DOES EASE OF COMMUNICATION INCREASE TRADE?
COMMONALITY OF LANGUAGE AND BILATERAL TRADE

by

William K. Hutchinson

Working Paper No. 02-W17

June 2002

DEPARTMENT OF ECONOMICS
VANDERBILT UNIVERSITY
NASHVILLE, TN 37235

www.vanderbilt.edu/econ



Does Ease of Communication I ncrease Trade?

Commonality of Language and Bilateral Trade

William K. Hutchinson
Department of Economics
Vanderbilt University
Nashville, TN 37235

e-mail william.hutchinson@vanderbilt.edu

June, 2002

JEL Codes: F1,J1

Key Words: Trade, Gravity, Language

Draft: Not to be quoted without permission from the author.



Abstract
Gravity model explanations of trade volumes frequently include dummy variables to account for
the commonality of language among trading partners. In this paper we use a data set for the
number of people in acountry who speak English as afirst language or English as a second
language (Crystal, 1997) as an indicator of the ease with which trade with the United States
occurs. Controlling for commodity fixed effects we use SITC three digit industry data centered
on 1995 United States bilateral trade with 33 countries to determine the effect of the degree of
language commonality on bilateral trade. Both English as afirst language and English asa
second language are found to be more important for exports than for imports. Thisistruefor all
three digit industries as well as when the specific industry groups identified in Rauch (1999) are

considered



Which products are traded among countries and the volume of trade in these products are
two questions that have captured the attention of international trade economists for more than
two centuries. Ricardo, Mill, Heckscher, Ohlin, and others have focused on determining which
products would be exported and which would be imported. In the 1960s interest shifted to
determining the volume of trade and the work of Tinbergen (1962) and Linnemann (1966) are
early examples of such studies. Models of these two aspects of trade, however, are quite
different. Modelsthat determine which products are traded focus on the relative factor
endowments of countries, whereas models of the volume of trade focus on the relative economic
size and well being of countries.

We focus on the determinants of the volume of trade, which are usually captured in the
framework of agravity model. If one assumesidentical and homothetic preferences, thenin a
gravity model the relative economic size of trading partners determines the potential volume of
trade. Economic sizeis generally measured by some combination of country GDP, population,
or per capita GDP. Inagravity model, the difficulty associated with the exchange of goods
between trading partners diminishes the potential volume of trade relative to that implied by their
economic sizein africtionlessworld. Theory indicates that a country demands goodsin the
world market in direct proportion to its share of world income, controlling for the difficulty of
obtaining those goods from another country. The stage of a country's development may as well
impact the volume of trade independently of the absolute size of its GDP. Degree of

development is usually measured by per capitaincome.

! Per capitaincome also reflects the capital labor ratio in a country, assuming identical constant
returns to scale production technology in al countries. If one assumesincreasing returnsto scale
technology, then a higher per capitaincome may result from larger size aswell as a higher capital
labor ratio, depending on the nature of the increasing returns to scale.



Impediments to trade such as transport costs, tariffs, legal differences and a group of
factors that generate positive transactions costs diminish the volume of trade that takes place
between any two countries. A major barrier to trade is difficulty in communication. Because
peoplein different countries asarule speak different languages, exchange of goods may be
impeded by costs associated with surmounting language barriers. We are concerned with the
effect of language on the volume of trade, i.e., the commonality or lack of commonality of
language for residents of trading partners. In particular, we shall examine the importance of
English speakersin atrading partner country in determining that country's volume of trade with
the United Sates.

We shall proceed by discussing in section 2 how the existing literature provides the
theoretical underpinnings for our analysis, by presenting the data in section 3, and by discussing
the empirical findingsin section 4. We shall conclude with a brief summary of our findings and
aconsideration of avenues for future research.

2 TheBasic Approach

Theoretical foundations for the gravity model are surveyed in Frankel (1997), Baier and
Bergstrand (2001), and elsewhere in thisissue by Feenstra (2002). Therefore, we shall provide
only the necessary background to motivate our research. Early applications of the gravity model
were viewed with skepticism, to say the least, by those who used more structurally based models
to analyze international trade. Explaining the volume of trade is sometimes more useful than
explaining the factor content of trade or testing the Heckscher-Ohlin model. The work of
Anderson (1979) and Bergstrand (1985, 1989) provided a sound microeconomic foundation for

gravity model analysis of trade flows? The result has been wider acceptance and more frequent

2 Helpman and Krugman (1985) derive the gravity model within an imperfect competition model.



application of the gravity model to questions regarding the volume of international trade among
countries.

Initially, the gravity model was used to explain aggregate bilateral trade volumes, but
more recently this model has been applied to disaggregated data to determine if particular
product groups are impacted differentially by the factors that determine the volume of trade?
The general equilibrium theoretical framework used by Anderson (1979), Bergstrand (1985 and
1989), and Gould (1994) derives export and import flows as a function of the standard trading
partner variables: GDP and either population or per capitaincome. Additionally, the general
equilibrium model introduces relative prices, including tariffs, and a vector of variables that
either increase or decrease the cost of conducting international trade. For example, distance
between trading partners, contiguity of trading partners, the commonality of language, culture
and laws, whether the trading partners belong to a preferential trading area (PTA) or to a
common PTA. Rauch (1999) develops atheory of networks that explains how many of these
factorsimpact the volume of bilateral trade.*

This article focuses on the importance of the commonality of language in facilitating the
flow of international trade. Many gravity model applications have used dummy variablesto
capture the benefits of trading partners speaking a common language. The usual result isthat a

common language results in greater trade volume between two countries.®

3 See for example Bergstrand (1989, 1990), Gould (1994), Feenstra, Markusen and Rose (1998)
Dunlevy and Hutchinson (1999), Hutchinson and Dunlevy (2001), Baier and Bergstrand (2001).

* Head and Ries (1998), Gould (1994), Dunlevy and Hutchinson (1999) and Hutchinson and
Dunlevy (2001), Rauch and Trindade (2002), and Wagner, Head, and Ries (2002) address the
effects of immigrants and the formation of networks that enhance the volume of trade between
the host country and the country of origin. Frankel, Stein and Wei (1998) provide an excellent
review and analysis of the other major factors within the context of a gravity model.

> Frankel (1997, pp. 74-76) reviews the literature on thistopic. Chiswick and Miller (1998) use a
language index to explain the relative difficulty for immigrants from particular countries become
integrated into the United States economy.



Boisso and Ferantino (1997) construct a measure of linguistic similarity based on the
proportion of a population that speaks a particular language as afirst language. The index
approximates the probability that two randomly chosen people in an importing and exporting
country speak the same language. Their measure of linguistic distance did not significantly affect
the level of trade between two countries nor did it affect the over all level of trade.

Hutchinson (2001) uses an index, developed by Chiswick and Miller (1998), to extend
Gould (1994) to analyze the importance for trade flows that results from the difficulty for a
native English speaker in learning aforeign language. Chiswick and Miller (1998) develop a
"linguistic distance" index that indicates the relative difficulty of learning various foreign
languages if oneis a native English speaker. Controlling for the standard gravity model
variables, including the stock of migrants from a particular country, Hutchinson finds that
United States bilateral trade between 1970 and 1986 was lower with a country that had a
dominant language which was more difficult to learn. This effect was especially important for U.
S. imports of consumer manufactures.

Here we exploit a new source of information regarding the commonality of language.
David Crystal, alinguist, focuses on the growth and spread of the English language to various
other countriesin the world. For aset of 74 countries Crystal (1997) estimates the number of
people in each country who speak English astheir first language and the number who speak
English as their second language. We use these datain a gravity model to estimate the effect on
bilateral trade of the proportion of the population in a country who speak English as afirst or asa
second language. We hypothesize that the larger the proportion of the population who speak
English as afirst language the greater the volume of bilateral trade with the United States. The

same should be true for the proportion who speaks English as a second language.



A persistent difficulty of working with the gravity model is the problem of specification
error or the omitted variable bias that is very difficult to avoid. Matyas (1997, 1998), Cheng and
Wall (2001) and Pakko and Wall (2001) have raised serious econometric questions regarding the
estimation of gravity models. The standard assumption has been that countries were assumed to
be homogeneous, except for distance, contiguity, common language etc. However, one cannot be
sure what distance or dummy variables for these other effects are actually measuring in the
gravity model context. Countries are heterogeneous as are products and at different pointsin
time both may behave differently. Estimation of aggregate trade flows among countries must
account for country specific effects along with time specific effects if pooled or panel data are
used. If disaggregated data are used, then one must control for commaodity specific effectsto
prevent specification error. A country fixed effect model does not allow one to measure the
effect of distance, contiguity, common language, or any other variable that is unchanging relative
to a country with respect to time. As discussed below, estimations in this paper will account for
heterogeneity bias to the extent that is possible.

We estimate the gravity model in equation (1) where Tj; denotes the bilateral trade flow
(1) Tij =y +p1GDPUS* GDP; + ,POPUS * POP; + f3Engl + f4ENng2 + fsDistan ce + uj
(export or import) of product i between the United States and country j. y; isthe commodity
specific characteristic variable that captures the heterogeneity among products. We are only
looking at one year so no time specific variables are necessary. GDPUS denotes GDP for the
United States and GDP; is the dollar value of GDP for the corresponding trade partner. POPUS
and POP; are analogously population for the United States and the corresponding trade partner.
Eng 1 and Eng 2 are the percentage of the total population that speaks English as afirst language

or English as a second language, respectively. Distance isthe great circle distance between the



capitals of trade partners and Washington, D.C.. The larger the combined GDP of the trading
partners, then the larger one would expect trade to be, either exports or imports. The sameistrue
for population. We hypothesize that £1, f2, f3, f2 >0 and S5 <O.
3 Data

The English language data are derived from Crystal (1997) and are estimates of the
proportion of peoplein each of 74 countries who speak English as their first language, Eng 1, or
astheir second language, Eng 2. We will use only 33 of these countries as aresult of the
availability of trade data. A list of the countriesis provided in Appendix A along with datafor
Eng 1and Eng 2.5

Trade data are from the World Bank and are the average of either United States exports or
United States imports at the SITC three digit level for the years 1994, 1995 and 1996. The GDP
data and population data are from the IMF IFS-CD and are also the average for the years 1994,
1995, and 1996. Distanceisthe great circle distance of Washington, D.C. from the capitals of
countries and the data were obtained from the trade resources website maintained by Raymond
Robertson.” We have used averages for these three years, centered on 1995, to avoid any undue
single year effect that might result from using only 1995 data.

We will also use Rauch's product classification data, which classifies three digit
industries according to whether the products are homogeneous and sold on an organized

exchange, reference priced, or differentiated. Rauch does not classify all three digit industries so

¢ One was added to the number of people who were reported to speak English as either their first
or second language so that differences in logarithms could be used to calculate the proportions
when the estimated number of people was zero. The resulting proportion is zero.

" http://www.macal ester.edu/research/economics/PAGE/HAVEM AN/ TradeResources/Data/
Gravity/dist.txt.



the number of industries that will be considered when these data are used is considerably smaller
than otherwise.

All data are entered in logarithmic form asis customary given the theoretical foundations
of the gravity model. Asaresult, each of the coefficients may be interpreted as an elasticity.
4 Results

Estimating equation (1) allows one to observe the effects of the commonality of language
on trade. Theincome, population, and distance variablesin Table 1 have the expected signs,
indicating that as the combined size of two trading partners increases a greater volume of trade
occurs.® On the other hand, the volume of trade between the U.S. and a country declines as the
distance between the two increases. The effect of distance on exports appears to be greater than
the effect of distance on imports.®

Resultsin the first two columns indicate that both the proportion of the population that
speaks English as a first language and the proportion that speaks English as a second language
have a positive influence on exports and imports. That is, controlling for a country'sincome and
total population aswell as how distant it is from the U.S., both exports and imports are greater
for countries that have a higher proportion of the population who speak English as a second

language.

8 Since we are examining only one year, all of the variation in the income and population
variables isintroduced by other countries. Using the log of the product of United States GDP
and the foreign GDP and the logarithm of the product of United States popul ation and the foreign
population provides the theoretically indicated size effect for trade.

°® We are aware of the issues raised by Grossman (1998) relating to interpretations of the distance
coefficient. Our estimates are similar to those in the literature, but as many have discovered the
inclusion of trade enhancing variables such as communication, represented by Eng 1 and Eng 2,
reduces the distance coefficient. See Portes, Rey and Oh (2001) and in this issue of the Journal
Loungani, Mody and Razin (2002) for discussions of thisissue.



These results imply that, other things the same, a country that has aten percent higher
proportion of people who speak English as afirst language would receive 1.3 percent more
exports from the U.S. and send 1.3 percent more products to the U.S.. However, a country that
has a ten percent higher proportion of people who speak English as a second language would
receive 1.7 percent more exports from the U.S. and send 2.3 percent more products to the U.S..
The proportion of the population that speaks English as a second language is 1.3 times more
important for exports and are 1.75 times more important for imports than is the proportion that
speaks English as afirst language.

A possible explanation for the greater importance for the proportion who speak English
as a second language is that these are the people who devoted resources to learning English. That
is, those who devote resources to learn English do so because they expect to earn a positive
return from their investment in the form of greater commerce with the United States or other
English speaking countries.

Equation (1) accounts for the size effect of two countries on the volume of trade between
the two, but it does not account for the level of development of the various countries. To account
for the effect of development we estimate equation (2), where per capita GDP replaces
population as a determinant of trade. Equations (1) and (2) are mathematically equivalent, but
one may draw different interpretations from them.

(2) Ti=yi+p1GDPUS* GDP; + ,GDP; /POP; + f3Engl + f4Eng2 + fsDistan ce + uj;

Estimation results for equation (2) appear in columns 3 and 4 of Table 1. The coefficient
on the economic size variable, GDPUS* GDP, , equals the sum of the coefficients on GDP and

population from the estimation results of equation (1), as theory indicatesit should.’® However,

19See Frankel (1997) chapter 4 for a discussion of the relationship between he specification in
equation (1) and that in equation (2).



the negative coefficient for GDP per capitaindicates that trade, both exports and imports, was
greater between the United States and countries with lower levels of development, controlling for
economic size, distance, and English speaking population. None of the other coefficients are
changed as aresult of the per capitaincome specification in equation (2).

United States exports to these countries increased |ess than proportionately with respect
to the economic size (Column 3) of a country, which is reflected by the coefficient on GDP of
0.71 that is significantly less than one. However, United States imports from these countries
increased more as aresult of an increase in the size (Column 4) of the country which is reflected
by the coefficient on GDP of 0.93, which isonly dlightly less than one.

All of these countries except Nepa were once British colonies or under British control.
One could argue that Nepal's geographic location exposed it to a great deal of British legal and
cultural influence. Thus, we believe that the bias sometimes attributed to colonial linkages for
particular countriesis limited in thisinstance.

When one controls for industry fixed effects, Table 2, the coefficients are virtually the
same asin the original regression resultsin Table 1. Thisimpliesthat there are no significant
industry fixed effects that were biasing the initial results. All the coefficients are dightly larger
than in theinitial regressions and the standard errors are smaller. When per capita GDPis
accounted for in columns 3 and 4, the results are the same. The interpretation of these
coefficients, including the relative importance of the proportion of the population that speaks
English as a second language, remains unchanged when we account for commaodity fixed effects.

Product Groups
Hutchinson (2001) finds that language distance affected trade in consumer manufactures

more than it did producer manufactures. Rauch (1999) creates a commodity classification which
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determines for alarge number of SITC three digit industries whether commodities are sold in an
organized exchange market, in areference price type of market, or if the goods are differentiated
products. When Rauch and Trindade (2002) consider the effect of relative Chinese immigrant
stocks on trade, they find that larger combined stocks of Chinese immigrants resultsin greater
trade in differentiated products. We shall examine the subset of commoditiesin our data set for
which Rauch's classifications correspond in an attempt to determine if language commonality
differentially impacts trade with particular types of goods..

Regression result reported in columns 1 and 2 of Table 3 indicate that the coefficients for
the variables were the same size asin columns 1 and 2 of Table 1. The proportion of the
population speaking English as either afirst or as a second language was important only for
exports of the goods classified by Rauch.* Results for exports when the level of development is
considered in columns 3 and 4 of Table 3 arethe sameasin Tables1 and 2. The level of
development has the same negative effect on exports and imports for the Rauch sample as for the
larger sample. In this sample of products, the proportion who speak English as afirst language
has alarger effect on imports, unlike the results for the larger sample reported in Tables 1 and 2.

Resultsin Table 4 indicate that the United States tended to export less reference priced
good to these countries but relatively more differentiated products. There does not appear to be
any significance for either product classification with regard to imports. Results for trade with
countries relative to the proportion of the population who speak English as afirst language and
the proportion who speak English as a second language do not change when one accounts for

product categories and interaction terms as well.

"Due top the limited number of industries classified by Rouch, the sample size decreases
substantially.
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Trade with countries relative to the proportion of the population that speaks English asa
first language and the proportion who speak English as a second language does not change when
one accounts for product heterogeneity of exports.*? It is the case that the United States exports
more to those countries with larger proportions of those who speak English asa second
language. At the sametime, United States imports of goods classified by Rauch are unaffected
by the proportion of the population in the exporting country that speak English as either afirst or
as a second language.

5 Conclusion and Ideasfor Future Work

The proportion of the population that speaks English is a significant factor for both
exports and imports between the United States and these 33 countries. Controlling for GDP,
population, and distance, the proportion who speak English as a second language is more
important than the proportion who speak English as afirst language for stimulating trade with the
United States. Moreover, having alarge portion of the population who speak English is more
important for exports from the United States than it is for imports into the United States from
these countries. A ten percent increase in the proportion who speak English as a second language
has a larger impact on trade than aten percent increase in the proportion who speak English as
their first language.

We conjecture that the stronger results for English as a second language relative exports
and imports reflects the impact of those involved in commercia activity in these countries where
alarge proportion of the indigenous population has acquired English as a second language in
order to enhance their trade with the United States and other English speaking countries. Thus,

controlling for size, distance and the proportion of the population speaking English as afirst

2This result is from regressions not reported, where the two types of English speakers were
interacted with the types of products.
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language, the larger the proportion who speak English as a second language the larger are exports
and imports.

If the traded products are classified as being traded on organized exchanges, as reference
priced goods, or as differentiated products as Rauch (1999) did, then speaking English was
important only for export from the Untied States. Moreover, product groups behaved differently
when considered as exports than they did when considered as imports. Products traded on
organized exchanges and differentiated products were more important for exports, while
reference priced goods tended to be less important for exports.®® Imports, on the other hand,
tended to be greater for reference priced goods, while being lower for goods traded on organized
exchanges and for differentiated products.** The indication would be that the United States has a
greater tendency to import goods that are reference priced and to export goods that are traded on
organized exchanges and goods that are differentiated. Thisis consistent with the Untied States
exports of agricultural goods and differentiated manufactured goods. The relative proportions of
the population who speak English either as their first or second language has no differential
effect on these product classifications.

The level of economic development for these countries, as measured by the level of per
capitaincome, was negatively related to exports and import. This was true for the total sample as
well as the Rauch sample. Thus, controlling for size, distance, proportion speaking English asa
first language, and proportion speaking English as a second language, the United States traded

less with those countries with higher per capitaincome.

BThe larger constant term in Table 4, in comparison with Table 3, indicates that the omitted
category, goods traded on an organized exchange, had a positive impact on exports. However,
the constant is smaller in Table 4 than in Table 3 for imports, indicating that imports of goods
traded on organized exchanges were lower.

“The coefficients for imports are not statistically significant. However, the coefficient size leads
one to believe that these coefficients may have economic significance.
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Recent contributions to the international trade literature have raised questions regarding
the typical empirical specification of the gravity model. That is, the inclusion of variables that
are supposed to capture those elements which either impede or enhance trade between countries,
e.g., distance, common language, common border, membership in a preferential trading group,
etc., may result in specification error. |f variables are omitted that happen to be correlated with
variables that are included, then the results attributed to a particular variable may be biased. We
estimated a strictly country fixed effects model to compare with the results reported in Tables 1
and 2. The country fixed effects models explained between five and ten percent more of the
variation in exports and imports than did equation (1), based on adjusted R?. If one compares the
root mean squared errors for these models, there are no significant differences between the fixed
effects model and either equation (1) or equation (2). Specification issues are an areain which
future research may well offer new insights into applications of the gravity model to explaining

the volume of international trade.
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Table 1 Regression Results: All Commaodities

Exogenous Exports I mports Exports® Imports®
Variable
GDPUS*GDP; 0.39*** 0.53*** 0.71%** 0.93***
(26.32) (21.26) (40.38) (36.04)
POPUS* POP; 0.32%** 0.39***
(13.32) (10.49)
GDP Per Capita -0.32%** -0.39***
(13.32) (10.49)
Eng 1 0.13*** 0.13*** 0.13*** 0.13**
(16.50) (9.58) (16.50) (9.58)
Eng 2 0.17%** 0.23*** 0.17%** 0.23***
(12.54) (10.17) (12.54) (210.17)
Distance -0.99* ** -0.78*** -0.99* ** -0.78***
(22.72) (12.58) (22.72) (12.58)
Constant 4.21*** -1.58 10.51*** 6.05***
(4.88) (1.17) (21.59) (8.06)
N 5610 3757 5610 3757
R? 0.36 0.36 0.36 0.36

2 indicates that commodity fixed effects were controlled for using the STATA fixed effects
option. All standard errors were adjusted using the STATA Robust option. t-statistics arein
parentheses and *, **, and *** represent significance at the 10%, 5% and 1% level, respectively.
The dependent variable is the logarithm of the average of 1994, 1995, and 1996 for either U.S.
exports or U.S. imports. GDPUS* GDP equal s the logarithm of the product of U.S. GDP and the
foreign GDP. The POPUS* POP is defined analogously to GDPUS*GDP. Eng 1 = the logarithm
of the proportion who speak English as afirst language and Eng 2 = the logarithm of the
proportion who speak English as a second language. All variables are in logarithms.
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Table 2 Regression Results for All Commodities With Commodity Fixed Effects

Exogenous Exports I mports Exports® I mports*
Variable
GDPUS*GDP; 0.44x** 0.60*** 0.79*** 1.08***
(38.62) (26.43) (52.47) (42.09)
POPUS* POP; 0.35*** 0.49***
(17.92) (13.89)
GDP Per Capita -0.35%** -0.49* **
(17.92) (13.89)
ENG 1 0.14%** 0.16*** 0.14%** 0.16***
(22.62) (13.69) (22.62) (13.69)
ENG2 0.19*** 0.25*** 0.19*** 0.25%**
(16.19) (11.74) (16.19) (11.74)
Distance -1 x> -0.79*** -1.17%** -0.79***
(29.18) (13.38) (29.18) (13.38)
Con 4.38*** -4.73F** 11.15%** 4.71%**
(6.41) (3.78) (27.94) (6.79)
N 5610 3757 5610 3757
R? 0.36 0.36 0.36 0.36

2 indicates that commodity fixed effects were controlled for using the STATA fixed effects
option. All standard errors were adjusted using the STATA Robust option. t-statistics arein
parentheses and *, **, and *** represent significance at the 10%, 5% and 1% level, respectively.
The industry fixed effects results are from the STATA fixed effects regressions. The dependent
variable isthe logarithm of the average of 1994, 1995, and 1996 for either U.S. exports or U.S.
imports. GDPUS* GDP equals the logarithm of the product of U.S. GDP and the foreign GDP.
The POPUS* POP is defined analogously to GDPUS*GDP. Eng 1 = the logarithm of the
proportion who speak English as afirst language and Eng 2 = the logarithm of the proportion
who speak English as a second language. All variables are in logarithms.
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Table 3 Regression Results for Rauch Industry Classifications (No Fixed Effects)

Exogenous Exports I mports Exports* I mports*
Variable
GDPUS*GDP; 0.37%** 0.59*** 0.72%** 1.01***
(7.24) (6.83) (12.53) (11.75)
POPUS* POP; 0.35*** 0.42**
(4.33) (3.21)
GDP Per Capita -0.35%** -0.42**
(4.33) (3.21)
ENG 1 0.10*** 0.17%** 0.10*** 0.17%**
(3.89) (4.19) (3.89) (4.19)
ENG 2 0.17%** 0.12* 0.17%** 0.12*
(3.62) (1.75) (3.62) (1.75)
Distance -0.92%** -1.00*** -0.92*%** -1.00***
(6.55) (5.06) (6.55) (5.06)
Con 2.53 -1.12 9.41%** 6.94* **
(0.84) (0.24) (5.54) (2.72)
N 536 338 536 338
R? 0.32 0.39 0.32 0.39

All standard errors were adjusted using the STATA Robust option. t-statistics are in parentheses

and *, ** and *** represent significance at the 10%, 5% and 1% level, respectively. The
dependent variable is the logarithm of the average of 1994, 1995, and 1996 for either U.S.

exports or U.S. imports. GDPUS* GDP equals the logarithm of the product of U.S. GDP and the
foreign GDP. The POPUS* POP is defined analogously to GDPUS*GDP. Eng 1 = the logarithm

of the proportion who speak English as afirst language and Eng 2 = the logarithm of the
proportion who speak English as a second language. All variables arein logarithms.
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Table4 Regression Results: Controlling for Rauch Industry Classifications

Exogenous Exports I mports Exports* I mports*
Variable
GDPUS*GDP; 0.37%** 0.60*** 0.72%** 1.02***
(7.38) (7.00) (12.66) (11.84)
POPUS* POP; 0.35*** 0.42**
(4.29) (3.23)
GDP Per Capita -0.35%** -0.42%**
(4.29) (3.23)
ENG 1 0.10*** 0.16*** 0.10*** 0.16***
(3.98) (4.20) (3.98) (4.20)
ENG 2 0.17%** 0.11* 0.17%** 0.11*
(3.62) (1.62) (3.62) (1.62)
Distance -0.93*** -0.99* ** -0.93*** -0.99* **
(6.61) (5.01) (6.61) (5.01)
Reference Price -0.84*** 0.32 -0.84*** 0.32
(3.53) (0.88) (3.53) (0.88)
Differentiated 0.59* -0.94 0.59* -0.94
(1.80) (1.57) (1.80) (1.57)
Con 3.02 -1.36 Q.77%** 6.72%**
(2.01) (0.29) (5.75) (2.64)
N 536 338 536 338
R? 0.35 0.40 0.35 0.40

Goods that are traded on an organized exchange are captured in the constant term. All standard
errors were adjusted using the STATA Robust option. t-statistics are in parentheses and *, **,
and *** represent significance at the 10%, 5% and 1% level, respectively. The dependent
variable is the logarithm of the average of 1994, 1995, and 1996 for either U.S. exports or U.S.
imports. GDPUS* GDP equal s the logarithm of the product of U.S. GDP and the foreign GDP.
The POPUS* POP is defined analogously to GDPUS*GDP. Eng 1 = the logarithm of the
proportion who speak English as afirst language and Eng 2 = the logarithm of the proportion
who speak English as a second language. All variables, except Reference Price and
Differentiated are in logarithms. See the text for a description of these product groups.
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Pakistan
Philippines
Singapore
Seychelles
Trinidad Tobago
Tanzania
Uganda
South Africa
Zambia
Zimbabwe

Eng 1
84.9

90.6
62.5
100

66.9

0.6
97.3

90.9
2.0
0.1
94.7
95.2
9.0
0.1
2.2
0.1
1.9

29.5
95.2

0.1
10.0
2.7
94.9
10.7

8.7

2.2

Appendix Table A

0.5

Country List
(per cent)

Eng2
11.6

2.6
9.1
139
0
20.4
49.9
20.2
1.9
70.0
39
30.0
39
5.3
2.0
0.1
10.2
23.2
14.8
30.0
45.1
16.9
4.2
114
52.0
35.0
14.7
0.1
0.1
10.7
24.1

29.3

10.6
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