence about how the broad process of
globalization affects markups, and particularly no evidence on the impact of such markup
reductions on U.S. welfare. This paper is the first attempt to derive theoretically and empirically
the impact of globalization on markups and welfare in a monopolistic competition model. To

achieve that, we work with a class of preferences that are quite new to that literature — the

! The consumer gains due import variety have been estimated for the U.S. by Broda and Weinstein (2006). Gains
due to increasing returns to scale, or more specifically due to the self-selection of efficient firms (as in Melitz, 2003)
have been demonstrated for Canada by Trefler (2004) and for a broader sample of countries by Badinger (2007b,
2008). See also Head and Ries (1999, 2001) for Canada, and Tybout et al (1991, 1995) for Chile and Mexico.

2 For example, Blonigen et al (2007), who study trade policy in the steel industry. They use linear demand and
follow the methodology introduced in the industrial organization literature by Bresnahan (1982) and (1987).
Because of the zero income elasticities in that system, it is perhaps best suited for partial equilibrium analysis.



translog preferences, with symmetry imposed across products. These preferences prove to be
highly tractable even as the range of import varieties change.® Because the elasticity of demand
is inversely related to a product’s market share, markups fall as more firms enter, which we call
the pro-competitive effect. On the other hand, domestic firms may exit as foreign competition
intensifies offsetting some of this gain to consumers. This we will refer to as the domestic exit
effect. Incorporating these two effects into the analysis allows us to estimate the impact of
globalization on markups. Furthermore, this class of preferences also allows us to address a
potential criticism of Broda and Weinstein (2006): that by assuming CES preferences, it may
overstate the gains from import variety.* The translog system allows for an alternative estimate
of the variety gains, which we find are much smaller than in the CES case and also smaller than
the pro-competitive effect. But our combined consumer gains for the U.S. due to import variety
and the pro-competitive effect are of the same magnitude as Broda and Weinstein’s estimate for
the CES case

Since markups depend on products market shares in the translog system, we begin in
section 2 by summarizing the trends in U.S. market shares since 1990s. These market shares of
U.S. producers have fallen dramatically due to import competition, while the number of firms in
the U.S. market (as measured by the Herfindahl indexes of market concentration) has increased
only slightly. It follows that the per-firm market shares have also fallen, which provides us with
prima facie evidence that there has been an increase in competition and reduced markups. In

fact, for the translog system, the sum of the Herfindahl indexes for U.S. producers and for

® Feenstra (2003) first showed that the reservation prices for unavailable goods could be obtained in a tractable form
in the “symmetric” case, and this result was generalized in Bergin and Feenstra (2009).

* The gains from a new product variety can be thought of as the area under the demand curve and above the price
when the product first appears. While the CES system has an infinite reservation price, this area under the demand
curve is still bounded above (provided the elasticity of substitution is greater than unity). But it can be expected that
the gains from new product varieties in this case might exceed the gain for other functional forms with finite
reservation prices, as is the case of the translog system.



exporters to the U.S., weighted by their squared market shares, is precisely the right way to
measure competition, and we show that these “market-level” Herfindahl indexes have fallen in
many sectors.

Our results suggest that globalization has been exerting important economic impacts on
the US economy. Our point estimate for the gains to US consumers from new varieties and
decreased markups is 0.7 percentage points over the period 1992 to 2005. However, the impact
on the merchandise sector (agriculture, manufacturing, and mining) was much more profound.
Increased foreign competition drove down prices by 3.6 percentage points and average markups
by five percent over this time period.

In section 3, we introduce the translog expenditure function, and solve for the ratio of
expenditure functions (or exact price index) in the presence of new and disappearing goods,
which allow the gains from new products to be measured. The pro-competitive effect of imports
is discussed in section 4. Our analysis allows for multiple products supplied by each country, and
show how the Herfindahl indexes of export sales by each country enter into our equations.
Significantly, we have been able to obtain these indexes for most countries selling to the U.S., by
land or by sea. In section 5 we discuss the procedure for estimating the system of demand and

pricing equations, and results are presented in section 6.

2. Data Preview

One of the dramatic changes that globalization has wrought on the U.S. economy is the
declining importance of U.S. supply of U.S. demand. To see this, we define U.S. domestic
supply as aggregate U.S. sales less exports of agricultural, mining, and manufacturing goods (see
the Data Appendix for detailed definitions of all of our variables). We define U.S. apparent

consumption as domestic supply plus imports. Similarly, we define the U.S. suppliers’ share of



the U.S. market, i.e. what share of U.S. consumption was met by U.S. suppliers, as U.S. domestic
supply divided by apparent consumption. Finally, we define each country’s import share as the
exports from that country to the U.S. divided by apparent consumption. As one can see from
Table 1, while U.S. suppliers produced 84 percent of all goods demanded by U.S. consumers in
1992, this number fell to only 69 percent by 2005. The flip side of this decline was an almost
doubling of the import share in these sectors. Over a third of this increase was due to increases in
import shares from China and Mexico.

One possible explanation for what we see in Table 1 is that the rise in import penetration
was confined to a few important sectors. We can examine whether this was the case by looking
at more disaggregated data. In Figure 1, we plot the U.S. suppliers’ share in 2005 against its level
in 1992 for each HS 4-digit category. We also place a 45-degree line in the plot so that one can
easily see which sectors experienced gains in U.S. shares and which experienced declines. As
one can see from the figure, the vast majority of sectors lie below the 45-degree line, meaning
that these sectors had greater import penetration in 2005 than they had in 1992. This establishes
that the rise in import penetration, though quite pronounced in some sectors, was a general
phenomenon that was common across virtually all merchandise sectors.

Along with the declining U.S. market share in many sectors, there has also been an exit
of manufacturing firms. The Department of Census data reveals that in 1992, there were 337,409
firms in manufacturing. By 2002 this number had fallen to 309,696: an 8.2 percent decline.
However, we will argue that this decline in the number of firms has been less than the decline in
the U.S. market share, so that the per-firm shares of U.S. firms have also fallen. That will be the

key feature leading to a decline in their markups.



To make this argument, it is convenient to work with Herfindahl indexes of market

concentration, defined for each country selling to the U.S. We let i denote countries, j denote
firms (each selling one product), k denote sectors and t denote time. Let s'J'§ denote firm j’s

exports to the U.S. in sector K, as a share of country i’s total exports to the U.S. in that sector.
Then the Herfindahl for country i is
HE =3 (sk)
j

The inverse of a Herfindahl can be thought of as the “effective number” of exporters, or
U.S. firms, in an industry. Thus, a Herfindahl of one implies that there is one firm in the industry
and an index of 0.5 would arise if there were two equally sized firms in the sector. Similarly, if
we multiply the Herfindahl by the share of the country’s suppliers in the market, one obtains the
market share of a synthetic typical firm in the market. This is a very useful statistic because in
many models of competition, e.g. Cournot competition, the markup of the firm rises or falls with
its market share, and this feature will also hold in our translog system.

A challenge for our empirical work was obtaining these Herfindahl indexes, depending
on the mode of transport. For land shipments from Canada we purchased Herfindahl indexes at
the 4-digit Harmonized system (HS) level, constructed from firm-level export data to the U.S., in
the years 1992 and 2005. For Mexico the Herfindahl indexes were constructed as described in
the data Appendix. For all other major exporters to the U.S., we computeted these Herfindahl for
sea shipments from PIERS (see the data Appendix), for 1992 and 2005.

The true Herfindahl of country i’s exports in sector k can be written as

k kSea V_kSea i kNon-Sea V'lt(Sea i
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where Vi (V™' ) denotes the value of sea (total) shipments and H*"** s the Herfindahl for

non-sea exporters, which is defined analogously as the sea Herfindahl. We do not have a

measure of H""">*  but theory does place bounds on the size of the Herfindahl since the true

index must be contained in the following set, obtained with H!""%* =1or 0:

2 2 2
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For most sectors the share of sea shipments in total shipments is quite high, so these bounds are

quite tight. For the rest of the analysis we will assume that H>* = H""">* but our results do

not change qualitatively if we assume that H""%* =10r 0.°

For the U.S. Herfindahls, we rely on data from the Census of Manufactures, which like
the Mexican Herfindahls, are at the NAICS 6-digit level. Unfortunately, this is more aggregate
than the 4-digit HS level at which we have the foreign export Herfindahl indexes.® Accordingly,
we need to convert the U.S. and Mexican Herfindahl indexes from the NAICS 6-digit level to the

HS 4-digit level. Slightly abusing our earlier country notation, let i € I, denote a 4-digit sector i
within the NAICS code k. Then the Herfindahl for 4-digit sector i is Hf =>"  (s})*, where s',
[ jedi 2 ]

is the share of firm jeJ; in sector i. We see that the overall Herfindahl in NAICS code K is:

S HE(sE) = 3 Y sl = X 657 = HE, @

iElk ielk jEJi jeJk

® One can see this from a simple example. Our median sea Herfindahl is 0.6 and our median share of sea shipments
is 0.8. This means that the true Herfindahl ranges from .38 to .42 and our estimate would be 0.41. Nevertheless, we
are implicitly assuming that goods shipped by air and goods shipped by sea are not the same. We justify this
assumption because it costs substantially more to ship goods by air, and thus the mode of shipment is likely to
differentiate the goods in some important ways.

® The NAICS 6-digit has about ?? sectors, whereas the HS 4-digit has about ?? sectors.



where sf; is the share of 4-digit HS sector i within NAICS sector k, and s =sjsi{ is the share of

product j within the NAICS sector, jeJ, . In words, the inner-product of the Herfindahl firm

indexes and the squared country shares, on the left of (2) is exactly the right way to aggregate

these indexes to obtain an overall Herfindahl for the good k in question, on the right of (2). One

of the problems that we faced is that we know H¥ but not HY. A solution can be obtained by

assuming that HY is equal across all 4-digit sectors i € k , in which case we solve for HY as:

HiE=HE 1Y (s1)° @3)

el
In other words, the 4-digit HS Herfindahl is estimated by dividing the 6-digit NAICS Herfindahl
by the corresponding Herfindahl index of 4-digit HS shares within the 6-digit sector. This simple
solution assumes that the 4-digit HS Herfindahl indexes are constant within a sector, but is the
best that we can do in the absence of additional data.

In Table 1, we present average Herfindahls at the HS 4-digit level for the U.S. and the 30
major exporters to the US.” As one can see from the table, the average U.S. Herfindahl rose from
0.23 to 0.25 over this period indicating that increased foreign competition was likely associated
with some exit of U.S. firms from the market. If we multiply this average Herfindahl by the share
of U.S. suppliers, we can compute the typical market share of a U.S. firm. Table 1 reveals that
the share in the U.S. market of our synthetic typical firm fell slightly from 19.7 percent in 1992
to 19.1 percent 2005. The fact that share of the U.S. market held by U.S. suppliers fell
dramatically, but the typical market share of a U.S. firm did not fall by that much indicates that
the rise in imports over this time period was accompanied by a large amount of exit by U.S.

firms.

" For the US, we have adjusted the NAICS 6-digit Herfindahls from the Bureau of Economic Analysis data so that
they match the HTS 4-digit categories and detail that procedure in the Data Appendix.



One can get a sense of what happened to concentration in other countries by plotting the
average export Herfindahl in 2005 against the value in 1992 when we only include sectors for
which we could compute a Herfindahl in both years. The Herfindahl seems to have risen for
most countries in the world indicating that the export market has become more concentrated over
time. That said, the opposite trend seems to be true for many of the most important exporters to
the US. In Figure 2, we label the points for the top ten exporters to the U.S. market. With the
exception of Japan, Mexico, and the United Kingdom, all of the remaining top ten exporters to
the U.S. saw their export Herfindahls decline over this time period.

In Figure 3 we plot changes in a country’s Herfindahl of sales to the U.S. against changes
in the market share of the country. Although there is a lot of noise in the data, there is a slight
negative relationship indicating that increases in market share are associated with increases in
firm entry and decreases in share are associated with exit. This suggests that analyses that define
new varieties based on country-industry data are likely to understate variety growth and
destruction.

Our data preview suggests that prior work on the impact of new varieties is likely to
suffer from a number of biases. First, as foreign firms have entered the U.S. market, there has
been exit by U.S. firms which serves to offset some of the gains of new varieties. Second, while
U.S. Herfindahls rose, the Herfindahls of many of our largest suppliers fell. This suggests that
there may have been substantial variety growth that is not captured in industry level analyses.
Finally, because the market shares of foreign entrants are much smaller than those of domestic
firms, the rise in foreign entry is likely to have depressed markups overall and therefore lowered
prices. Thus estimates of the gains from new varieties estimated from industry-level data using

CES aggregators could either be too large if domestic exit is an important source of variety loss
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or too small if foreign firm entry and market power losses are important unmeasured variety

gains. We turn to quantifying these gains and losses in the next section.

3. Translog Function

To introduce the translog function, we will initially simplifying our notation that
distinguished countries, firms, and sectors, and instead just let the index i denote products (we
will re-introduce countries and firms below). We consider a translog function defined over the
universe of products, whose maximum number is denoted by the fixed number N. The translog

unit-expenditure function is defined by: ®

N N N
1 .
Ine=ag+ Y a;lnp; +5 D> yijInp; Inp;, with vij = vj . (4)
i-1 i—1j-1

Note that the restriction that vjj = yjj is made without loss of generality. To ensure that the

expenditure function to be homogenous of degree one, we add the restrictions that:

N
ZOLi =1, and Z’Y” =0. (5)
i i=1

In order to further require that all goods enter “symmetrically” in the y;; coefficients, we can

impose the additional restrictions that:

N-1
Yiiz_Y( N j<01 and Yii =

>0 for i=j, withi,j=1,...,N. (6)

Zz|~<

It is readily confirmed that the restriction in (6) satisfies the homogeneity conditions (5).
The share of each good in expenditure can be computed by differentiating (4)with respect

toInp;, obtaining:

® The translog direct and indirect utility functions were introduced by Christensen, Jorgenson and Lau (1975), and
the expenditure function was proposed by Diewert (1976, p. 122).
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N

i =aj+2yiInp;. (7
et

These shares must be non-negative, of course, but we will allow for a subset of goods to have

zero shares, because they are not available for purchase. To be precise, suppose that s; > 0 for
i=1,...,N, while s; = 0 for =N+1,..., N.. Then for the latter goods, we set s = 0 within the share

equations (7), and use these (N — N) equations to solve for the reservation prices 5j , J=N+1,...,

~

N, in terms of the observed prices pj, i=1,...,N. Then these reservation prices 5j should appear

in the expenditure function (4) for the unavailable goods j=N+1,..., N .

In the presence of unavailable goods, then, the expenditure function becomes rather
complex, involving their reservation prices. However, if we consider the symmetric case defined
by (6), then it turns out that the expenditure function can be simplified considerably, so that the
reservation prices no longer appear explicitly. Specifically, Bergin and Feenstra (2009) show that

the expenditure function is simplified as:

N N N
Ine=ag+ ) a Inpi+%22bijlnpi Inp;, (8)

i=1 i=1j-1
where: bii:—y¥<0, and bij:%>0fori¢j withi,j=1,...,N, 9)
ai=a+2-YN o), fori=1..N, (10)

a0=%+(z_1yj{z§_ R E o0 )} e

Notice that the expenditure function in (8) looks like a conventional translog function

defined over the goods i=1,...,N, while the symmetry restrictions in (9) continue to hold. To

interpret (10), it implies each of the coefficient o, is increased by the same amount to ensure that
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the coefficients a; sum to unity over i=1,...,N. The final term ap, appearing in (11), incorporates

the coefficients a; of the unavailable products. If the number of available products N rise, then ag

falls, indicating a welfare gain from increasing the number of available products. As it is stated,

however, (11) does not allow for the direct measurement of welfare gain because it depends on
the unknown parameters o;. We now develop an alternative formula for the welfare gain that

depends on the observable expenditures shares on goods, and can therefore be measured.
Let us distinguish two periods t-1 and t, and re-introduce our notation that i denotes

countries, while j denotes firms (each selling one good), so the pair (i, j) denotes a unique
product variety. We assume that the countries i=M+1,..., M do not supply in either period,

while the countries {1,...,M} are divided into two (overlapping) sets: the M countries i € I, sell
in period t = t-1,t; with their union I,_; U I, ={1,..., M} and non-empty intersection
lign =D . Weshall let 1 < 1,_; n 1, =@ denote any non-empty subset of their intersection.

Firms in each country provide the set of varieties je J;;, with the number N; >0, so the
total number of varieties available each period is N, = Zi . Nic - If a country supplies in period t
€lt

but not t-1, then there is obviously an expansion in its set of varieties. But we can also measure
an expansion in varieties by examining the Herfindahl indexes of exports for countries supplying

both periods: a reduction in the Herfindahl indicates greater varieties. For our next result, we will

need to specify a set of countries i e I for which variety does not expand; in practice, we identify

these countries by their constant Herfindahl indexes. For these countries we assume that there is

unchanging sets of variety, J,, = J, for i e I, with the number N; >0 in each country, so the total

number of unchanging product varieties is N = Zia N; .
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With this notation, the shares s;;; are used in place of sj in all our earlier formulas. We

i
¢ =SjtSit, Where s; = >

i€dit

can decompose these product shares as s; s denotes the share of

j
expenditure on all varieties from country i, and s'jt = s;j¢ / sj denote the expenditure share on

variety j within the spending on country i, so that Zj ; sijt =1. In practice we only observe the
SJit

U.S. import shares s;j; by country, while we will make inferences about the firm shares sijt using
the Herfindahl indexes of concentration for each product.

Returning to the expenditure function, the Térngvist price index is exact for the translog
function (Diewert, 1974), which means that the ratio of the unit-expenditure functions is
measured by:

e M
In L—tj =Y 2 2 ije +Sije—)(In pije = IN Pije_y), (12)
€1/ ia jey
where J; =J;; U J;;_4 is the set of product varieties sold by country i over both periods. Of

course, some of those products may be available in only one period, and likewise, some of the
countries i = 1,...,M are selling in only one period. In such cases we again solve for the
reservation prices for goods not available, using their respective shares equal to zero.
Substituting these reservation prices back into (12) and simplifying, we obtain the following

expression for the exact price index:

Theorem 1
Then the ratio of translog unit-expenditure functions can be written as:
e -
In {_IJ: Z Z %(Sujt + 5N Py —INPjjeg) +V, (13)

€1 el jeJ;

where, the shares 5;; ; and §;; are defined as:

ijt
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5. =S + _( -2 Ijr]' foriel and t=1t1,1t, (14)
il i3,

VE_(Zi\j (Hitsizt—Hit-lsizt—l)Jr%H SitT‘( Sit—lT—‘L ( A\

and,

i¢l izl igl
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described in the Introduction. Accordingly, we will refer to V as a “partial” welfare effect of new
goods; the “total” impact will also have to take into account the pro-competitive effect.

Second, to measure the welfare effect in (15) we need an estimate of y. This parameter
plays a similar role as the elasticity of substitution in the CES case, in that the welfare gains are
reduced as either parameter rises. Obviously, we cannot compare the CES and translog cases
without knowledge of these parameters.” In both cases, the parameters are estimated from the
demand equations. For the translog case, the share equation is obtained by differentiating (8),
using (9) and (10), and also using our notation for countries i and firms j, as:

Sije = (aj; +2y) _Y(ln Pijt —W) ,
where a; = (1- zielt zjeJn aj) is a time-effect which ensures that Zielt Zjejn (aj+ay) =1,

and Inp, = N%Zieh ZJEJit Inpy;, is the average log-price of all available goods in period t. We

have included a time subscript on the parameter a; because it depend on the set of varieties
available, which is changing over time.
Using s;j; = sijtsit and multiplying the share equation by sijt, it becomes:
(st )2sy = st (a; +a,) - (si- Inp, —skIn )
jt) it @i +ag) =Yt INPjje =SjeINPe) -

Summing this equation over j e J;;, and noting that Zjd sijt =1,we obtain:
it

Hisit = aj +a¢ —y(ln Pit —M) , (16)

wherelnp;; = zjdn sijt Inpj;; is the (weighted) geometric mean of prices, and a;; = ZjeJn sijtaij

° Feenstra and Shiells (1997, p. 258) compare the gains from a single new good in the CES and translog cases, by
assuming that the new good has the same elasticity of demand in both cases. They show that the “partial” welfare
gain from the new good in the translog case is about one-half of the welfare gain in the CES case.
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is a geometric mean of the taste parameters. This average taste parameter will change as the set
of selling firms shifts towards those with higher demand (or as a firms upgrade their quality). We

therefore model the movement in these tastes parameters as:
a, =a; +&;, (17)
where g;; is an error term. Substituting (17) into (16), we obtain the share equations,
Hisic = a; +2a¢ —y(ln Pit —M)JF git - (18)
The parameter v is obtained by estimating (18), recognizing that the intercept term differs
across i and also over time, reflecting changes in the number of available goods as in (10). The
important properties of these share equation is that the parameter y does not depend on the set of
goods available. However, we can expect that the price appearing in (18) are endogenous, as in a
conventional supply and demand system. For the CES case, Feenstra (1994) showed how this
endogeneity could be overcome even without the use of conventional instrument variables, but
by exploiting heteroskedasticity in second-moments of the data. We will follow the same

procedure in the translog case, as described in section 5. But first, we need to solve for the

optimal prices charged by imperfectly competitive firms, in the next section.

4. Optimal Prices and the Pro-Competitive Effect
We will suppose that the available products are produced by single-product firms, acting

as Bertrand competitors. The profit maximization problem for firm j in country i is,
rgj[X P;ieXi;(Pys E¢) — Cy[xi(Pe, EDT
where X;;(p, E¢) denotes the demand arising from the translog system, with the price vector p;

and expenditure E, and Cijt = Cy[x;;(p,, E{)] denotes the costs of production. We denote the
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elasticity of demand by nj(p;, E;) =-0Inx;(p,, E;) / 0Inp;; Then the optimal price can be

written as the familiar markup over marginal costs:

(19)

ij\Mt» Et
Pije = Cij [Xi;(Pes Et)]{M:l-

nij(pt'Et)_l

The elasticity of demand from the translog system is:

olns; —
Tmtzl_ it :1+Y(Nt D .
oInpjjq Sijt Nt

It follows that the log-markup appearing in (19) is:

In nij(PtvEt) _ In{1+ SijtN¢ }
nij(ptvEt)_l Y(N{-1)
Substituting these equations into (19), we obtain:

Inpe; =InC" 4 In| 1+ Nt 20
NPt =INL 5+ 1IN +m, (20)

where C'; = Cy;'[x;;(py, E{)] denotes the time-dependant marginal costs.

ijt = vi
We aggregate this equation across firms in each country by multiplying by sijt and

summing over j:

(21)

Inp, =InC'+ > sk In| 1+
Pit it th [ v(N, 1)

i€di

(Sgtsit)Nt}

where Inp;, is again the geometric mean of prices, and InC';; = Zje\]n sijt InC";; is the geometric
mean of marginal costs in country i. In order to evaluate this expression, we need to bring the
summation (like an expectation) within the log expression, which means that we are ignoring
Jensen’s inequality; we argue below that this is a second-order approximation. In that case, we

obtain the final form of our pricing equation:
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Inp; ~ In cwm{um} (22)
Y(N¢-1)
The pro-competitive effect is obtained by substituting the pricing equations (22) into (13)
. The resulting expression involves both share-weighted and unweighted geometric means of the

firm prices, because the shares §; in (14) are an additive transformation of the shares s;; . In

practice we will not be able to distinguish weighted and unweighted firm prices, and simply use
import unit-values for either. So to eliminate this distinction in the theory, we strengthen our

earlier assumption that countries supplying in both periods have unchanging sets of
variety, J;, = J; for i e 1. Specifically, we now assume that if there is no entry or exit of firms in

a country, the firm shares are equal and unchanging within each such a country:

=2 foricl, t=t1t (23)
Ni

Notice that the country shares s;; still change for countries selling in both periods, so that (23)

specifies that firms within these countries i € I do not change size relative to their country sales.

In that case, the pro-competitive effect becomes:

Theorem 2
The pricing equation (22) is obtained as a second-order approximation to (21) around the point
where (H;si/y)=0 and (23) holds. Then using (22) and (23), the pro-competitive effect P is:

e _ _ ' 1
In[_t] =2 %(Sit +5t)(nC=InC ;) +V +P,

icl

Zl

with the shares §_ =s;, +T‘[1—23hj, foriel and t=t1,t, and,

iel

pzd
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N l(e .= HisSitNy | Hit—1Sit-1Nt1
P_g Z(S't+S't_1){ln{l+—y(Nt—l)} In{l—i_—Y(Nt—l_l) }} (24)

Using In(1+ x) =~ x, the pro-competitive effect is approximated as:

p v [ L3 (His? = Hi a5 1) + L 365, +5, )| s _ Hissis | o)
v T gt Y (NG (N )

Equation (24) is the final form for the pro-competitive impact that we will evaluate, while
(25) allows us to see that it lowers the exact price index by more that the partial variety effect,
whenever the final terms on the right of (25) are negative. If we ignore the final term in (25)

because we assume N¢.1 and N; are large, then we can see that the pro-competitive effect lowers

the price index by more than the partial variety effect provided that Z:\ll itsizt
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We turn now to estimation of the translog parameter y. We will specify that average

costs from each exporting country take on the iso-elastic form:

In Clijt = Mjp + wln(ﬁj + 8“ ,
it

where the term (s E; /p;;) reflects the total quantity exported from country i, and &;; is an error

term. Substituting into (22), we obtain a modified pricing equation:

1+ o) Inpy = wjp + ©Ins;; + oInE, + In{1+ M}+8it. (27)
Y(N¢-1)

We see that the translog parameter y appears in both the share equation (18) and the pricing
equation (27): larger y means that the goods are stronger substitutes and the markups are
correspondingly smaller. It is also evident that the shares and prices are endogenously
determined: shocks to either supply &;; or demand &;; will both be correlated with shares s;; and
prices pjt. To control for this endogeneity will we estimate these equations simultaneously using

a similar methodology to that proposed in the CES case by Feenstra (1994) and extended by
Broda and Weinstein (2006).

The first step in our estimation is to difference (18) and (27) with respect to country k and

with respect to time, thereby eliminating the terms a; + a; and the overall average prices In p;,

appearing in the share equations, and eliminating total expenditureIn E;. We also divide the
share equation by y and the pricing equation by (1+ ®), and then express each equation in terms

of its error term:

(Agjt —Agyy) _ [A(H;Sit) — A(H iSke)]
Y Y

+(Alnpj —Alnpy),

and,
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(AS;; — Adyt) o(Alnsy —Alnsy)
— 2 =(Alnpy —Alnpy) -
(11 0) (Alnpj Pkt) 1+ )

1 {A.n{“_HnSnNt}_A.n{H_HktSmNt}}
(1+ o) Y(N; -1 Y(N¢-1)

We multiply these two equations together, and average the resulting equation over time, to obtain

the estimating equation:

Y- %+ % [Llx.+ 1t 1
Yi_(l+0))X1l+'Y(l+(0)X2I (ija (1+ ) 1|('Y) ( )ZZI(Y)+U|1 (28)

where the over-bar indicates that we are averaging that variable over time, and:
Yit = (Alnpy —Aln pkt)2 ,
Xyt = (Alnsy —Alns )(Alnpy —Alnpy),
Xoir = (Alnsy —AIns )[(A(Hisie) — A(HeSke)l

Xsit = (Alnpj — AlInpy)[(A(H;iSic) — A(H Sk s

H;Sit N Hi:Sie N
Zi(y) =4 AIn| 1+ T Al 14 —PKETE LA n . — Al ,
1t (7) { n[ +Y(Nt—1)} n{ +Y(Nt—1)}}( N Pijt NPk)

2, (1) = @up.@u}wH)
Y(Nt_l) Y(Nt—l)

(Agj — Agy )(Adj — Adyy)
Y1+ o) '

and, Uy =

We shall assume that the error terms in demand and the pricing equation are uncorrelated,
which means that the error term in (28) becomes small, t; — 0 in probability limit,as T — oo.
That error term is therefore uncorrelated with any of the right-hand side variablesas T — «, and
we can exploit those moment conditions by simply running OLS on (28). That procedure will

give us consistent estimates of y and ® provided that the right-hand side variables in (28) are not
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perfectly collinear as T — oo . As in the CES case of Feenstra (1994), that condition will be
assured if there is some heteroskedasticity in the error terms across countries i. In practice, we

will use unit-values of import prices from each source country rather than the geometric mean.

Also, we do not know the number of varieties N; over all exporting firms and countries, so we

shall treat it as arbitrarily large, N /(N; -1) —> 1.

Results

Equations (15) and (24) are the key equations for understanding how new varieties affect
consumers through increased choice and lower markups. Before we present the final results, it is
worth going through the components so that we can understand the forces at play.

We begin with the partial variety effect, V. The last term in equation (15) is likely to be
small as long as the number of firms in the market is large and we will ignore it for the time
being but include it in the final estimation. The first term, however, highlights two important
factors in the importance of new varieties on welfare. First 1/(2y), captures the fact that
consumers care more about goods that are inelastically demanded (i.e. have low y’s) than goods
that have close substitutes. Second, the term in curly brackets can be understood by breaking it
up into its components. H;.Si. is the typical firm’s market share and can be thought of as related
of the quality of the variety that is either introduced or destroyed. In order to compute the net
impact of variety creation and destruction, we need to aggregate these, but we place more weight

on goods that have higher market shares than those with lower shares. As a result, we aggregate
these across varieties by weighting them by s;; and create H_s> . Essentially, the intuition for this

result is that the partial variety effect will have negative effect on the price level if the market

share of new entrants is, on average, larger than that of firms that exit. Thus, equation (15)
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indicates that the partial variety effect will be driven by the level of differentiation among goods

and how important new varieties are in demand. Similarly, we can see from equation (25) that
the value of the partial markup effect, P, is dependent on the variety effect, changes in H, s’ for
the set of common goods, and a term that will be close to zero if the number of varieties is large.

We can obtain some intuition for what our results will be by plotting Zi H, 0557 against

Zi H,.,S%, - We begin by plotting this for all goods in Figure 4a. If points lie along the 45-degree

line through the origin (and we ignore the terms that will approximately equal zero when the
number of varieties is large), then this implies that \VV and/or P will be zero for those points. We
do this for the 4-digit HS data in our sample. As one can see from the figure, there is a much
higher density of points below the 45-degree line than above it. This implies that market share of
the market share of the typical firm from the typical country fell over this time. Ceteris paribus,
this is likely to produce negative variety and markup effects.

We can break up the plot into common and non-common varieties in order to get an
understanding of what is likely to be driving V and P. Technically, a new variety appears
whenever a new firm enters a market. Since we simply observe Herfindahls and not firms, we
decided to define a new variety as the appearance or disappearance of an HS-10 digit export
from a country or whenever an HS-4 level Herfindahl moves by +/- 20 percent. We will explore
the robustness of our results to this criterion later, but this seems like a reasonable starting point.

By plotting the movements in the Herfindahl index times the share squared in 1992 and

2005, one can obtain some sense of what to expect in terms of the signs of the partial variety and
markup effects. Figure 4b plots Zi H, 0557 against zi H.,,S%, for the set of new and

disappearing goods. The plot reveals a slight tendency for these weighted market shares to fall.
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This suggests that we should expect to see a modest variety effect. Figure 4c performs the same
plot for the set of common varieties. As one can see from equation (25), this relationship will
determine sign of the second term in the P equation. As one can see from the figure, the vast
majority of points lie below the 45 degree line. This indicates that the market share of the typical
surviving firm fell over this time period. According to our theory, the decline in market share is
likely to be associated with a decline in markups that drives down both domestic and import
prices and therefore is welfare enhancing.

In order to understand the full impact of these changes on welfare, we need to estimate y
for each sector. However, we had to solve a number of data problems before proceeding. First,
while, theoretically we could have estimated y at the 10-digit level, but in practice this is
impossible because we do not have enough 10-digit varieties in most sectors. In order to make
sure that we had enough data to obtain precise estimates, we decided to assume that the ys at the
10-digit level within an HS-4-digit sector were the same. This assumption meant that we
typically had 99 varieties when we estimated a y for an HS-4 sector.

A second complication arises because we have U.S. shipments data at the NAICS-6 digit
level but we need to compute shares at the HS-10 digit level. Thus, we had to allocate NAICS-6
production data to each HS-10 sector. In order to do this, we assumed that the share of U.S.
production in each HS-10 was the same as that of the U.S. in the NAICS-6 digit sector that
contains it.

Finally, following Broda and Weinstein (2006), we also had a problem stemming from
the fact that there is enormous measurement error in unit values associated with import flows
that are very small. Broda and Weinstein propose a weighting scheme based on the quantity of

imports at the HS-10 level. Unfortunately, we could not implement precisely that scheme
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because the U.S. quantity indexes were defined at the NAICS-6 digit level and not at the HS-10
digit level. We therefore decided to us the Broda and Weinstein weighting scheme using value of
shipments instead of quantity of shipments since shipment values are likely to be highly
correlated with shipment quantities.

Finally, as in Broda and Weinstein (2006), we also faced the problem that only 85
percent of our estimates of y had the right sign if we estimate them without constraints. If y is
less than zero, then this implies that demand is inelastic and the welfare gains associated from
new and disappearing varieties are infinite. Since we wanted to rule this out and because the
formula for V is very sensitive to small values of y, we decided to place a constraint on y limiting
it to have a smallest value of 0.05. In order to do this, we used a grid search procedure over y and
® to minimize the sum squared errors in equation (28). In this procedure we set an initial y of
0.05 and increased it by 10 percent over the range [.05, 110]. Similarly, we set an initial ® of -5
and increased it by 0.1 over the range [-5, 15].

Because we ultimately estimated one thousand vs, it is not possible to display all of them
here. We display the sample statistics for y in Table 2. The median y was 0.17 and the average
was 17. The large average vy is driven by the fact that their distribution is not symmetric and y can
take on very large values. It is difficult to have strong priors for what a reasonable value of
gamma should be. One way possible benchmark is the implied markup. Given that the median
U.S. Herfindahl in 2005 was 0.25 and the U.S. market share of the U.S. market was 0.67, our
estimated gamma implies that the typical U.S. firm the merchandise sector had a markup of 0.45
which is not that different from other studies of markups in manufacturing (c.f. Domowitz,

Hubbard, and Paterson).
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We now are ready to present aggregate estimates of P and V for all merchandize
consumed in the US. In order to do this, we aggregated P and V computed at the HS-4 level

according to the following formula

P=3 1(5 +5k1)P ANd V=3 1 (5, +5,.1)V, (29)

k k
where we reintroduce the sectoral subscript, k, and hence Py and V are the values for P and V
computed at the HS-4 level and sy, is the share of that sector in U.S. absorption. Our baseline
estimate for P and V are -0.021 and -.015, which means that the partial gain from varieties is
about 1.5 percentage points and the associated decline in markups due to new varieties is 2.1
percentage points. Thus the combined impact is to lower the U.S. merchandise price index by 3.6
percentage points between 1992 and 2005. Given that U.S. merchandise demand constituted 18.5
percent of GDP in 2002,this corresponds to a 0.67 percent gain for U.S. consumers.™ Of this
gain, 0.39 percentage points comes from lower markups and the remaining 0.28 percentage
points comes from the pure variety effect.

The magnitudes of these numbers are perhaps easiest to understand relative to Broda and
Weinstein’s (2006) estimates for the period 1990 to 2001. Those authors used a CES aggregator
and obtained a gain to consumers of 0.8 percent. Similarly, when those authors tried to calibrate
their estimates to a model in which there was endogenous exit in response to new entry, they
obtained an adjusted estimate of 0.67 percentage points which is remarkably close to the
estimates obtained in this paper. This suggests that the aggregate welfare gains are quite similar

in the two papers.

19 \We define merchandise demand as U.S. GDP in agriculture, mining, and manufacturing less exports plus imports
in those sectors.
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Nevertheless there are some important differences. In particular, while the CES
aggregator ascribes all of the welfare gain to new varieties, the pure impact of new varieties is
only one quarter as large. By contrast, much of the gain due to new varieties is due to declines in
markups in the translog case. Indeed, trade has its most important impacts through this channel.

A second major difference between the translog and CES case is that the translog case
makes explicit adjustments for changes in domestic and foreign firm-level entry exit. To get
some sense of how important this is for our results, we can recomputed P and V setting all of the
Herfindahls equal to one. This is most equivalent to the assumptions underlying estimates based
on the CES case in which no entry and exit are permitted. When we do this V hardly changes —
falling slightly to -0.015 — still only one third as large as the original Broda and Weinstein
estimate. However, P falls dramatically to -0.083 for a combined decline in merchandise prices
of 9.8 percent. In other words, had firms not exited, markups would have fallen by 20 percent.
This drop is three times larger than what we estimate when we allow for firm-level entry and exit
to occur, which suggests that a major reason why markups and prices did not fall faster in the

U.S. was due to the substantial exit of firms in the face of increased foreign import competition.

5. Conclusions

Our results suggest that in order to understand the role played by new varieties in the
global economy at a macro level, it is important to understand what has been happening at the
firm level. The tremendous amount of entry of foreign countries into U.S. markets has been
offset to some degree by the exit of firms within countries. Nevertheless we find that the level of
exit has not been sufficiently large to offset the gains from new varieties.

We also find that while the translog specification suggests that the pure variety effects are

much smaller than the CES specification, this is largely offset by the fact that the translog
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specification allows for substantial markup effects. As a result of these markup effects the point
estimates of the CES and translog are quite similar with the major difference being where the

two functional forms assign the gains and losses.



29

Theory Appendix
Proof of Theorem 1:

For convenience we denote the firm-country pairs (i,j) instead by the index i, where
products i=1,...,N are available in period t-1 or t. These are divided into two (overlapping) sets:
the products i € I, sell in period t = t-1,t; with their union I,_; U I, ={1,..., N} and non-empty
intersection 1, ; N1, =@ . Weshall let I c I,_; NI, # @ denote any non-empty subset of their
intersection, and without loss of generality we order the goods so that the first N; goods denoted
i=1,..., Ny are in I, and therefore available both periods (N; equals N as used in the text); while
the next N, goods denoted i= N-No,...,N are available in either one or both periods, but are not
in 1. These two categories exhaust the N goods, N= N1+N,. The expenditure function is an

shown in equations (8) — (11), and Tornqvist price index is,

N
In (iJ = > 5 Git +si-)(Inpy —Inpjc_y).

€1/ i

Let B denote the NxN matrix B = —vy I + (y/N)L nyn » Where Iy is the NxN identity

matrix and Ly is an NxN matrix with all elements equal to unity. We partition the B matrix into

the same two mutually exclusive groups, and likewise for the vector a:

1 11 12
a:{a] and B:{B2 B }
a Bl B2

The diagonal elements in the matrix B are Bk = _ (v/N)IN Iy, —Ln,xn, ], and the off-
diagonal elements are B2=p*= (v/ N)[L,\,lx,\|2 ]. Similarly, we partition the share vectors
st = (Sg7,--1SN;,,¢)" @nd 52 = (SN, +1,¢s+-Sne)'s @nd the price vectors pl and p2, t=t-1,t. If

T=1,, N1, thenall the goods i= N-N,,...,N are new or disappearing , with either s5_, =0 or
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sizt = 0. More generally, with 1c li_1 N 1 then some of the goods i= N-Ny,...,N are new or

disappearing, with zero share. So we use the notation 'f)f to denote the reservation prices for

those goods with zero share in period t = t-1,t, but the same vector uses actual prices for those
goods with positive shares.
Then the share equations in periods t-1 and t for the goods i= N-Ny,...,N are:
s2=a?+B%Inp} ; +B®Inp2,,
s? =a’ + B Inpt + B# Inp?,
where some of these shares can be zero. From these equations we solve for the reservation prices
for new and disappearing goods (and actual prices for the goods with positive shares):
B Inp{ 1 = (sf1—a® =B Inpy4),

and, B2 InpZ =(s? —a? —B* Inp}).

It follows that,

~ _ 1
(NP2 -Inp2,) =[82] |2 - s2.1) - B2 (Inpt ~Inpty)| (A1)

Substituting (Al) into the Torngvist price index, we obtain:

1 l ]
e Sy +S . 1
In( t]=(‘ ZH) (npt ~Inp}_) -1 (5 +57 1)[B7 [ 82 np} - Inpi. )

1 A2)
1
12 sty [B2] 7 -s2)
From the definition of matrix B, the matrix appearing in (A1) can be written as:
— Y
B* = —(NJ[N In, =Ln,xn, 1 (A3)

where [N Iy, —Ly,«n,] hasaneigenvector Ly ,;with the associated eigenvalue of Ny, so its

inverse matrix has the reciprocal eigenvalue. Then by definition of B* we can simplify the

second term on the right of (A2) as:
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-2\ 1
12 + 52, [B2] B2 (npt ~ Inply)
[ N _
= 2(sf +57_1) H{N In, = Ly, 177 B2 (Inpr = Inpt4)
= %(St2 +st4)'[N In, = Ln,xn, ]_1|—N2xN1 (Inpt —Inpq_y)

1 .
= [N (St +5¢-1) Ln,xn, (IN pt—Inpty)
1

!/

[ Zi’iN_Nz (Sit +Sit_1)

1
Zi:N—NZ (Slt + Sit—l)

(Inpt —Inpi_y).

Notice that %(Zi’iN_NZ (Sit +sit_1)) equals 1—%(2 _1Sit +Sit- 1). Substituting these results into
the right-hand side of (A2), we can combine the first and second terms as:

1 1 v
St + St : 1
Sl npd—inpt ) - 463 +52.) [B%2] B2 inp} - Inp)

2
1_l(z Si¢ + Sit
1 1 2 Ui=1 it
Sy +Si_ 1
_ %{N_j : (Inp} - Inpt_y)
1 1
l_E(Z 3 Sit *Sit- 1)
l 1 _
where,

=5 +_‘§L z| 1 m)' fori=1,...,Ng,and T =t-1, t.

Reintroducing the notation (i,j) to denote each product, and noting that N1 equals N as used in
the text, this gives us equation (14).

The final term in (A2) is also simplified using (A3). Substituting for B* and dropping the

negative sign for notation convenience, the final term in (A3) becomes:
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1 1 -
(Z—Y}(Stz +St2—1)'{IN2 —(NJLNszZ} (St2 —Stz—l)'

1),2,2 1 1\, 1 3 2 2
"l (st +st1) ' In, + N Lnoxn, + N L'Noxn, + N LNxN, -+ (St —St-1)

2 2
o w2 o] (B
ZYJ i:Nz—Nz[(SIt) (Si-1) 1+ N i:Nz—NZSIt i:NZ—NZSIt + N + N +...

1 S 2 2 1 N ‘ N ?
= (—j Z [(sit)” —(Sit-1) ]+[—j Z Sit | — Z Sit—1
2Y )| i-NeN, Ni )l Lionon, i=N-N,

Again reintroducing the notation (i,j) to denote each product, and noting i= N-N,,...,N are not in

the set | this gives us equation (15). QED

Proof of Theorem 2:
First, we need to show that (22) is a second-order approximation to (21), around the point where
(23) holds and (1/y)=0. To this end, write the term on the right of (21) as stijt In(L+ sijtx) , With
X =N /y(N{ —1). We wish to show that the first and second derivatives of this function with
respect to sijt and x equal the first and second derivatives of In[1+ zj(sijt)zx], evaluated using
(23) and x = 0. We have:

0

E st In(1+si- X)=0=—+
jt jt

23, oS}t

x=0

0

i
8sjt

In[1+ Zj(sijt)zx]

(23),
x=0

22
0S4 OS}y

. . 52 -
D shIn(l+sjx) =0=—— In[1+ > .(sj)“X]
It it jt
(3 J 0810} 23, )
X= X=

0
OX

i i\ iv2_ 0 i \2
9, jsjtIn(1+sjtx)_zj(sjt) _ax‘(23).|n[1+zi(sjt) X]
x=0 x=0
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dst,0x > sjIn(L+six) = 25}, = In[L+ " (51)*]
it (23) (23)
x=0
52 82 i \2
- shnl+shx)=0==5| In[1+ (s')?x],
ox? (23)Z : : x> @3 2,
x=0

where the last equality relies on sy, =}, from (23).

Then using (23), we replace sjj; in (14) by s;; / N;, and use this in (13) to obtain:

€
In(e ] V"’Z (S|t+slt 1)2 1(Inpljt Inpljt l)"’
t-1

icl jed;

AR TR T S e

iel jeJ; il jeJ; il jelJ;

—V+z (Slt +Sit l)(lnplt Inplt 1)+ ( lzslt gzslt lJZN (Inplt Inplt 1)

iel iel iel iel

where Inp;; == Z In pijt is the unweighted mean of the log-prices for country j. Again from

assumption (23), these are identical to the weighted mean of log-prices we define in the text,

Inp;; = zjeji sijt In Pijt - Then using the shares in (14) with (22), we re-write the above result as:
e S S. < T ! 1

In[e t ]: V+ Z%(sit +5, )(Inpiy —Inpy_) =V + Z%(Sit +5,_)(INC—InC'_4) +P,
t-1 iel iel

with P defined as in (24). Then using In(1+ X) = X, P can be re-written as:

z %(git +§it—1){ln[]‘+ HiSit N }_ In{1+ Hit_1Sit-aNt—1 }}
iel Y(N; -1 Y(N¢1—1)

~ Y15, +5, 1){ itSit N ¢ _Hit—lsit—th—l}
S TEL(NG-D v(Ngg -
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HitSie  HitaSit
(Ne-1) (Ny-1)

Zly Z(Slt + St 1){(H itSit — Hit—1Si¢_1) +

icl

Using the formula for the defined shares in (14), we can re-write P as:

1 Z [(Slt +Sit1) + (ZSI’[ +Zslt 1J:|(Hltslt it-1Sit-1)

|€| izl izl
itSit_ HitaSit1
EICAE 1){(Nt - (Nt_l—l)}
Z(Sn +Sit- ) (HiSic = HigaSie1) + 5 [zsn +_Sit 1}2% itSit — Hit-1Sit1)
Iel izl il |

L1 itSit._ Hit—1Sit1
25 1){(Nt—l) <Nt1—1)}

From (23) note that H;; = H;;_; =1/ N; for i e I and using this repeatedly we can simplify P as:

1 Z(Hns.t t1Si1) ~ [an + 2 Si 1}(2% D_Sit 1}

Iel igl il il il

St HitaSita
Z(s't * S 1){(Nt -1) (Ntl_l)}

Iel

Then substituting for V from (15), we obtain the result shown in (25). QED
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Data Appendix (To Be Added)

We start by providing an overview of our data sources and data construction methods and
then describe some stylized facts about what implications they suggest for the economy. In order
to do this we purchased two waves of U.S. firm-level import data from PIERS. PIERS collects
data from the bill of lading for every container that enters a U.S. port. Although purchasing the
disaggregated data is prohibitively expensive, we were able to obtain information on shipments
to the U.S. for the 50,000 largest exporters to the US. For each firm in our sample, we obtained
information for 1992 and 2005 on the estimated value, quantity and country of origin of the top
five HTS-4 digit sectors in which the firm was active. Moreover, we obtained this information
for the top ten HTS-4 digit sectors for the largest 250 firms in each year.

The Piers data has a number of limitations relative to other firm level data sets. The first
is relatively minor: we do not have the universe of exporters but only the largest ones. This turns
out not to be a serious problem because the aggregate value of these exporters is typically within
5 percent of total sea shipments. Thus, smaller exporters are unlikely to have a qualitatively
important impact on our results.

A larger problem is that the PIERS data only comprises sea shipments and thus we have
no information in these data on land and air shipments. Figure 5 shows the distribution of exports
by sea to the U.S. by country excluding Canada and Mexico. The median country in the figure
exports about 80 percent of its goods by sea. Thus for the typical country in our sample, the sea
data covers a large fraction of their exports. Table 3 breaks this information down for the largest
exporters to the US. Two things are clear from this table. Again with the exception of Canada
and Mexico, most of our largest trading partners export well over half of all of their goods by

sea. Secondly, however, as Harrigan (20XX) and Hummels (20XX) have emphasized, air is also
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an important means of transportation for many countries. We therefore will need to make use of
information on air shipments as well to obtain a full picture of what is happening to imports into
the U.S. at the firm level.

Constructing the Mexican Herfindahls was somewhat more involved. We were able to
obtain information from the Encuesta Industrial Anual (Annual Industrial Survey) of the
Instituto Nacional de Estadistica y Geografia. Firm-level exports for 205 CMAP94 categories
for 1993. We also obtained the export Herfindahl for 232 categories at the NAICS 6-digit level
[for what year?]. These categories cover the most important Mexican export sectors. We then

used a concordance file to match these to HS 4-digit categories.
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Ranking in Terms of Share of U.S. Total Absorption

1992
Herfin-dahil Avg. WeightAvg
Rank Country Index Share HitSit . HitSit

1 United States 0.229 0.858 0.197 0.157
2 Canada 0.351 0.027 0.046 0.062
3 Japan 0.454 0.025 0.038 0.039
4 Mexico 0.403 0.009 0.017 0.046
5 German 0.448 0.007 0.028 0.023
6 China 0.430 0.007 0.020 0.018
7 Taiwan 0.442 0.006 0.013 0.013
8 South Korea 0.488 0.005 0.007 0.013
9 United Kingdom 0.455 0.005 0.019 0.018
10 France 0.522 0.003 0.013 0.020
11 Saudi Arabia 0.683 0.003 0.008 0.050
12 Singapore 0.483 0.003 0.005 0.011
13 ltaly 0.502 0.003 0.013 0.021
14 Venezuala 0.647 0.003 0.009 0.025
15 Hong Kong 0.389 0.003 0.007 0.007
16 Malaysia 0.540 0.003 0.009 0.018
17 Brazil 0.511 0.002 0.007 0.019
18 Thailand 0.526 0.002 0.008 0.015
19 Nigeria 0.604 0.002 0.005 0.017
20 Indonesia 0.497 0.001 0.012 0.021
21 Neterlands 0.460 0.001 0.008 0.016
22 Phillippines 0.534 0.001 0.010 0.016
23 Belgium/Luxembo! 0.478 0.001 0.008 0.014
24 India 0.502 0.001 0.008 0.005
25 Switzerland 0.590 0.001 0.007 0.021
26 Sweden 0.601 0.001 0.005 0.009
27 Australia 0.616 0.001 0.011 0.028
28 Colombia 0.609 0.001 0.003 0.008
29 Israel 0.567 0.001 0.005 0.007
30 Angola 0.593 0.001 0.006 0.012

2005
Herfin-dahi Avg. WeightAvg.
Rank Country Index Share HitSit HitSit
1 United States 0.252 0.672 0.191 0.165
2 Canada 0.346 0.059 0.053 0.075
3 China 0.283 0.043 0.030 0.016
4 Mexico 0.409 0.032 0.021 0.065
5 Japan 0.473 0.026 0.023 0.058
6 German 0.409 0.016 0.025 0.044
7 United Kingdom 0.475 0.009 0.014 0.017
8 South Korea 0.445 0.009 0.006 0.018
9 Venezuala 0.674 0.008 0.006 0.071
10 Saudi Arabia 0.756 0.006 0.005 0.044
11 Taiwan 0.431 0.006 0.008 0.015
12 France 0.508 0.006 0.012 0.017
13 ltaly 0.437 0.006 0.012 0.010
14 Ireland 0.668 0.006 0.007 0.150
15 Nigeria 0.639 0.006 0.005 0.025
16 Malaysia 0.568 0.006 0.011 0.012
17 Brazil 0.527 0.005 0.009 0.015
18 India 0.494 0.004 0.013 0.008
19 Russia 0.574 0.004 0.006 0.015
20 Thailand 0.540 0.003 0.007 0.014
21 Israel 0.591 0.003 0.007 0.012
22 Belgium/Luxembol 0.494 0.003 0.009 0.044
23 Neterlands 0.472 0.003 0.006 0.013
24 Singapore 0.522 0.003 0.003 0.011
25 Indonesia 0.517 0.003 0.010 0.009
26 Sweden 0.593 0.003 0.005 0.013
27 Algeria 0.797 0.002 0.008 0.023
28 Switzerland 0.578 0.002 0.006 0.015
29 Iraq 0.293 0.002 0.016 0.016
30 Angola 0.561 0.002 0.003 0.009




Table 2

Gamma Distribution

Statistic Value Standard Deviation
Mean 13.15 1.93
Median 0.17 0.01

Median Number of Varieties  98.50 n/a




Table 3

Percent of Total Imports with
Herfindahl Index Information

Country Percent
United States 85.50
Canada 99.77
Japan 99.06
Mexico 78.11
China 99.28
German 97.72
United Kingdom 93.21
South Korea 98.47
Taiwan 99.08
France 94.02
Malaysia 98.94
Italy 92.71
Venezuala 98.09
Saudi Arabia 99.45
Singapore 93.92
Brazil 96.42
Thailand 96.80
Ireland 60.93
Nigeria 99.87
Indonesia 97.97






