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commonly used cross-industry regression as a method for inferring a country’s
abundant factors. This paper examines the empirical importance of these
theoretical cautions by comparing regression derived estimates of factor
abundance with both revealed and actual factor abundances for thirty-five
countries and up to twelve resources. Trade imbalances are found to
importantly affect the regression estimates and we therefore derive and
implement a theoretically consistent trade balance correction. The results
indicate that despite theoretical concerns, the regression measures are often
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enhance the credibility of the findings of the numerous regression studies that
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I. Introduction

Many studies have attempted to test Heckscher-Ohlin (K-0) theory, or more
generally, to infer a country’s abundant resources, by regressing industry
trade balances on factor input requirements in a single year. Inferences
about a country’s abundance in a factor are then based on the sign of its
estimated coefficient. However, Anderson (1981), Leamer and Bowen (198l) and
Aw (1983) have demonstrated that unless each factor is specific to each
industry, such inferences are inappropriate in a model with more than two
factors. Moreover, Leamer and Bowen have argued that, in the context of the
H-O model, the theoretically correct method for inferring factor abundances is
to directly compute the embodied trade in factor services.

Despite these theoretical statements, many economists continue to use the
interindustry regression methodology to infer factor abundances. Balassa
(1979, 1986) studied the relationship between factor intensity and trade in a
large number of countries, often with quite strong results. Harkness (1978,
1983) continues to argue that interindustry regressions provide information on
factor abundances.l Crafts and Plant (1986) use such regressions as the basis
for discussing historical differences between the British, Gerﬁan and US
economies. In general, the results of these and other studies suggest that,
contrary to the theoretical criticisms, the interaction between net trade and
factor inputs captured by interindustry regressions is useful for inferring
Factor abundances. In contrast, divect study of the interaction between trade

and factor inputs in the form of the embodied trade in factor services (Bowen,

1A notable and theoretically consistent use of the inter-industry methodology
is Baldwin and Hilton (1984) who re-interpreted the standard methodology to
provide evidence on factor price differences between particular countries.



Leamer and Sveikauskas (1987)) suggests that factor abundances are not
accurately revealed. The contrasting conclusions of these two approaches
raises questions as to the usefulness of the regression approach as a method
for inferring factor abundances and doubts about the validity of the results
generated by the innumerable regression studies conducted over the past thirty
years.

This paper attempts to determine the usefulness of regression derived
measures of factor abundance by examining their consistency with factor
abundance as revealed both by the embodied trade in factor services and by
true factor abundance. Our analysis therefore assesses the empirical
importance of theoretical criticisms of the regression approach, and offers an
indication of the its reliability as a method for inferring factor
abundances.

In Section II we review the theoretical criticisms of the regression
approach and demonstrate that trade imbalances also affect the ability of the
regression approach to predict factor abundances. We therefore extend prior
analyses to derive (and subsequently implement) a thecoretically consistent
trade balance correction - a matter that has been largely ignored by the
interindustry regression literature.

Section III presents the results of estimating six interindustry
regression models reflecting alternative degrees of factor input aggregation
for each of thirty-five countries and the "rest-of-world." Section IV
compares these regression results with corresponding measures of the embodied

net trade in factor services computed using total factor input requirements

2 ; s i s . ; .
An understanding of this is important since the wealth of regression studies
offer numerous independent observations on factor abundances at different
points in time and for countries other than the United States.



derived from the 80 order U.S. input-output table for 1967. Section V then
examines the consistency between the regression approach and the embodied
trade in factor services for revealing true factor abundances as measured by
countries’ actual factor supplies. In general, these analyses indicate the
reliability of the regression approach for revealing factor abundances.

Overall, our results indicate that regression coefficients generally
provide an effective approximation to the embodied trade in factor services
and thus provide a reliable indication of revealed factor abundances.
However, regression coefficients are only slightly more reliable than embodied
trade in factor services at revealing true factor abundances. We conclude
that despite the valid theoretical criticism of the regression approach,
interindustry regression coefficients nonetheless perform surprisingly well.
Therefore, the many regression studies conducted over the past thirty years
can be considered to have provided reliable evidence on countries’ revealed
factor abundances.
II. Theory

Given N commodities and K factors, the vector of country i’s net trade in
factor services (F1> is:
(L F o= A T=AQ - AC

i 1 1 i1 i 1

where

T = Nx1 vector of net trade.
A = NxK matrix of factor input requirements (direct plus indirect).
Q. = Nx1 vector of final outputs.
Ci = Nx1 vector of final demands.
If, following Bowen, Leamer and Sveikauskas (1987), we allow for the

possibility of a trade imbalance and assume that the technology matrix A is
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identical across countries” and that countries have identical homothetic

preferences, then we may express (1) to indicate the net trade in factor

. . A
services if trade were balanced (F ):
1

(2)

where

" =AT-AE =E -aE
T 1 1 W 1

i i w

E = Kxl vector of country i’'s factor supplies;

E = £ E, Kxl vector of world factor suppliesﬁ
w 11
a =Y /Y, country i’'s share of world expenditure;
2 i w
A =1b /Y, the ratio of country i’'s trade imbalance to world
1 w

expenditure.

Defining a country to be abundant in factor k if its share of the world

amount of factor k exceeds its expenditure share (ek/e . >a ), (2) implies
1 W 1

the Heckscher-Ohlin-Vanek (H-O-V) "sign proposition:" a country will be a net

exporter of the services of its abundant factors and a net importer of the

services of its scarce factors. That is, if (2) holds then a country's

sbundance in a factor is indicated by the sign of the corresponding element of

. . A
either the adjusted factor content vector F_ or the excess factor supply
1

vector E - a E . In what follows we refer to Fé as the measure of revealed
1w 1

i

factor abundance and denote E - o E as the measure of true factor abundance.
1 T W

As stated by Leamer and Bowen (1981l), many researchers wishing to infer a

country’s true factor abundance observe T and A but do not compute AT,
1 1

Instead they regress the trade vector of country i on the input requirements:

(3

T = AB + ¢
1

where B is the Kxl vector of regression coefficients (excluding a constant

term) and e is the Nx1 vector of errors (this discussion assumes balanced

3. . . . . : .
This assumes either factor price equalization or that input requirements are
technologically fixed and internationally identical.



trade). The elements of the vector of estimated coefficients ﬂ* are then
assumed to have the same sign as the corresponding elements of the factor
content vector A’Ti, or since (2) is assumed to hold, the same sign as the
elements of the excess factor supply vector (Ei - ale). However, this
assumed equality of signs between the vector of coefficients and the vector of
revealed factor abundance or the vector of true factor abundance is not an
implication of the H-O-V theorem. In particular, the estimate of 8 (ﬂ*) is,
assuming trade balance,
) g5 - T,
which by equation (2) is
(5) B = (A NE, - o).

i iw
Whether the elements of the estimated coefficient vector ﬂ* have the same sign
as the corresponding elements of the vector of revealed factor abundances or
the vector of true factor abundances depends on the matrix (A’A)Al. As
suggested by Leamer and Bowen and proved rigorously by Aw (1983), a necessary
and sufficient condition for the vector ﬁ* to have the same sign as the vector
of revealed factor abundances is that the matrix (A’A)-1 be diagonal with
strictly positive elements.

Since industries do in fact use several inputs, the actual input
requirements matrix A used in such regression studies is never diagonal. And
this raises a question as to the empirical importance of the off-diagonal
elements ("factor complementarities" in Harkness’(1978) terminology) in
(A’A)_l.4 If "factor complementarities" are small then the theoretical

concerns expressed above may be empirically unimportant and correct inferences

4 c s . . -1
Aw’s condition does not rule out that there may exist a non-diagonal (A’A)

matrix which would preserve the sign of the vector of revealed factor
abundances.



about revealed factor abundances based on coefficient signs may be correct.

To assess the empirical importance of "factor complementarities” we firgt
estimate (3)5 for each of thirty-five countries and the "rest-of-world" using
as data the 1967 net trade in 62 industries in agriculture, mining and
manufacturing and the 1967 U.S. matrix of direct plus indirect factor input
requirements. We then compare the sign of an estimated coefficient with the
sign of the corresponding revealed factor abundance and true factor abundance
for each factor across the sample of countries. The comparison with true
factor abundances permits an assessment of the regression approach versus
revealed factor abundances as predictors of true factor abundance. Our
measure of conformity between the sign of regression coefficients, revealed
factor abundances and true factor abundances is the proportion of correct sign
matches.

Estimation Issues

Three issues that arise when estimating interindustry regressions are the
treatment of possible heteroscedasticity, correction for any trade imbalance,
and whether to include a constant term. Past literature has usually viewed
the issue of heteroscedasticity as a "scaling" problem associaéed with the
differing importance of commodities in world trade so that “correction”
typically involves a scaling of the industry trade balances by industry
outputs.6 The issue of trade imbalance has been largely ignored by the
regression literature. An exception is Baldwin (1971) who dealt with this
issue indirectly by measuring an industry’s net trade as the difference

between its export share and its import share. Although Baldwin's treatment

5 : . .
After correcting for trade imbalance as discussed below.

6 . . . .
Or, more generally, by using weighted least squares with weights equal to
some function (e.g., square root) of industry outputs.



does force trade balance ex ante, the theoretical validity of this procedure
was not explored. Lastly, as the following discussion shows, whether to
include or exclude a constant term in the regression is closely associated
with the issue of correcting for a trade imbalance. Essentially, inclusion of
a constant term implies a specific trade balance correction.

Consider first the trade balance correction implied by including a
constant term in the regression equation. As is well known, this implies that
estimates of the "slope" coefficients can be obtained by first removing the
means of the variables and then proceeding with estimation as usual.
Specifically, if M is the NxN idempotent matrix I - l(l’l)_ll’ where 1 is an
Nxl vector of unit elements, then the estimates of the slope coefficients are:
(6) g - (A’M’MA)_lA’M’MTi - (A’MA)-lA’MTi
where we have used the result that MM = M. Since MTi- Ti- lbiN-l, where bx
is country i’'s trade imbalance, the implicit trade balance correction involves
subtracting from each industry’s net trade the fraction 1/N of the country’s
trade imbalance. Given this, (6) can be written
@ g5 = () tart - arh )
where a’ is a Kxl vector whose k™ element is the average requirement (across
N industries) of input k. Equation (7) indicates that unless trade is
balanced, inclusion of a constant term implies that one is attempting to infer
the signs of the elements of the vector (A’Ti - é’bi) and not the signs of the
elements of the vector of revealed factor abundances (A'T - AiEw). Thus, even
if the matrix (A’MA)—l satisfied Aw’s condition (diagonal with strictly
positive elements), inclusion of a constant term may result in coefficient
signs that do not correspond to either the actual revealed factor abundances
(A'T - AiEw) or the true factor abundances (Ei - aiEw).

To derive the proper trade balance correction we note that the trade

balance correction in (2) is XE . Since X =b /Y and E = A’Q , where Q
1w 1 1 w w w w



is the Nxl vector of world outputs, the vector of revealed factor abundances
(F?) can be written
(9 A’ (T - b.S§)

i 1
where S is the Nxl vector whose elements sj = qwj/Yw are the world output
shares of each commodity. . Thus, the proper correction for a trade imbalance
is to subtract from industry j’'s net trade the fraction s, of the country’s
trade imbalance.

Once a country’s net trade vector is corrected for any trade imbalance
according to (9), the issue of including or excluding a constant term then
involves only its effect on the elements of (A’A)-l. How inclusion of a
constant term affects the off-diagonal elements of (A’A)-1 cannot be
determined without a more complete specification.7 And, without additional
theoretical guidelines, we choose to use the more general specification that
includes a constant term in our subsequent estimation of interindustry
regressions.

The trade balance correction (9) requires detailed data on world outputs
which are not available. However, the assumption of identical homothetic
preferences permits one to adopt the correction using data on the expenditure
shares of only one country. Specifically, homotheticity implies that a
country’s share of expenditure on commodity j equals the share of the world's
expenditure on commodity j
{10 c /Y =c /Y

ij i wi w

where ¢ = is expenditure on commodity j. Since world expenditure equals world
BN

7If input requirements are positively correlated across sectors then including
a constant term would lower the magnitude of the off-diagonal elements of
(A'A) ~ and thus more closely approximate Aw's condition. This follows from
the relation COV(X,Y) = E((X - E[X])(Y - E[Y])] = E(XY) - E(X)E(Y), where X
and Y are any two input vectors, since if COV(X,Y) > O then COV(X,Y) < E(XY).



production of commodity j (q ), (10) can also be written as
wJ

11 c /Y = Y = s .

ab ij/ i qwj/ woj
Estimates of the world output shares in (9) can therefore be obtained from
data on the expenditure shares of only one country. Here we use the data on
U.S. final demand to measure expenditure shares for each of sixty-four

L . 8 cas
commedities (shares are normalized so that T s = 1). Note that additive
3

errors in measuring world output shares using US expenditure data does not
introduce an "errors in variables" problem since such errors are incorporated
. . 9

into the usual regression error term.

Finally, since the trade balance correction involves the world output of
each commodity, estimating an interindustry regression without the correction
involves a left-out variable (world output). This specification error may
explain, in part, the usual finding by prior studies of a correlation between
. . . 10 .
industry outputs and the regression residuals™ which then led analysts to
scale the trade data by industry outputs. Finally, the result that the
influence of a trade imbalance involves world outputs offers support for
Deardorff’s (1984) conjecture that a more appropriate variable for scaling the

trade data would likely involve a measure of world market size.

8 . . .
Consumption shares were computed for IO categories 1l (construction) and 12
(construction repair) even though these sectors are omitted from the
regression analysis (there is no trade in these sectors).

9 . oo .

Note that with additive measurement errors the regression error would include
the trade imbalance. This would not bias coefficient estimates since we
expect this variable to be uncorrelated with factor input requirements.

lOIf the only source of this correlation was a failure to correct for trade
imbalance, then the sign of the correlation would depend upon the sign of the
trade imbalance of the country being analyzed and the value of the correlation
would be zero if trade were balanced.

llThis conjecture is further supported by Bowen (1989) who shows that world
output is also a theoretically appropriate scaling variable in the context of
a cross-country regression of trade on countries’ factor supplies.




Turning to the issue of heteroscedasticity, we note that it is logically
distinct from the issue of scaling discussed above in the context of trade
imbalance. In particular, proper treatment of heteroscedasticity requires
that one specify the source of the heteroscedasticity. Since the trade
balance correction mitigates one possible source of heteroscedasticity, we are
unwilling to follow usual practice and scale the trade data by industry
outputs without further theoretical justification. However, granting that
there may be other sources of heteroscedasticity, we assume the existence of a
general, but unspecified form, of heteroscedasticity12 and employ White's
(1980) correction to provide consistent estimates of the variance-covariance
matrix of the estimated coéfficients. But the resulting estimates of the
coefficient standard errors are not efficient.

III. Interindustry Regressions

This section presents the results of estimating an interindustry
regression of the form
(12) (Ti- biS) = ﬁo + AfB + €
for each of thirty-five countries and the "rest-of-world." Six alternative
specifications of (12) are considered which differ in the degree of
aggregation of the factor input data. The most general model (Model 1) uses
data on the total requirements of thirteen factor inputs: capital, nine
categories of‘labor (professional/technical, managers, sales, clerical,
craftsmen, operatives, laborers, services, farmers) and three categories of
land (arable, pasture, forest). Model 2 aggregates the three land types into

one variable, LAND. Model 3 further aggregates the labor categories into two

12 : s

Calculation of Breusch-Pagan statistics for each country and each model
indicated widespread rejection of the null hypothesis that the regression
residuals were unrelated to one or more of the explanatory variables.

10



variables, WHITE (professional/technical, managers, sales, clerical) and BLUE
(craftsmen, operatives, laborers, services, farmers). Model 4 aggregates all
labor inputs into one category, LABORA13 Models 5 and 6 correspond to Models 1
and 2 except that the three labor inputs: operatives, craftsmen and laborers
are aggregated into one factor, BLUE2. This procedure makes it possible to
compare the regression results with the available data on true factor
abundance.

Recent theoretical work (e.g., Leamer (1987)) has emphasized a
three-input model: capital, labor and land, which here corresponds to Model 4.
In contrast, much of the empirical trade literature has favored a three factor
model: capital, human capital, and raw labor. Our four factor model, Model 3,
is closest in spirit to this three factor model.la

Appendix Tables Al-A6 show the detailed results of estimating equation
(12) for each country and model. Before addressing the central issue of this
paper, the consistency of the regression approach for inferring factor
abundances, we examine if aggregation of the factor input data affects the
explanatory power of the regression equations. This issue warrants
examination since the interindustry regression literature has.used varying
degrees of input aggregation.

The first six columns of Table 1 show adjusted R-squares for each model

and country. The last 5 columns show the reduction in the adjusted R-square

13The data used here are essentially those used in Bowen, Leamer and
Sveikauskas (1987), and are discussed in detail in the Data Appendix to that
paper. The only differences in the present data are that we use the 80-order
input-output table for the United States in 1967 and we use data on
thirty-five countries instead of twenty-seven as in the preceding study.

4However, notable differences are that we include a land variable and measure
varying degrees of human capital (labor inputs) using occupational data. The
usual three factor model uses the capitalized wage differential to measure
human capital.

11



between successive models. Examination of this table indicates the following.
For the most complete model (Model 1) the equations for five countries
(Belgium-Luxembourg, Canada, Finland, Sweden and Switzerland) are not
sigﬁificant at the 5 percent level and of these, Canada and Finland have
negative adjusted R-squares. Six countries have adjusted R-squares in excess
of .90 (Argentina, Brazil, Denmark, Iceland, Ireland and Norway) and 22
countries have adjusted R-squares in excess of .50. Finally, note that the
adjusted R-square for the United States (.596) is low compared tc many of the
other countriés - a surprising result given that the factor input data are for
the United States.

The second column of Table 1 shows that with aggregation of the three
land variables into one variable, LAND (Model 2), the regressions for Austria,
Egypt and Singapore are no longer significant at the 5 percent level. 1In
addition, for sixteen countries the adjusted R-square declines by more than
.10. Such results suggest that differences in land inputs provide important
information on the wvariation in countries’ trade patterns.

When the labor inputs are aggregated into two categories, WHITE and BLUE
(Model 3), the equation for the United States is no longer significant at the
5 percent level. This result is troubling since Model 3 is closest in spirit

to the accepted model of the interindustry regression lit:erat:ure.15 Finally,

15The better performance of the typical three factor model in the trade
literature may be due to its use of the capitalized wage differential as a
measure of human capital input. However, Krueger and Summers (1988) have
shown that there are substantial interindustry differences in wages which are
not associated with labor quality. Furthermore, Katz and Summers (1988) have
shown that the wage premium is systematically associated with an industry’s
net export performance. Therefore, interindustry studies of the relationship
between human capital and trade performance have to be regarded as spurious,
at least in part. In addition, the typical regression in the literature uses
data only for manufacturing sectors whereas we include data on agriculture and
mining sectors as well. Thus, it is possible that these non-manufacturing
sectors may be exerting an extreme influence on the regressions for the more

12



the reduction in adjusted R-squares from aggregating the detailed occupational
inputs is not as large as that resulting from aggregating the land inputs.

Further aggregation of the WHITE and BLUE inputs into one overall LABOR
input (Model 4) leads to only an additional small reduction in adjusted
R-squares. In particular, most countries have reductions of less than .02,
the exceptions being the Netherlands and Switzerland which show reductions of
.025 and .079, respectively. These results suggest that the presence of
highly skilled white collar workers is particularly important in these
countries. In general, however, aggregation of the different occupational
inputs, as from Model 2 to Model 4, has surprisingly little impact on overall
explanatory power.

The last row of Table 1 indicates that, on average, the greatest
reduction in explanatory power results from aggregating the land inputs.
Also, there are few differences, on average, between Model 1 and Model 5 and
between Model 2 and Model 6. Thus, in subsequent comparisons of coefficient
signs and facﬁor abundances we do not expect the conclusions to be sensitive
to the slightly greater aggregation of the labo; inputs associated with Models
5 and 6. A general conclusion from Table 1l is that aggregation of land
inputs, rather than aggregation of labor inputs, has a more important effect
on explanatory power.16

Tables 2A-2F present the estimated sign of each coefficient for each
country. These signs are part of the data that will be used in evaluating the
regression approach. In each table a sign is reported if its associated

confidence level is 90 percent or higher and the overall regression is

aggregated models.

16, . . P - .
This conclusion may be sensitive to the order in which the various groups of

inputs were aggregated.

13



significant at the 5 percent level.

For Model 1 (Table 24), each of the twenty-two significant capital
coefficients is negative.17 Similarly, all significant PROFTECH coefficients
are positive but the coefficients for the remaining labor categories and for
the land variables vary across countries. Model 2 (Table 2B) shows a similar
pattern of signs for CAPITAL and PROTFTECH and indicates that the sign of the
coefficients for these inputs is insensitive to aggregation of the land
variables.

For Model 3 (Table 2C), the sign for CAPITAL is again negative when
significant. Aggregation of the labor variables also leads to few changes in
the sign of LAND's coefficient while the signs for WHITE and BLUE vary across
the sample of countries. Table 2D shows that further aggregation of the labor
data into a single variable, LABOR, leaves the signs for CAPITAL and LAND
undisturbed.

Finally, Tables 2E and 2F indicate that the sign patterns for Models 5
and 6 are virtually identical those of Model 1 and Model 2, respectively.

In general, aggregation of the land and labor inputs leaves the sign for
capital undisturbed and does not appreciably change the number of significant
coefficients.

IV. Predicting Revealed Factor Abundances

We now proceed to the basic empirical results of this paper. We first
examine the importance of the trade balance correction developed in Section
TI. 1In this, and subsequent analyses, we focus on significant regression

coefficients since these have been emphasized by most of the past regression

17The positive capital coefficient for ROW is of course a consequence of the
definition of ROW.
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literature.

The first six columns of Table 3 report the proportion of matches between
the sign of significant regression coefficients and the sign of the
corresponding revealed factor abundances corrected for trade imbalance (A’(Ti
- biS)). The next six columns of Table 3 show the proportion of sign matches
when the trade vector is "corrected" for trade imbalance only by inclusion of
the constant term (the usual regression in the literature). In all six
models, as shown by the row TOTAL, the proportion of sign matches between
significant regression coefficients and revealed factor abundance is greater
when the proper trade balance correction is used. The row "Z-STAT" shows
standardized normal test statistics for the difference in these overall
proportions. The null hypothesis of no difference in the proportions is
tested against the alternative hypothesis that the proportion of matches is
higher when the proper trade balance correction is used. The null hypothesis
is rejected at the 95 percent level for Models 2, 3 and 4.

Models 3 and 4 correspond to the usual models employed in the literature
in that the factors are measured as broad aggregates such as capital, labor
and land, or skilled and unskilled labor. For these models the overall
proportion of matches is at most 82 percent without the trade balance
correction but increases to over 95 percent with the correction. Therefore,
using the proper trade balance correction makes a substantial difference in
the reliability of the regression coefficients for these models, which are the
more important for practical applications.

The last row of Table 3 reports similar summary proportions (TOTAL) and
corresponding Z-STATs when the proportion of sign matches is computed using
all coefficients, without regard to their level of significance. As might be
expected, when all coefficient signs are considered the proportion of sign

matches between regression coefficients and revealed factor abundances is

15



typically lower, Again, however, the proportion of matches is generally
higher - with the trade balance correction. In particular, the proportion of
matches is higher in the corrected case for five of the six models, and
significantly so in four cases.

Lastly, that the proportion of matches is generally higher for the trade
balance corrected models also applies to many of the individual factors. In
this regard, particularly interesting is the effect of the trade balance
correction on the proportion of matches for the three broad labor aggregates
LABOR, WHITE and BLUE. The proportion of WHITE increases from 64.3 percent to
81.8 percent with the correction and the proportions for LABOR and BLUE more
that double to become 100 percent with the correction.

The above results indicate that the proposed trade balance correction
significantly improves the reliability of the regression coefficients as
indicators of revealed factor abundances.19 Consequently, subsequent analyses
will use only the results of regressions estimated using the trade balance
corrected data.

We now consider the evidence on sign matches between regression
coefficients and revealed factor abundances in more detail. Thé discussion
proceeds by examining the vesults for significant coefficients estimated using
trade balance corrected data as shown in the first six columns of Table 3.

For example, the evidence with respect to Model.l indicates that 95.7 percent
of the significant coefficient signs for capital match capital’'s revealed

factor abundance and that this proportion is 90 percent for Model 2.

18 . S . .

The precise reason for the dramatic increases in the proportions for these
aggregate labor categories is unclear, but one is tempted to think that
patterns of protection may be involved.

19 . . . . . . . .

Correction for trade imbalance is less important if one is only interested in
the ordering of revealed factor abundances (i.e., the H-0-V "rank"
proposition). See Bowen, Leamer and Sveikauskas.

16



Models 3 and 4 use commonly accepted broad economic aggregates such as
capital, labor and land, or white and blue collar labor. For these models the
regression coefficient signs do surprisingly well at predicting revealed
factor abundance given the trade balance correction. Overall, a significant
regression coefficient would predict the sign of its corresponding revealed
factor abundance at least 95 percent of the time. Since an empirical study
should describe at least the central themes contained in the data accurately,
the fact that regression estimates of the effect of such broad aggregates
almost invariably describe revealed factor abundance accurately provides very
strong support for the regression methodology in such cases.2

It is important to note that the strong support for the regression
methodology occurs only with the trade balance correction. The proportion of
matches is considerably lower without the trade balance correction. Since
most past studies that have used these broad factor aggregates have not used
the trade balance correction employed here, one would expect their proportion
of successes to be closer to the 80 percent level for Model & indicated on the
right-hand side of Table 3.

In general, the coefficient signs for the disaggregated inputs match the
sign of their revealed factor abundances less frequently. For the individual
land inputs, the proportion of sign matches is reasonably high for arable and
pasture land but substantially lower for forest land. The proportion of sign

matches is lowest for the detailed lahor inputs.21 Finally, the row TOTAL in

20
The better performance of the more aggregated model occurs, in part, because

they contain fewer labor inputs, and therefore give less weight to those
inputs where sign matches are the weakest.

21The relatively poorer performance of the disaggregated labor inputs given the

disaggregated land inputs may reflect a “co-linearity problem." However, the
manifestation of this problem in terms of the matrix (A'A) ~ is
indistinguishable from that of "factor complementarities."”



Table 3 indicates that for the entire sample the likelihood that a
coefficient’s sign correctly matches the sign of the corresponding revealed
factor abundance is higher the more aggregated the input data.

Since most regression studies have not used detailed information on land
and labor inputs, the utility of their findings is relatively unaffected by
the finding above of weak performance for the detailed inputs. However, some
studies such as Baldwin (1971) and Harkness (1978) did use such detailed
information and the evidence in Table 3 suggests that inferring the revealed
factor abundance of such detailed inputs from their corresponding regression
coefficient, especially for labor inputs defined by occupational categories,
is particularly questionable.

In summary, the above evidence shows that the potentially damaging
influence of "factor complementarities" on the regression approach as
emphasized by Leamer and Bowen and by Aw is less severe than may have been
suggested, but that the damaging influence of such complementarities increases
with the level of disaggregation of the input data. In this context, the use
of detailed occupational data appear particularly unreliable at predicting

revealed factor abundance.

V. Predicting True Factor Abundances
This section considers whether factor abundances as indicated by the sign
of regression coefficients are more likely than revealed factor abundances to

predict true factor abundances. This analysis complements the tests of the

22Combining this finding with the relativély weaker performance of the models
estimated using the detailed occupational data as indicated by Table 1, and
with the difficulties in using the alternative concept of the human capital as
discussed in footnote 15, indicates that more accurate measures of the
influence of on trade need to be devised.
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relationship between factor contents and true factor abundances considered in
Bowen, Leamer and Sveikauskas (1987), and also addresses the issue that
regression coefficients might be preferable to revealed factor abundances as
indicators of true factor abundances. This latter issues arises because the
regression approach, unlike the direct computation of revealed factor
abundances, takes into account possible sampling error in the trade and factor
input data.23

Table 4 provides evidence on these matters. The first four columns show
the proportion of sign matches between revealed factor abundance and true
factor abundance whereas the next eight columns show the proportion of matches
between the sign of regression coefficients and the sign of true factor
abundance.24

The first four columns of Table 4 support the findings of Bowen, Leamer
and Sveikauskas (1987) and indicate that the H-0-V sign proposition also
receives little support in our sample.25 The overall frequency of sign matches
between factor contents and true factor abundances is relatively constant
across models and is generally little better than 50 percent. But a new
finding here is that the failure of revealed factor abundances to consistently
predict true factor abundances does not depend on the questionable
occupational data. In Models 3 and 4, where labor is measured as white-collar

or blue-collar workers or as total labor input, the proportion of correct

23This is strictly true only if sampling error is associated with the trade
data since errors in the input data may lead to biased cocefficient estimates.

2 . . . . .
4Only 34 countries are considered in this comparison. ROW and Burma were

excluded for lack of endowment data.

25’I‘he proportion of sign matches reported in Bowen, Leamer and Sveikauskas

(1987) was .61. The result here differs because of differences in the method
used to correct for trade imbalance and the number of countries (27 versus
34).
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matches is also low.

Comparing the results in the first four columns of Table &4 with those in
the next four columns indicates little difference between the ability of
regression coefficients, in general, and the factor contents to predict true
factor abundances correctly. Although the overall proportion of sign matches
(row TOTAL) based on all regression coefficients is significantly higher than
the proportion for revealed factor abundances for Models 3, 4 and 6, these
higher proportions are still too low to support the H-O0-V sign proposition. A
similar conclusion holds when only significant regression coefficients are
considered as indicated by the last four columns in Table 4. Whereas the
proportion of matches between significant regression coefficients and true
factor abundance are uniformly higher then the proportions for revealed factor
abundances, the differences in the proportions are not significant. This lack
of a significant difference in the proportions is due in part to the smaller
sample size associated with restricting attention to significant regression
coefficients.

Overall, the above results indicate that the signs of regression
coefficients are no worse, and in some cases better, than revealed factor
abundances at predicting true factor abundances. But the results also
indicate that accounting for possible sampling ervor in the trade and factor
input data using regression analysis does not significantly improve upon
revealed factor abundances as predictors of true factor abundance. Stated
differently, the failure of revealed factor abundances to predict true factor
abundances is mnot importantly related to the former’s inability to account for
sampling error in the trade and factor input data.

Finally, interpreting the results of past regression studies in light of
the above results, one may conclude that the signs of significant regression

coefficients are probably a reascnable indicator of the corresponding revealed
P g

20



factor abundances. Therefore, the typical finding of a negative regression
coefficient for capital in the regression for the United States and several
other advanced countries suggests that the H-0-V sign proposition would have
frequently been rejected had past studies undertaken the direct comparison

between revealed capital abundance and true capital abundance.

VI. Concluding Remarks

Detailed study of interindustry regressions for thirty-five countries and
the "rest of the world" indicates that the signs of significant regression
coefficients are often reliable indicators of revealed factor abundances as
measured by a country’'s net trade in factor services. For significant signs,
the likelihood of a correct prediction of revealed factor abundance is between
57 and 98 percent depending upon the model considered. More importantly, for
broad aggregates such as capital, labor and land, or white and blue-collar
labor, significant regression coefficients almost invariably reflect revealed
factor abundances. The likelihood of correct prediction is significantly
increased when estimation is made using trade data that are appropriately
corrected for a country’s trade imbalance. .

Whereas the signs of regression coefficients are often reliable
predictors of revealed factor abundances, they are only slightly better than
revealed factor abundances at predicting true factor abundances. This
suggests that prior rejections of the H-0-V sign proposition as indicate by
the failure of revealed and true factor abundances to conform does not
fundamentally arise from the failure to account for sampling error when
computing the revealed factor abundances,

The finding of overall reliability of regression coefficients as
predictors of revealed factor abundances reflects a diversity of results.

Coefficients for aggregated input measures such as capital, white-collar
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labor, blue-collar labor or land, generally predict revealed factor abundances
quite well. The coefficients for disaggregated labor inputs defined by
occupational categories are especially weak in predicting revealed factor
abundance.

Overall the findings lead us to conclude that while past interindustry
regression studies failed to incorporate a proper trade balance correction,
the results of these studiés are not as unreliable at indicating revealed
factor abundances as the theoretical criticisms of the regression literature
might have suggested. Thus, while futuve tests of H-O-V theory should be
conducted using the theoretically proper vevealed factor abundances, the
results of the innumerable past regression studies can be considered to
constitute a relevant body of evidence concerning countries’ revealed factor
abundances, and thus a body of evidence which suggests{ in many cases,

rejection of the sign proposition implied by the H-0-V theory.

22



References

Anderson, James E. (1981l), "Cross-Section Tests of the Heckscher-Ohlin
Theorem: Comment," American Economic Review, December, pp. 1037-39,

Aw, B.Y. (1983), “"The Interpretation of Cross-Section Regression Tests of the
Heckscher-Ohlin Theory with Many Goods and Factors," Journal of Internatjonal
Economics, February, pp. 163-167.

Balassa, Bela (1979), "The Changing Pattern of Comparative Advantage in
Manufactured Goods," Review of Economics and Statistics, May, pp. 159-166.

(1986), "Comparative Advantage in Manufactured Goods, A Reappraisal,’
Review of Economics and Statistics, May, pp. 315-319.
Baldwin, Robert E. and Hilton, R. Spence (1984), "A Technique for Indicating
Comparative Costs and Predicting Changes in Trade Ratios,” Review of
Economics and Statjstics, February, pp. 105-110.

Baldwin, Robert E. (1971), "Determinants of the Commodity Structure of U.S.
Trade," American Economic Review, March, pp. 126-46.

Bowen, Harry P., Leamer, Edward E. and Sveikauskas, Leo (1987), "Multicountry,
Multifactor Tests of the Factor Abundance Theory," American Economic Review,
December, pp. 791-809.

Bowen, Harry P. (1989), "Developing Country Export Competitiveness" in The
Convergence of International Markets," D. Audretsch, L. Sleuwaegen and H.
Yamawaki (Eds.), Contributions to Economic Analysis Series, (North Holland:
Amsterdam) .

Bowen, Harry P., and Sveikauskas, Leo (1989) . "Inter-Industry Regression
Estimates of Factor Abundance" in The Internationalization of U.S. Markets, M.
Claudon and D. Audretsch (eds.) (New York University Press), forthcoming.

Branson, William and Nicholas Monoyios (1977), "Factor Inputs in U.S. Trade,"
Journal of International Economics, May, pp. 111-31.

Crafts, N.F.R and Plant, Mark (1986), "Comparative Advantage in U.K.
Manufacturing Trade," Economic Journal, September, pp. 629-645.

Deardorff, Alan (1984). "Testing Trade Theories," in Handbook of International
Economics, Volume I, R. Jones and P. Kenen (eds.) (North Holland: New York) .

Harkness, Jon (1978), "Factor Abundance and Comparative Advantage," American
Economic Review, December, pp. 784-800.

Harkness, Jon (1983), "The Factor-Proportions Model with Many Nations, Goods
and Factors: Theory and Evidence," Review of Ecomomics and Statistics, May,
pp. 298-305.

Katz, Lawrence F. and Summers, Lawrence H. (1988), "Can Interindustry Wage

Differentials Justify Strategic Trade Poticy?," National Bureau of Economic
Research Working Paper 2739, October 1988,

23



Krueger, Alan B. and Summers, Lawrence (1988), "Efficiency Wages and the
Interindustry Wage Structure," Econometrica, March, pp. 259-272.

Leamer, Edward E. (1987), "Paths of Development in the Three-Factor, n Good
General Equilibrium Model," Journal of Political Economy, October, pp.
961-999.

Leamer, Edward E. (1984), Sources of International Comparative Advantage:
Theory and Evidence, (Cambridge: MIT Press).

Leamer, Edward E. and Harry P. Bowen (1981), "Cross-Section Tests of the
Heckscher-0Ohlin Theorem: Comment," American Eccnomic Review, December, pp.
1040-43.

Stern, Robert M. Stern and Keith E. Maskus (1981), "Determinants of U.S.
Foreign Trade, 1958-76," Journal of International Economics, May, pp. 207-24.

Vanek, Jaroslav (1968), "The Factor Proportions Theory: The N-Factor Case,”
Kyklos, October, pp. 749-55.

White, Halbert (1980), "A Heteroskedasticity-Consistent Covariance Matrix
Estimator and a Direct Test for Heteroskedasticity," Econometrica, 48,
817-838.

24



107 = %% 50" = %X 5IPAN] au:..vu.nuﬂ:m.—m
TIRAR] 2G 3E PRSI IUBTS Jou STISTIEYF-4 [IR4ABAC 3T uHoys subts oy
TIMART 201 3R jued i wabIs subis (Y

*#2GG " + + - + - + HDA
«%G0% " + + - + + ona
€65 " - + + + - - + - 5N
“x2Ga” - - + + - - m
*€0LE” - + + - Adnd
EEST + + + - - + + + - + - IHH1
ey” 1IHS
san” s
QLS + + - + - - NHJS
*¥8bL " + + - - - + - GH IS
“¥BbI " + - - + + - - . 1404
€e()29" + + - + - - 4114
CERGE " _ ' + — - + + + - 320H
oo . N ' - 4 - - - HOH
€E56E" + - + + - - + + - + + UG IN
LSS0 - + + - + - Hi3N
LT Pl + - + 7]
£ €Tk " + - + + - + ~ - HHON
4L Gh " + - - - AHr
LD - - + + + - AT
FSEIE " - + + - - + + - IYI
FEL I - + + - - + + - ERD¢
LELTY 0 ~ - + ~ A4OH
LE P - + - - - 3049
*%295° - - - + - EEL)
EEFPS + ~ + - - - Hy4
£80° - HId
ww0l9" - + 1 - 1493
~01E" B ' ' - -~ 4 + + - W3l
[T HH)
NFIER" + + - - + - HHY3
EET (L + + - + - - cH3a
agg” . N3
=602° + + - + 1574
EELP. N - + + - - + + + - + ~ + - JSnd
ER 19 2 - + + - - + + - + + - jak ]
bo-d 193804 IPNLSHI 38HAY SYIHYHA S3VInY3S S4340a47 NI1Y33d} LECTECES) MHIIHID SIHS  ZNIIHHUH H331404d THILIgHD AYINMD
327

T 7300H - SHAIS UNI3DI44302

HZ 379H1



#xEb'3"
=21
xa12”
=W J29"
X805
AXIEL "
fa i
TN~
#¥Gb T
Erd
EREE T
E2 T
%xlb3
xJI52"
X092
#¥Gbb "
X%GEY T
*¥GbZ
=XG0L "
¥pac”
EE VI
208"
EX0EL
X805 "
G205
*RHGE "
8bY "~
Er4 8
»¥pLd”
610"~
»%x028 "
*#¥ 287
ce0”
[Zih N
*»x028 "
*¥bA8"

bs-3 (pu

- -

- - -

1JHY

PR ELELE]

330IA43S

ms =

L33

G0° = % is5(3AS] 33uRd 3 ubig

FIRARY WG G URDITHIUB TS 30U DTS TICIE—4 T[RABAT T unoys subrs op
“(RaB] 201 3% juedrymbis subts

+ -
+ +
- - +
+ + + -
+ -
+ -
+
t - 4
+
+ + -
- t
- t
+
+
t
t t + -
t
S¥330347 A I1HA340 LECTELLN] H3IT43TD S3MS SHIAHNEH

2 1300 - SHIIS ANIIII4430D

a2 37194l

+ HOd
ana

- sn
- an
- ANy
IHHY
1IHS
3Hs
- HHdJS

GHIS

1404

- 4I17d

+ 32NN
- 4OH

- A< IN

H13W

#3H

- HAMA

- A4r

- ATLI

+ ERDS
31

+ OADH
- 3349

- 439

- - Had
HId

1493

+ - H30
HHY
HHYg
- 2443
g
150y
asnd
- Bl

LRENE IR R

HLT4H) Ad1IHNAD



B3]
v!.
¥4

o
e

BEMA

T
1

e

IS4 e
-

4

qex

. SEGes

7

17 %%
- AFTER

at 107

igrificant

signs s
signs

Al

—
-
"
.
U
>
s}

if

shown

SZigrificarce

"
0

-

W}

-



k4 u
P G2

- LoGE®

NGk RN s R T N s |

mONWDCEEZ L Wil L e e G N |-

oI T | O i~d0Wuw— 0D 105 m |

& T MR O W Ml o B Z S Z E L !
I

Significance



107 = ¥x S0° = % S[PAR] POURIT3TLBLS
SYAen G 3 PEDTFTLB IS JOU DTS TICIS-4 [IR4BAC T umoys sufits oy
TIPART HOT IR juRd13mibis subts (Y

055" + + - + HOY
#¥10%" + + + - + + - + ane
X095 " - - + + - - - sn
%99 - - + + - - An
“¥be3” - + + - Hanly
#x103" + + + - - + - + - + - I4H1
gy + - + - + 1IKS
ann- - 3HS
xlb5" + + - + - + - NH3S
EEE T + + ~ - + -~ + - 9NIS
»GL3° + - - + 1dod
#¥qgn” + + + - + - + - dI1d
#EGEL + + - - + - + + I2NH
> 2b" + + - - HOH
Lol i - + + YOI
Edd s + + - ~ + HI3H
b3 G + - ®3H
EJECT + - 4 - + - HH0A
3 + - - SHr
- - + + - AT

+ + - + + - I

+ + - - + - + + 331

- - + + + - + 0HOH

- + - - + - EMEb)

- - - - 439

+ - + - - - ERE}

NId

~ + + + - 1493

+ + - - + - + + ~ N30

HH2

+ + + - - - - HHYg

+ + + - + ~ ZHY8

w18

+ + - + 150y

- + + - - + - + - + - TS0

- + + - - + - + + - g4
by [py 153404 3AFI15Hd ERECh ] ELECELE] $301Ad3S 23an7a RLERICERN SIS S53IOHHEH HJ31304d W 1I4HD Ad1HNOD

5 TIAOH - SHOIE JHITIT44303

2 378l



I0° = %% GN° = & ‘'s[asa] sauenlgtubig

SImABT $G 3R JUEDTFTIUBIE qou D13S13EIS—4 [1RABAC JT umoys subis o
sreaEl 2ol 3R jusorgrubrs suBrs iy

LE TS A=l + - - + + +
#¥Z3IC T + + + -~ +
#HETZ " - + - + - -
HHWECTT T - + + - + - -~
®UpTG + - -
## 008 + - - + - + - + -
HEZT " - + - +
1507 —
*##Z6E " + - - -
DI=13 + - - + - + -
HAOTE " + - + +
+ - + ~ + -
+ - + - + +
+ - -
+ - + -
+ -
+ + - - HE0
- + dHr
- + + - ALl
+ EL-D
¥ - + + 31
L2 1=td - - + + - + OA0H
#4294+ " + - + - - 3039
#Hz(G" - - - A39
HHEAE T + - - - - Had
4 H1d
*Te1 " + + - Ldm3
#HGEL + - + + - N3
210 NHD
#HEDB T + - he + -~ + + - 1Nk 12]
+ - + - - 2HMg
»N1g
15y
+ - - + + - + - e
+ - - k1~ ]
QNET SASWEY A SIAAIAATS zZ3rnnag AHITH3D =3 SAIINGW HO3LA0HA TAHLISHD LALLM

9 30 - SH9IS LWIL3T44300

A2 3749yl



TABLE I

w

ESSION COEFFIZIENTS AND FACTOR CONTENT
27 FACTOR

PROSDRTION GF SiGN MATIHES BETHEEN
FA

-- SIGNIFICANT REGRESSION CUEFF
FACTOR CONTENTS CORRECTED
FOR TRADE IMBALANCE

TOR CONTENTS NOT
RECTED FOR TRADE [MBALANCE

L1 "2 N ue N6 M4 "6
CAPLTAL %,7 WG 95.7 951 75 8.2 33.9 78.9
LABOR 00,0 a7
WH 318 3
SLUE 100,
i, 1.
5.6 80,4
15,6 31
1000 75.9
CRAFTRMEN 867 : :
OPERATIVES 50,0 . +158 250 -
LABORERS 76,2 ; ! :
SERVICE  35.3 3.3
FARMERS  29.2 WWInT
LAND W00 10000 190,0 190, 4 10,0 358 9,2 1.0
ARABLE 93,3 93,3 9% %.7
PASTLRE 8.0 84,5 73 7.
FOREST  43.8 78.4 6.3 1)
TOTAL 5.7 6.5 954 9.3 ek 56.5 > 557 768 820 4Lt 953
08S (2400 (123 1651 (59 1198) (138} 206 (122) (63) () (90 (12n
1-§TATH L7 Lee 38 2% 4Rl 0,
TOTAL 8.1 AL BAT 8.9 S8 = . 5 754 9.0 545
1-5TATS 0.56  15.3 1.8 335 L&D 4.8

Proportions are in percent.
Sign of regression coefficients significant at 10 percent level {one-tall,
¥ Tests for difference between propertion and *trade halance carrecied” proparticn,
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COUNTRY

ARG

AUSL

AUST

BLUX

ERAZ

ERMA

Can

FIN

BER

iCE

INTERCEP

-11123.00
{.384)

117330.00
{ 1,682)

-49093.00
{ 1.806)

37824.00
{.350!

33398.00
{1,147

5034,59
1278

ra

42045.00
(ST

rJD

22

-25821.00
{.588)

-15156.40
t 779}

29594.00
[S-UE

125554, 00
(1.420)

578222.00
{ 1,705}

( i, 218)

-81015.00
(1477

-135.22
(159

INTER-INDUSTRY REGRESSIONS - MODE
DEPENDENT VARIABLE: TRADE BALANCE CORRECTE

CRPITAL

-11155,00
{1.609)

~40760.00
{2,947)

-119.597
. 060)

S in

{

-35957.00
( 1.438)

-40901.00
{ 4.216]

-2353.13
(2,341

-10574.00
{1.487)

-176017.00
{1.864

-209812.00
2.102)

14344, 00
2,721

217.58
(.0201

-1750.11
1.026)

~5112.26
{ 1.544)

TABLE A3

WHITE

247.24
{545

-2291.29
L7119

650, 10
{1,084}

-2240, 18
[ 1.064)

-334.32
.35

-2.08
[.082)

-7433.00
1.851)

2598.20
( 2,433)

oo

3

-32,92
{.190]

-1446.10
{1,340

-1029.59
{373

-2411.94
{ .328)

171.49
£.318)

149.70
{1.746)

493,21
{ 2,374

{

{

BLUE

16.18
,073)

-401.57
NEL)

613,19

3,040

!

{

{

{

{

{

768,19
1,549}

38,36
. 186)

-46.23
.942)

1588.74
1,383}

-106.38
34

240,93
1. 145)

477.52

{1.351)

{

{

{

{

454,20
400

2143.43
8721

-42,30
1.408)

125.68
L5310

LAND Adj R-3q¢ f-Stat

45.76
(13.635)

63,82
(12,248}

- b4
[N

-7,
{2,019

50.25%
(3020
3,80
{ 4.839)

35.2¢9
3.594)

51,48
{2,592

-2.93
11249}

1.91
S ]

L3
D NET EXPORTS

.88
.800

056

Py
)
3

.682

.58

097
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TABLE A3
INTER-INDUSTRY REGRESSIONS - MODEL 3
DEPENDENT VARIABLE: TRADE BALANCE CORRECTED NET EXPORTS

INTERCEP  CAPITAL ¥HITE BLUE LAND Adj R-Sg F-Stat  ?6

149875.00 -145792.00  -(51.65  24B9.79 -46.02 . 420 12.04% 149,3
C L8880 1,326} € L0500 [ 1L,779)  ( 5.348)

-120754,00 -175257.00  8846.29  4830.,02 -69.48 L340 8.9%¢ 29,9

O a8 (2,485 ( 1403 (L7797 ( 1.617:

-13097.0¢  -8771.90 460,28 276.09 531 189 3.9%¢ 49,4
{ .858) 1 1,BO7Y  ( i.ted) C .989)  ( L.21&
5242.10  -1873.79  -848.39 76,01 27,34 647 31.9% 15,5
O 139 0280 (Lsd {2880 (7,113)

46892,00 -50091.00  3508.59 -1148.17 48,44 L482 13 1 {321
(43D 0 L9830 2,512y (2.015) [ 2,873

19764.00  -1365.17  -387.87  -144.4b 9.20 .23 3.1kt 4447
€ L2301 . 480)  ( 1.4BBY (1. 4040 ( 1.08%)

58887.00 -24734,00 282.87  -730.89 20,02 267 5,54 42,7
{ L4B3) (3,167 .33 2,098  ( 1.911

-14117.00 -11423.00 957.56  -128.39 35,46 87 ILbkr 417.5
{454 CLIBSY L6721 57D (2,801

15406,00 -12678.00  -143.8% 75.91 14,48 L4135 20,4 28,4
{0,906 (1,BBOY 0 5100 ( .607)  (10.544)

-35316.00  -3244,98 270,03 589,06 371 164 4,0¢¢ 248,0
(1,967 .982)  ( .B2B) ( 2.98B) ( .b24)

34025.00 -12397.00 -430.97  -378.04 L8608 23 51
EL821)  ( 1487)  CL24TY 0 L3I & LeTH)

45666.00 -32934.00 613.49 413.78 27,15 474 14.8¢x 48,1
O 820y (2,194 .833) { .953) ( 2,889)

132328.00 -38604.00 -2493.33 143,40 -15.30 .03 1.5 14,0
(1.608) 1 L927)  { 1.842) 1900 € 3.92D)

-58492,00 -11641,00  4454.02  -464.30 =167 12 f.28r (9,
C L8120 1 1,038) L.939) € L0022y ( 2.018)

32121.00 -11938.00  -135.70  -313.5 19.78  .707 37,84 28,1
01,2250 {2,369 C L3486  1.486)  ( b.11D)

30042,00 -9987.00  -774.32 -21.86 13.35  .495 16.0ex 211, 1

U L1e9) 02,3820 ( LASTY € 133y 2.429)



TABLE R3
INTER-INDUSTRY REGRESSIONS - MODEL 3
DEPENDENT VARIABLE: TRADE BALANCE CORRECTED NET EXFORTS

COUNTRY - INTERCEF  CAPITAL KHITE BLUE LAND Adj R-5q
Ui 389478.00 -220301.00  4196.08  -104.59  -138.52 409
{1,222) 1 2,754) U .7BD) { ,0&1)  ( 9.489) '
us 39449400 -131391,00  B026.32 -3376.06 -82.47 026
( .898) (1,038 ( 724y (1,85T) ( .509)
YUS -27877.00  -4444.11 116.32 321.73 7.28  .262
P1otesy o esDy 093D 0 ,282) [ 2.28D)

ROW -2490471,00 1506644.00 -13219.31  -374.51 78,39 .52
(1,724) (2,715 (L7071 O L0BOY (1707

Labor coefficients scaled by 1000.
T-statistics in parentheses.
Significance levels: € = .03; ##=.04

F-Stat PG

24,4 9.2

1.4 208.7

b.4¢t 1.9

17.6%¢ 30,3
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TABLE A4
INTER-INDUSTRY REGRESSICMS - MODEL 4
DEFENDENT VARIABLE: TRADE EALANCE NMET EXFORTS

INTERCEF CAFITAL TOTLAROR LAaMD Adi R-Sg F-Stat BF
IF409. 00 45.87 . 887 159 _ Gxs 47,9
{ .188) (13,415}
7HE706.00 -3I5413.00 -5R1332.00 546.55 .7%8 g91.3%= 13.7
{ 1.238) { 2.548) ¢ 1.113) {12,544}
-378.35 &1B70Z.00 ~. &9 072 2.6 1z.2
(  .08&)  2.212) O W17
—-27444.00 4465781.00 -146.52 071 2.5 11
L. 1) {0 .225) { 2.104)
44915, 00 IR7R0.00 18887.2 . 687 .0
{1,149 L7 4 .JSC)
=988.77 —~2478.11 -41B11.0Q . &70 [s. 2w TELS
1 1.28%9) Z.2657 i L9581y
Z0171.00-21782R2%. 40 el ds] J.1w F.7
{ 747 1 1.328;
S08. 00 . B20 4. Zu¥
.7
F1937.00 B 1.2 Z15.4
{55860
~i1%461.00 -S130.56 ZB4150.00C 2 &6.4
{0 JE40) ( Z7) ¢ .8i%) {
293498.00 —171818.00 I05044.00 2.49 . 352 12, 0% 121.5
i 1.4%94) i 1.893) ( 274} i .244)
&72421. 00 —209053.00-2170418.00 . =248 E5. 7% 5.1
{ 2,037 { 2.223) ¢ 887}
37242.00 -14348.00 -208805.00 11.15 . 483 20,0 115
-283) { 2.944) (L7210 { S.250;
—-109826. 00 39F1.16 1371030 . 343 i1.9%% 146.4
1,185 ¢ L3520 1.4 y
2293.42 23001000 4.2 42 I7.Tw% 425.8
i 1.287) ¢ .93 i 2.3811}
24 Qe Z52.1

—&723.84 182927.00 14,53
( 1.90&2 i 1.483) 3
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DEFENDENT VARIABLE:

TABLE A4

INTER-INDUSTRY REGRESSIDONS - MODEL 4

S840, 00 ~1T77352.00 2404157.00

{ -3I91L)

¥BY. GO
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— 1509600

{ e XY

5288Z.00
( 1.8&9)

49980. 00
tol.0ad)

I59464.00
{ 1.4353)

iZ2743.00
{635}

—1B64621. 00

¢ 1.274)

2715

—-P293. 10 254604.00
{1,844 ¢ 1.144;

7R0.04  —1BSIE

[ =3 ] =

-628981. 00
¢ 1.781)

14494600  —192Z26.0C
¢ 1.380) o ..088)
~113999.00 51805. 00

{ L.T7AaI) { . 425)

S56992. 00
alid) ¢ 2.900)

—-12247.00
( 1.518)

—53499. 00
I1%) <

—31143.00
( 1.603)

—26130.00

¢ 2.237)

—12442.G0
i 2.449)

-7BS2. 49
¢ 1.971)

—232670.00
T.249)
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[

CORRECTED

27.07
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INTER—INDUSTRY

DEFENDENT VARIABLE: TRADE BALANCE CORRECTED NET EXFORTS

Us : -97.4%  .032
t1.801) ¢ .54d)
YUG —3&761.00 . 269
¢ 1.578)
ROW 53644.00 1542424, 00-1B454611.00 =27

1.
2,270 2,977  LZ&2) (

iLabor coefficients scaled by 1000.
T-statistics in parentheses.
Sign:ficance lavels: * = .03; *%=.01

IT.6%ER

46.8
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