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ABSTRACT

Responses fromthe Yale University survey of 650 research
and devel opnent executives were linked to U.S. trade statistics
at the four-digit SIC level for the years 1965-85 to test several
hypot heses concerning intra-industry trade. A new index of
intra-industry trade was devel oped to capture both the |level and
bal ance di nensions of inport and export flows. Intra-industry
trade is found to be nore extensive, the higher industry
R&D/ sal es ratios were, the nore inportant econom es of |earning-
by-doi ng were, and greater the rel evance of academ c engi neering
research was, and the nore niche-filling strategies were
enphasi zed i n new product devel opnent. Wen firns oriented their
R&D efforts toward neeting the specialized demands of i ndividual
custoners, intra-industry trade was |ower. The hi ghest |evels of
intra-industry trade were found in | oosely oligopolistic
i ndustri es.
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| NTRODUCT| ON

Since the appearance of pioneering works by Bal assa (1966)
and G ubel and LlIoyd (1971), there have been many enpiri cal
studi es of economi c conditions giving rise to intra-industry
trade, e.g., when a nation exports certain kinds of textiles or
sem conduct ors and sinultaneously inports other differentiated
varieties produced within the sane industry category. For a
survey, see G eenaway and M| ner (1986). This paper taps
especially rich new data to provide cross-sectional insights into
U S intra-industry trade patterns and their changes over tine.
It al so proposes a new neasure that captures nore effectively
than its precursors both the | evel and bal ance attributes one

woul d expect when intra-industry trade is extensive.

1. THE DATA

The anal ysis was nade possible by the |linking of two najor
data bases, one estimating U. S. inports and exports as a percent
of donestic output for 449 four-digit manufacturing industries
over the years 1965-85, and anot her summari zing research and
devel opnent executives' characterizations of the technol ogical
opportunity and appropriability conditions under which their
i ndustries operate.

The inport and export to donmestic output ratios are
conventional, but were difficult to assenble at the four-digit
SIC level of detail for a long, consistently defined industry
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tinme series. They were adapted fromtwo conpil ations, one at the
Nat i onal Bureau of Econom ¢ Research (NBER) and another at the
U. S. Departnent of Commerce O fice of Trade Adm nistration
(OTA).! The NBER series was nore conplete and served as the
basic building block for our data. Gaps in its coverage were
pl ugged using OTA data, primary data reported by the Census
Bureau, or, for nine four-digit industries whose coverage by
extant trade statistics was particularly weak, by inserting nean
ratios for all manufacturing industries.

More novel is our use of responses froma Yale University
survey conducted during the early 1980s, asking 650 U. S.
i ndustrial research and devel opnent nanagers to characterize on a
seven-poi nt Likert scale nunerous facets of the technol ogi cal
opportunity and appropriability environnment within which their
industries operated.? See Levin et al. (1987). Sone of the
guestions elicited for the first time quantitative information on
vari ables believed in principle to influence intra-industry
trade. The main variables, a paraphrase of the questions asked
managers (underlined), and their hypothesized relationship to
intra-industry trade are as foll ows:

LEARNI NG How i nportant is noving quickly down the | earning

curve as a neans of capturing and protecting the advant ages of

new or inproved products? Trade theorists have | ong believed

that the product-specific econom es of scale inducing intra-
i ndustry trade are closely connected with | earning by doi ng, but
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no satisfactory neasure of the phenonenon was available prior to

the Yal e survey.

PROGRESS. Since 1970, at what rate have new or i nproved

products been introduced? W expect intra-industry trade

enphasi zi ng physical differences in products to be greater, the
nore rapid progress in product technol ogy has been.

SCI ENCE. How relevant were the basic sciences of biology,

chem stry, and physics (average of three) to technol ogi cal

progress in the industry during the 1970s? For reasons sinilar

to those articulated in the previous paragraph, one m ght expect
intra-industry trade enphasi zi ng physical differences in products
to be greater, the stronger an industry's links to the science
base were.

ENG NEERI NG How r el evant to technol ogi cal progress was

uni versity-based research in chenmcal, electrical, and nechani cal

engi neering (average of three) during the 1970s? Since nmuch

product differentiation entails detailed engi neering of product
variants, links to the academ c engi neering research base are
expected to influence intra-industry trade positively and nore
strongly than links to the pure science base.

STANDARD. How i nportant are technol ogical activities ained

at noving toward a standardi zed or doni nant product design? The

nore standardi zed products are, the nore significant traditional
fact or abundance rationales for trade are likely to be, and the
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nore one nation with appropriate conparative advantage is |ikely
to dom nate trade flows. Thus, we predict a negative association

Wth intra-industry trade.

NI CHES. To what extent have technol ogical activities ained

at _desi gning products for specific market segnents? N che-

filling and product proliferation strategies have occupied a
prom nent role in qualitative explanations of intra-industry
trade, but nmeasuring them has proved difficult. W hypothesize a
positive associ ation.

| NDI VI DUAL. To what extent have technol ogical activities

ained at tailoring products to the needs of individual custoners?

The nore individualized product offerings are, the closer
contacts nmust be between the manufacturer and its custoners, and
so, by analogy to gravitational nodels of trade, the less |ikely
trade over |ong distances and national borders will be. Thus, we
predict |ess trade generally, and hence less intra-industry
trade, wth higher values of this survey response. Several
addi tional variables nentioned repeatedly in the intra-industry
trade literature |ay outside the bounds of the Yale survey
responses, but could be quantified and used in our explanatory
nodel . They i ncl ude:

R&D/ S: Conpany-financed research and devel opnent
expenditures (R&D) as a percentage of sales (S) for 1977, as
reported for 234 narrow y-defined manufacturing industry groups
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fromthe Federal Trade Conm ssion's (FTC) Line of Business
surveys (1985). Wen the survey coverage was for industry groups
defined nore broadly than at the four-digit level, ratios for the
nmore broadly defined industry were repeated for each applicable
four-digit industry. Prior studies using |ess disaggregated R&D
data found intra-industry trade to be nore extensive, the higher
t he R&D/ sal es rati o.

ADV/ S. Media advertising outlays (ADV) as a percentage of
sales for 1977, drawn also fromthe FTC Li ne of Business surveys.
Intra-industry trade stens largely from product differentiation,
and advertising intensity has been used as one surrogate for
measuring the extent of differentiation.

CR4: The four-seller concentration ratio (in percent) for
the applicable U S. four-digit industry in 1977. Mich of the
intra-industry trade literature is rooted in the theory of
nmonopol i stic conpetition, but there is no reason to believe that
mar kets nmust conformto the Chanberlinian | arge-nunbers
assunption to sustain high levels of trade. |ndeed, product
proliferation is nore likely in differentiated oligopolies. See
Scherer (1979). Since no four-digit manufacturing industries in
the United States approached purely nonopolistic structure, we
hypot hesi ze that intra-industry trade will be greater, the higher
CR4. However, we al so use a quadratic formto test the
hypot hesis that intra-industry trade peaks at mddling | evel s of

ol i gopol y.



BARS: The 1971-85 average of the sumof two dummy
vari ables, one with unit value if an industry had trade barriers
in place in any given year as a result of "escape cl ause" actions
under the applicable U S. Trade Act, and the other with unit
value in the first three years followi ng inposition of trade
restraints under other sections of the Trade Act. The received
literature predicts |less trade, and hence |ower intra-industry
trade, when tariff barriers are high, but is anbival ent about the
effects of special trade restraint actions |ike those taken with
i ncreasing frequency by the United States during the 1970s and
1980s. Forty-one of our 449 sanple industries had such
restraints in place during 1980, and 40 had themin 1985.

The Yal e survey variables were devel oped for only 130
i ndustry categories sharing two characteristics: (1) they
tracked the definitions used in the Federal Trade Conm ssion's
Li ne of Business program and (2) they enphasi ze industries in
whi ch technol ogi cal innovation played a significant role in
firms' business strategies. Wen Yale (or FTC) data were
unavail abl e for specific four-digit industries, the variables for
the nost nearly corresponding industry group were utilized. To
reduce the errors-in-variables problemcaused by m smat ching, the
sanple of four-digit industries was truncated for nost anal yses
from449 to 272, excluding all industries in |owtechnol ogy
Standard Industrial Cassification groups 20-25, 27, and 31.
| ndustry group 29 (petroleumrefining) was al so excl uded because
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its inport patterns were distorted by OPEC shocks and

conpr ehensi ve governnental controls between 1973 and 1981. O
the 130 industry categories covered by the Yale survey, 105
pertain to the 272 industries retained in our snaller sanple.

The average nunber of R&D executive responses elicited per

i ndustry category in the Yale survey was five, but in 30 cases,
there was only one response per industry. The paucity of
responses in sone cases and the pervasive probl em of perceptual
error in conplex survey responses inply significant errors-in-
vari abl es for many of our explanatory variables, inparting a bias

toward zero in estimated regression coefficients.

I11. MEASURI NG | NTRA- | NDUSTRY TRADE

O the several indices proposed to neasure intra-industry
trade (see Greenaway and M I ner, pp. 60-71), perhaps the nost

w dely adopted has been sone variant of the G ubel -LI oyd I ndex:

(1) HTe ={(X +M) - *X - M*}/ (X - M),

where X is exports as a percentage of output or consunption in
the j'" industry and M denotes sinmilarly defined inports. One
significant disadvantage is that it characterizes the bal ance

bet ween i nports and exports nore successfully than it measures
the I evels achieved by both. Thus, if inports are 2 percent of
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out put and exports are also 2 percent, the Gubel -LIoyd index
attains its maxi nrumval ue of 1.0, even though one can hardly say
that trade is very active in either direction.

An ideal index of intra-industry trade should increase with
both the I evel of inports and exports experienced by an industry
and also wth the degree to which inports and exports are simlar
in magni tude. To satisfy these properties, we have devised a new

i ndex:

(2) 1T =

TN |+

where F is the standard devi ation of the inport and export

ratios (with one degree of freedom subtracted). The nunerat or
rises nonotonically with the average of inports and exports as a
percentage of industry output, as desired. The denom nator rises
with the difference between the inport and export ratios, causing
the index to fall with increased disparity, all else equal. One
di sadvantage is that as the inport and export rati os approach
equality, the denom nator approaches zero, causing the index to
explode. To avoid this problem F was replaced by a fixed

cutoff value (set at 3.5) whenever it fell below that value. The
choice of the cutoff value is essentially a choice as to how
small a difference in the inport and export percentages can be
before it is no |onger neaningful. The chosen value of 3.5
inplies that differences smaller than five percentage points are
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too small to be meaningful.® Cutoff value substitutions were
made on 171 of the 272 reduced-sanple industries for 1965, on 136
for 1975

and on 125 for 1985. Sensitivity tests revealed the results of
regressions presented subsequently to be affected i nappreciably

by cutoff values over the range of 2.0 to 8.0.*



Table 1. Average Values of the Intra-Industry Trade Indices at
Fi ve-Year Intervals, 1965-1985.

Year Al l 449 272 I ndustry

I ndustries Sanpl e

Mean Medi an Mean Medi an
1965 0. 763 0.720 0. 890 0. 793
1970 0. 919 0. 796 1.106 0. 950
1975 1.137 0.901 1.370 1.112
1980 1.342 1.014 1.583 1.278
1985 2.334 1.643 2.321 1.830
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Table 1 presents average val ues of our intra-industry trade
indices for all four-digit manufacturing industries and the 272
i ndustry hi gher-technol ogy sanple over five-year intervals from
1965 through 1985. The 272 industry sanple is found to have
slightly higher average intra-industry trade than the entire
manuf acturing industry population. Mre inportantly, a strong
upward trend over tinme is observed for both groups.

G ubel -Ll oyd indices (equation (1)) were also calculated for
the sanme years and industry cohorts. They correlate only weakly
with our new index; e.g., for 449 industries, the zero-order
correlation is 0.349 for 1965, 0.496 for 1975, and -0.045 for
1985. They al so exhibit a nuch weaker upward trend over tine,
wi th nean val ues for 449 industries of 0.428 in 1965, 0.474 in
1975, and 0.480 in 1985. That our new i ndex captures nore
effectively what is neant by intra-industry trade is suggested by
Table 2. It tallies 1975 exports and inports as a percentage of
donesti c output value, our index, and the G ubel-Lloyd index for
three groups of industries -- those ranked 1-7 within the higher
t echnol ogy sanpl e, according to our index; seven industries
clustered about the nedian value of our index; and the seven
ranked 256-262 by our index. (The very | owest-ranked industries

are uninteresting because of a preponderance of zero val ues.)
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Table 2. Intra-Industry Trade Statistics for Top-Ranked,
Medi an- Ranked, and Low Ranked I ndustries, 1975

SI C Code 1975 Exports 1975 | nports Qur I'lT Gubel-LIoyd
as % of Qutput as % of Qutput | ndex* | ndex**

Top- Ranked | ndustri es:

2611 39.7 43. 6 11.90 0. 95
3552 35.3 35.3 10. 08 1.00
3693 26. 4 23.4 7.11 0.94
3699 26.4 21.6 6. 86 0.90
3629 19. 8 21.6 5.91 0. 96
3832 14. 4 16. 6 4. 44 0.93
3541 17. 4 12.7 4.29 0. 84
Medi an | ndustri es:
3497 2.4 5.8 1.17 0.59
3567 28.9 7.0 1.16 0. 39
3651 11.0 50.0 1.11 0. 36
3952 4.6 3.2 1.10 0.82
3873 8.2 38.6 1.09 0. 35
3951 18. 7 3.9 1.08 0.35
2899 22.9 4.8 1.08 0. 35
Low Ranked | ndustri es:
2647 0.7 0.6 0.19 0.94
2648 0.6 0.6 0.17 0. 99
2655 0.5 0.6 0. 16 0.94
3761 1.0 0.0 0. 15 0. 00
2652 0.9 0.1 0.14 0. 16
3411 0.4 0.3 0.11 0. 84
2651 0.6 0.1 0.09 0. 25

* Equation (2) above.

** Equation (1) above.
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For the top-ranked industries, both our index and the G ubel -

LI oyd i ndex have high values. Fromthe inport and export rati os,
it is clear that industries satisfying both criteria -- a

consi derabl e volunme of trade in absolute terns, and relative
equal ity of export and inport shares -- have indeed been
selected. For the | owest-ranked industries, a quite different
story energes. Four of the seven G ubel -LI oyd indices have
above- average val ues due to the close simlarity of export and
inport ratios, despite the absolutely snmall volunes of trade.
The nedi an-ranked industries received mddling val ues on our

i ndex because they had either |arge volunes of trade with
considerable inequality or internedi ate but well-bal anced trade
volunmes. The G ubel -LI oyd techni que assigns relatively high

i ndex values to the latter but not the forner.

V. RESULTS OF THE REGRESSI ON ANALYSI S

To explore why indices of intra-industry trade differ so
wi dely fromone industry to another, we performordinary | east
squares regressions using our IIT indices as dependent vari abl e,
with the Yale survey and ot her explanatory variables on the
right-hand side. Theory provides little guidance as to nodel
structure, so, wth the exception of the market concentration
vari ables, all are introduced in linear form For a broad
overview, we begin with a conposite index averaging intra-
i ndustry trade indices (equation (2)) over the five years 1965,
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1970, 1975, 1980, and 1985, first for the 449 four-digit industry
observations and then for the hi gher-technol ogy 272 industry
subset. For the 272 industry group, the nean value of this five-
year - average i ndex was 1.45; the nedian value 1.27; and the
maxi mum val ue 9.34. Regressions for individual years and a test
for honpbgeneity of the estimted regression coefficients follow
Table 3 summari zes the regression analysis results, with t-
rati os given in parentheses. The differences between regression
(3.1) for 449 industries, many with poorly neasured expl anatory
vari abl es, and regression (3.2) for the higher-technol ogy subset,
are nostly negligible, so we focus on the better-neasured subset.
Several of the standard hypot heses are strongly supported.
Intra-industry trade was greater, the nore inportant |earning by
doing is, the nore R&D-intensive the industry was, the nore
rel evant academ c engi neering research (but not basic scientific
research) was, and the |l ess individualized products were to
specific custoners' needs. Intra-industry trade appears to have
been nost extensive in mddling oligopolies, wth maxi nrum
dependent vari abl e val ues occurring at four-firmconcentration
rati os of 40 percent in regression (3.1) and 51 percent in
regression (3.2). A rapid rate of new product introduction
during the 1970s (PROGRESS) and intensive advertising do not
appear to have affected intra-industry trade significantly. The
results for the niche-filling variable are contrary to hypot hesis
for the full 449-industry universe, as is the sign of the product
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standardi zati on variable for both the full and partial sanples.

Hi gher levels of intra-industry trade are found to occur in

Table 3. Regressions Explaining Cross-Sectional D fferences
in Inter-Industry Trade

Regr essi on Nunber and Dependent Vari abl e

3.1 3.2 3.3 3.4 3.5
Expl anat ory
Vari abl es Aver age Aver age Aver age 1965 1970
1T 1T 1T (Log) 1T 1T
LEARNI NG . 324 . 292 . 118 . 142 . 222
(4.13) (3.37) (3.74) (2.15) (2.93)
PROGRESS . 045 -. 067 . 001 -. 047 -. 147
(0.71) (0.93) (0.02) (0.87) (2.38)
SCl ENCE -.024 . 003 -.008
(0.27) (0.03) (0.21)
ENG NEERI NG . 129 . 259 . 081 . 185 . 315
(2.14) (2.83) (2.44) (2.82) (4.18)
STANDARD . 066 . 065 . 045 . 051 . 030
(1.15) (0.98) (1.86) (1.02) (0.52)
NI CHES -. 056 . 126 . 018 . 004 . 153
( 0.65) (1.31) (0.52) (0. 06) (1.92)
| NDI VI DUAL -. 147 -. 239 -.079 -. 158 -.189
(2.75) (3.41) (3.10) (3.22) (3.35)
RD/ S . 150 . 110 . 044 . 168 . 067
(3.85) (2.50) (2.77) (5.20) (1.81)
ADV/ S -.021 -. 027 -.002
(0. 85) (0. 81) (0. 20)
CR4 . 0102 . 0151 . 0113 -. 0008 . 0103
(1.10) (1. 36) (2.82) (0.09) (1.06)
CR4SQ -. 00013 -. 00015 -. 00009 . 00001 -.00008
(1. 30) (1.31) (2.20) (0.16) (0.81)
BARS . 482 . 713
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(2. 10) (2. 16)

| nt er cept .. 521 .. 927 -1.06  -.030  -.827
(0.87) (1.36) (4.30) (0.06) (1.57)

N 449 272 272 272 272

R . 128 177 . 228 . 175 . 142
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Tabl e 3 (conti nued)
Regr essi on Nunber and Dependent Vari abl e

3.6 3.7 3.8 3.9
1975 1980 1985 11T
T T T (all years)
LEARNI NG . 303 . 311 . 495 . 301
(2.82) (2.93) (3.02) (6.19)
PROGRESS -.092 -. 064 -.096 -.077
(1. 05) (0.74) (0.72) (1.95)
SCl ENCE
ENG NEERI NG . 343 . 329 . 248 . 293
(3.22) (3.12) (1.52) (6.08)
STANDARD . 033 . 140 . 090
(0. 40) (1.72) (0.72)
NI CHES . 168 . 095 . 353 . 146
(1.49) (0. 85) (2.05) (2.87)
| NDI VI DUAL -.227 -.192 -. 409 -.235
(2. 84) (2.43) (3.36) (6.47)
RD/ S . 106 117 . 061 . 100
(2.02) (2. 25) (0.75) (4. 20)
ADV/ S
CR4 . 0110 . 0221 . 0258 . 0138
(0. 80) (1.63) (1.23) (2.21)
CR4SQ -. 00014 -. 00022 -.00024 -.00013
(0.99) (1.57) (1.10) (2.05)
BARS
| nt er cept -1.19 -1.63 -1.50 [5 val ues] *
(1.61) (2.21) (1.31)
N 272 272 272 1360
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R . 120 . 145 . 105 . 213

*See Footnote 6.
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i ndustries with high average | evels of specially-inposed trade
barriers over the 1971-85 period. However, this result may be
spurious, since the BAR coefficients were statistically
insignificant for the years 1975 and 1980 -- two of the three
gui nquenni al years over which the 15-year average is applicable.
Addi tional regressions relating individual year IIT indices to
dummy vari abl es neasuri ng whether special trade barriers were in
force during the specific year in question yielded t-ratios of
0.40 for 1975, 0.38 for 1980, and 2.21 for 1985. Thus, whatever
relationship there was between trade barriers and intra-industry
trade, it seens to have been confined to the particularly
turbul ent md-1980s. W therefore omt the average barriers
vari able fromfurther regressions.

Because the distribution of Il T index values is skewed to
the right, it is inportant to determ ne whether the results m ght
be sensitive to outlying values. Regression 3.3 takes logarithns
of the dependent variable to make its distribution nore closely
approximate normality. Five zero or near-zero observations were
pl ugged at the value of the sixth-smallest IIT industry index.
No i nportant changes in coefficient signs and t-ratios
mat eri al i ze, except that the standardization coefficient
approaches statistical significance -- again, with a sign
contrary to expectations. Maxinmumintra-industry trade |evels
are now found when the four leading U S. sellers had a conbi ned
62.5 percent share of donestic shipnents.
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Regressions (3.4) through (3.8) proceed year-by-year at
five-year intervals with a slightly reduced set of variables.
The | ear ni ng- by-doi ng, academ c engi neering rel evance, and
product individualization variables performrobustly. Intensive
conpany-financed research and devel opnent is al so consistently
associated with higher intra-industry trade, although the
coefficient for turbulent 1985 fades to insignificance.® Except
in 1965, the market structure relationship has an inverted U
shape, with peak intra-industry trade |evels occurring at CR4
values in the range of 39 to 64. The niche-filling orientation
vari abl e has the sign predicted by theory in each of the five
years and is statistically significant for 1970 and 1985.

Regression (3.9) pools the higher-technol ogy industry group
observations for all five years, letting each year have its own
i ntercept value (which increases significantly over tine).?®
Again, the results are consistent with patterns observed for the
i ndi vi dual years, although t-ratios are generally higher because
there are many nore degrees of freedom The N CHES vari abl e
perfornms particularly strongly, and the collinear CR4 and squared
CR4 coefficients both attain statistical significance, indicating
maxi mumintra-industry trade with seller concentration at 53
percent. A Chow test for heterogeneity of regression
coefficients over tine is strongly rejected, with F(32,1315) =
0.87. Thus, even though sone individual coefficients vary
erratically, there is significant consistency over the 1965-85
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period in the pattern of intra-industry trade rel ationships.

V. CONCLUSI ON

Using a particularly rich set of explanatory variables, we
have tested several of the received hypotheses concerning the
determ nants of intra-industry trade for the United States.
Product - speci fi c econom es of scal e associated with |earning by
doi ng, which have figured promnently in the theoretical
literature but have previously proved resistant to neasurenent,
live up to expectations. So does an industry orientation toward
technol ogi cal ly new product devel opnent, nmanifested in high
research and devel opnent intensities, high relevance of academ c
engi neering research, and (less consistently) a strategic
enphasis on filling niches in product characteristics space.
Intra-industry trade is significantly | ower when firns tail or
their efforts toward neeting the specialized demands of
i ndi vi dual custoners. It tends to thrive nost in industries

whose donestic market structure is |oosely oligopolistic.
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ENDNOTES

1. W are enormously indebted to John Abowd and Larry Katz of the NBER and Bil
Sul livan of the OTA for making available their raw data i n machi ne-readable form
After considerable revision, the NBER and OTA inport/output data sets for the
over | appi ng years 1972-86 were highly correlated, with a zero-order Pearsonian
coefficient of +0.892. \Wen each set was regressed on the other, the slope
coefficients were both less than 1.0, confirm ng the hypothesis that there are
measurement errors in both series.

Ri chard Caves, Jeff Frankel, and Robert Stern provided invaluable help in
gui ding us toward usable trade data sources.

2. W are indebted to Richard Levin for providing the data in nachi ne-readabl e
form
3. Wth only two observations, F is a constant 0.7071 of the absolute

di fference between the inport and export ratios.

4. Wth the 272 industry sanple, the averagi ng approach of regression (3.2),
and the variables used for regressions (3.4) - (3.8), no coefficient sign
reversals or lapses from significance occurred. R? values were 0.160 for a
cutoff of 3.5, .153 for 2.0, .190 for 5.0, and .201 for 8. 0. Wth F > 8.0, 209
of the 272 industry observations required cutoff value substitutions for 1975.

5. During the 1980s, there was evident deterioration not only of the
rel ati onship between R&D intensity and intra-industry trade, but also of U.S.
conparative advantage in high-technol ogy trade. For 1965, 1970, 1975, and 1980,
the zero-order correl ations between conpany-financed R&D/ sales ratios and the
rati o of net exports (exports less inports as a percentage of domestic output)
across 272 industries were 0.188, 0.158, 0.160, and 0.123 respectively. Al are
statistically significant. In 1985, the correlation fell to 0.024. Simlar
patterns are evident for all 449 manufacturing industries. The transition to |ow
correlations was gradual as high-technology inports flooded the U S. market,
encouraged by rising and high values of the dollar. The net export correlations
were 0.123 in 1980, 0.122 in 1981, 0.087 in 1982, 0.074 in 1983, 0.043 in 1984,
and 0.024 in 1985

6. The intercept values are -1.41 for 1965, 0.22 for 1970, 0.48 for 1975, 0.69
for 1980, and 1.43 for 1985.
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