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The data in parentheses indicate the standard error. For the
constant term, i,e., 0,6630, the standard error is 1,1557, which is
large. Normally the standard error should not exceed one-half of the
constant term for the results to be statistically significant, Because
of the large standard error, it is not clear where the "true'" regression
line would intersect the Y-axis. However, this aspect is not too impor-
tant since it is mainly the dynamic relationship between exports and
growth which is of interest, not the precise absolute level, In this
regard, the low standard error for the B-term, viz,, 0.03316, indicates
that the B-coefficient, which is 0,22952, is significant,

In the above calculation the arbitrary assumption is made that
2ll of the variability occurs in the export data, and that there is no
varigbility in the GNP data, Similar calculations were made, taking
the opposite assumptions, This produced a regression equation of
exports on GNP (line 7 of Table 1) which is:

(2) Exports = ,5594 + 2,0419 (Per capita real GNP),
(2,8770) (.20551)

In this equation, it is assumed that all of the variability occurs in
the GNP data, and that there is no variability in the export data,.

Neither one of these assumptions is realistic, since common
sense tells us that economic growth can boost exports and vice versa,
Therefore, a third regression equation was calculated based on the
assumption that there is equal variability for each of the two series.
This was based on the previous two equations, This equation, statis-
tically referred to as an orthogoual regression equation, is:

(3) Per capita real GNP = .20 + ,4096 (Export9, 11/

11/ Stated very briefly, the orthogonal regression equation was calcu-
lated by using the mean of the GNP data (viz, 2.59 per cent) #nd
the mean of the export growth data (viz, 5.85 per cent). The
reciprocal of the B-term in the equation of exports on GNP (linme
7 of Table 2) was calculated and averaged with the B-term for
the equation of GNP on exports (line 3 of Table 2), producing a
coefficient of 0.4096, The constant term was calculated by
substituting the calculated means of 2.59 per cent and 5.85
per cent in the equation of exports on GNP and solving for
"a," the constant term, The constant term in the orthozonal
regression equation was then obtained by calculating the mid-
point between the constant term for the equation of GN2 on
exports (viz, 0,66) and the constant term for the equation of
exports on GNP (viz, 0.27), the result being 0,20,
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A regression line based on this equation is the one which has
been drawn in Chart 1 which appears on the following page. This line
lies between the two extreme regression lines that would be drawn if
equations (1) or (2) were used., 1In essence, the derived equation
indicates that for each 1 per cent rise in exports, GNP increases 0,4
per cent, or as stated earlier, GNP increases 1 per cent for every
2-1/2 per cent rise in the rate of exports.,

A third observation is that the data indicate that there is a
high degree of reliability for the B-term, but not for the constant
term, As pointed out earlier, the latter drawback is not serious
since it is the relative relationship, and not the absolute level,
which is of primary importance, Thus the relationship between the
rates of growth of exports and GNP holds, but not necessarily the 0,20
per cent level of GNP at an export rate of growth of zero as indicated
in equation (3) above,

A calculation of the standard error of the equation,ig/ indicates
that it is 1,21, This standard error was calculated only for variation
in the GNP data, and not for variation in the export data, However, it
is unlikely that calculation for variation in the export data only would
significantly alter the results, On the basis of the standard error
calculated, there is a 99.7 per cent probability that the "true"
regressiorn line will fall within a range of 3 standard errors (i,e.,
3.63 percentage points) each side of the regression line plotted in
Chart 1, The dotted line in Chart 1 represents only 1 standard error
(i.e., 1.21 percentage points) on each side of the regression line,
and in this case, there is a 68 per cent probability that the "true"
regression line would fall within this range, By actual count, 40 of
the 30 observed values in Chart 1 fell within the 68 per cent range.

Some comment should perhaps be made regarding the countries that
have fallen outside the range. There are eight of these--Brazil, the
U. A, R., Burma, Colombia, Japan, Korea, Portugal and Iraq.

More research would be required to find out why these countries
have not conformed to the normal pattern, but the most likely explana-
tions are: (1) poor statistical data; (2) the impact of capital move-
ments; and (3) the impact of invisible accounts in the balance of
payments,

12/ The standard error of the equation (Sy,x) was calculated from the
following equation: Sy,x = \/Tz-yc)z,
"N
where y is the observed value, Ye is the calculated value, and
M tae number of observations,
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In the case of Brazil, Burma and the U,A.R., there are grounds
for believing that the reported growth rates substantially overstate
the "true' rate of growth, 1In Brazil, for example, there is strong
evidence that the GNP data may not have been sufficiently deflated.
This problem of incorrect statistics may also apply to other countries,
but in the case of these three countries, the excessively high rates
are especially evident, With more realistic data, the calculated re-
sults would be even more statistically significant, However, there is
no doubt that Brazil and perhaps the U,A.R, also experienced for a
time at least a high rate of growth of GNP in the face of poor export
performence. The U.A.R, had the advantage of large earnings in the
form of Suez Canal tolls., Both countries also lived off capital--
either their own, or that of other countries~-to some degree., They
were both forced to curtail economic activity when their reserves
were depleted and the inflow of foreign capital was reduced,

Korea is the one country substantially below the range with a
high rate of export growth and a relatively low rate of GNP, There
are several factors that may account for this, Exports are a small
proportion of GNP--approximately 1 per cent--and thus they have not
had much of an impact on aggregate output, In addition, the rapid
Yate of export growth, as measured in percentage terms, is partly
because the original base was very small, For many years during the
1950's Korea's annual exports averaged only about $20 million, Also,
as exports have risea, U, S, foreign aid has declined and this has

probably resulted in a somewhat lower rate of GNP growth than if the
aid had continued at earlier levels,

In the case of Japan, the high rate of export growth suggests
a very rapid expansion of GNP, but the actual results have been far
better than would have been predicted on the basis of the export per-
formance. Substantial and particularly effective use of foreign
capital appears to be the most likely explanation for this, but there
are probably other factors involved,

Conclusions

The main conclusion to be drawn from this study is that higher
rates of economic growth tend to be associated with higher rates of
export growth, Conversely, most countries with low rates of export
growth also tend to have, in general, low rates of economic growth,
Raising a country's rate of export expansion is not easy, but it would
appear from the data that relatively high rates of economic growth are
likely to follow from relatively high rates of export growth,
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It would appear that as a rule of thumb countries ought to aim
at 2,5 par cent expansion of exports to obtain a 1 per cent expansion

~of Per capita real GNP, A country that tries to promote growth while
ignoring its export performance may succeed in the short-run, especially
1if it can count on an inflow of capital or drawing down reserves, but
it will be hard-pressed to sustain growth over a longer period of time,

The policy implication of the above conclusion is that countries
eager to increase their growth rates should adopt the type of policies
that will stimulate exports., This means first and foremost the main-
tenance of a realistic, if not an undervalued, rate of exchange,

This requires maintaining monetary and fiscal stability in order to
keep the exchange rate realistic, This is a lesson that might well
be incorporated in the self-help criteria for aid-receiving countrie s,
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PER CAPITA REAL GNP
{AVERAGE ANNUAL RATE OF CHANGE: 1953 - 1963)
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