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Abstract: Openness to trade is one basic factor spotted as major determinant of whether a country is prone to sudden stops
in capital inflow, product glut, or severe economic recession. To some researchers, trade openness raises vulnerability to
sudden shocks and creates difficult economic scenario; to others, it makes adjustment to crises less painful and stimulates
effective economic performance. It is on the premise of the foregoing arguments that this study sought to evaluate the effect of
trade openness on primary commodity export trade. To achieve this, the study utilized disaggregated oil and nonoil primary
commodity export data and Gross Domestic Product (GDP) from Nigeria for a period of 30 years (1989-2018). Data were first
subjected to diagnostic tests aided by STATA econometric to check the presence of unit root, multicollinearity and
autocorrelation. Cointegration analysis was performed using Johanson and Juselius maximum likelihood estimation.
Diagnosed data were regressed to generate optimal multivariate estimators of the cointegrating parameters at 95% level of
confidence. Trade openness was negative but not significant on nonoil export. It was however positive but not significant on oil
export. The paper concludes that while trade openness could be permissible on oil export in Nigeria, it is a charade on nonoil
export. The study therefore recommends among other things the adoption of partial openness policy in developing nations
especially Nigeria such that will involve the employment of liberal trade in the oil export subsector and trade protection in the
nonoil subsector respectively.
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1. Introduction
By trade openness we epitomize, free market interplay by
all economic agents involved in international trade. It
suggests the removal of import quotas and other quantitative
restrictions, abolition and dispersion of import tariff rates,
elimination of non-tariff barriers, removal of export taxes,
removal of protection for local industries, and, withdrawal of
export subsidies among others [1-4]. The economic
justifications for trade openness have over the years been
debated extensively [5-9]. The positive rationale is often
based on the view that it results in efficient allocation and
utilization of resources through inter alia, the exposure of the
domestic economy to world market disciplines and better
access to state-of-the-art technologies. Again, the motivation
for a more open economy is based on simple but powerful

premise that such will foster greater integration which in turn
will improve economic performance. Additionally, open trade
is argued to offer new opportunities such as expanded
markets and the acquisition of new technological ideas
resulting in increased productivity and higher standard of
living. Despite these positive rationales however, liberal
economists including Rodrik and Rodriguez [5], Amegashie
[6], and Obadan (7) have argued that trade openness is a
major factor responsible for volatile market condition. The
United Nations Conference on Trade and Development had
also earlier documented that: “If trade openness is carried out
in an inappropriate manner in countries that are not ready or
able to cope or which face conditions that are unfavorable, it
can contribute to a vicious cycle of trade and balance of
payments deficits, financial instability, debt and recession”
[10].
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Since the mid-1980s, developing countries have massively
embarked on widespread trade openness. The decision
however was not informed by multilateral trade negotiations;
rather, it was in response to the International Monetary Fund
(IMF)’s conditionalities attached to the Structural Adjustment
Programmes (SAPs) which developing countries were
wheedled to implement by the Bretton Woods Institutions.
Research efforts on the preparedness of the developing
nations to openness policy indicate that the process of liberal
trade in the developing countries especially in Africa
occurred without prior preparations to ensure that domestic
industries were ready to face exposure to international
competition. Hence, instead of the policy to achieve full
industrialization and stabilization goals, evidence show that
many of the developing countries became de-industrialized
[11-15]. Obadan [7] asserts clearly that ‘a sudden roll back of
trade protection, together with devaluations, demand restraint
and removal of subsidies, as well as hikes in interest rates
tended to lower capacity utilization in industry and gradually
eroded the industrial base’.
Admittedly, it is argued that modern neoclassical economic
theory of trade openness is based on perfectly competitive
markets. As such, liberal trade openness policy often
disregards the level of development, industrial base and
special structural characteristics of individual countries [1618]. Oftentimes, the policy is based on a general theoretical
abstraction, that is; the Recardian theory of static
comparative advantage. This theory involves unrealistic
assumptions such as perfect functioning of markets in all
countries, no externalities and no other causes of market
failure, as well as constant returns to scale. From these
assumptions, one wonders if trade openness can significantly
improve social welfare in economies featured by market
imperfections. It is therefore in the light of this research
puzzle that this paper is built. By employing primary
commodity export data and GDP figure from a prototype
developing nation Nigeria for a period of 38 years, the paper
empirically evaluated the implications of trade openness on
primary commodity export trade performance in developing
nations with particular emphasis on the Nigerian economy.
Obviously, the study shall directly benefit governments of
developing countries including Nigeria, oil and nonoil
primary commodity exporters, global economic watchers,
market regulators, policy analysts and the global public.

2. Literature Review
2.1. Conceptual Clarification
Over time, the definition of openness has evolved
considerably from one extreme to another. Even today, it is
still very vogue as to what describes ‘‘openness’’ in a given
economy. Krueger, [19] for instance asserts that ‘‘a regime
could be fully liberalized and yet employ exceedingly high
tariffs in order to encourage import substitution.’’. What
Krueger is saying is that one country can have an open
economy by employing a favorable exchange rate policy

towards its export sector and at the same time, use trade
barriers to protect its importing sector. To Harrison [20], the
concept of openness as applied to trade policy could be
synonymous with the idea of neutrality. Neutrality means that
incentives are neutral between saving a unit of foreign
exchange through import substitution and earning a unit of
foreign exchange through exports. Clearly, a highly export
oriented economy may not be neutral in this sense,
particularly if it shifts incentives in favor of export
production through instruments such as export subsidies. It is
also possible for a regime to be neutral on average, and yet
intervene in specific sectors. Thus, a good measure of trade
policy would capture differences between neutral, inwardoriented, and export-promoting regimes [21-23].
Recently, the meaning of ‘‘openness’’ has become similar to
the ideology of ‘‘free trade’’, that is a trade system where all
trade distortions are eliminated. Therefore, it is crucial to
understand this definition problem because various openness
measures have different theoretical implications for growth and
different linkages with growth. However, empirical studies are
not usually clear on this issue as Edwards [23] stated, “the
literature on the subject has not always been successful in
dealing with precise definitions of trade regimes, nor has it been
able to handle successfully the difficult issue of measuring the
type of trade orientation followed by a particular country”.
However, the most basic measure of openness of which is
employed in this current research is the simple trade shares. This
is exports plus imports divided by GDP [1, 3, 4, 21].
2.2. Theoretical and Empirical Justifications
The existence of a relationship between trade openness and
export growth seems incontestable as many researchers have
worked on the issue and confirmed it. What is debatable is
the possible direction and magnitude of the relationship.
Earlier neoclassical or exogenous growth theories and
models were mute on the relationship between trade and
growth. Theoretical debates on such linkage are rooted to the
endogenous growth theory. This theory stipulates that growth
is primarily the result of internal (endogenous) and not
external force [24]. The theory is of the view that investment
in human capital, knowledge; innovation and change are
significant contributors to economic growth. Endogenous
growth theory further holds that policy measures can have an
impact on the long-run growth rate of an economy. One of
the major implications of this growth theory is that policies
which embrace openness, competition, change and
innovation will promote growth [25]. Conversely, policies
which have the effect of restricting or slowing change by
protecting or favoring particular industries or economy are
likely over time to slow growth to the disadvantage of the
community. Another implication of the theory with respect to
the assumption of positive correlation between size and
growth is that trade liberalization may be growth enhanced.
The initial endogenous growth research was based on the
works of Arrow [26], Hirofumi [27], and Miguel [28].
The above theoretical submissions amongst others have
over the years spurred a growing body of empirical debates,
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including individual country-studies, time-series studies,
panel studies, and broad cross-country comparisons all in
attempt to demonstrate a link between trade and long-run
economic growth. Precisely, a large number of empirical
studies have made use of a variety of cross-country growth
regressions to test endogenous growth theory and the
importance of trade policies [29-31]. Probably due to the
difficulty in measuring openness, different researchers have
used many different measures to examine the effects of trade
openness on growth. An ideal measure of a country’s
openness would be an index that includes all the barriers that
distort international trade such as average tariff rates and
indices of non-tariff barriers [21, 32]. However, it is not
always possible due to data insufficiency. Thus, some other
studies have used available data to construct indices for
measuring trade openness [4, 33-34].
In their study, Winters, et. al, [32] found that liberalized
economies are less stable. They argue that in a liberalized
system, government’s ceilings or floor prices are deemphasized while market equilibrium are fixed by price
mechanism. Bacchetta, et. al, [1] in agreement with Winters,
et. al, [32] submit that open economies subject participating
nations to external shocks. Earlier, Rodrik [35] offered
explanation for such shock as he found positive correlation
between openness and government size. He explained that
more open economies have bigger governments; as such,
government spending is used to cushion those external
shocks. Meanwhile, output volatility as induced by trade
openness can have serious implications. Aizenmann and
Marion [36] have found that higher output volatility reduces
private investment. There is also evidence that the adverse
effects of output fluctuations are felt most strongly by the
poorest households who lack the resources to smooth
consumption. Research studies have also shown that if export
markets display random, undiversifiable shocks, greater
openness increases exposure. In their empirical tests covering
1980-88, however, Razin and Rose [37] found no significant
correlations between openness and volatility mainly because
many shocks appear to be common across countries. Easterly
and Kraay [38], on the other hand, found that small states
which are generally more open than larger states tend to have
more volatile growth rates, albeit around higher averages.
The reason is not that their terms of trade are more volatile
but that a given terms of trade volatility has greater effects on
output the more open the economy.
Furthermore, the Prebisch-Singer hypothesis suggests that if
the supply of primary products is relatively price inelastic
compared to that of manufactures, fluctuations in world
demand will make primary commodity prices more volatile
than those of manufactures [39]. The implication of this is that
if trade policy encourages specialization towards primary
commodities, it will increase the volatility of developing
countries’ terms of trade. However, Lutz and Singer [40]
found the very opposite; a mild tendency for openness to
reduce volatility, while Easterly and Kraay [38] found no
relationship between volatility and country size which, in turn,
is correlated with openness. Bevan, Collier, and Gunning [41]
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however suggest that the causality between the terms of trade
and openness may operate in the opposite direction, with terms
of trade shocks giving rise to trade reform. They cited the case
of Kenya in which an increase in the world price of coffee
raised government revenues and consequently public
expenditure on infrastructure. When prices fell, the
government liberalized in order to access foreign finance for
their expenditure programmes. This is a plausible observation
and one which could dominate any empirical relationship
between trade liberalization and the terms of trade. However, it
concerns a single specific change in the terms of trade, not
volatility per se. Winters, et. al. [32] Opine that it is possible
that a series of such episodes would suggest a connection
between repeated terms of trade changes and increasing
liberalization, but the case remains to be made.

3. Methodology
3.1. Empirical Design and Data
The paper employed ex-post facto research design.
Analytical data employed were basically Nigeria primary
commodity exports. For robustness sake, the data were
decomposed into nonoil primary commodity exports, oil
commodity exports, and total primary commodity exports
respectively. Nigeria Gross Domestic Product (GDP) was used
to determine the country’s degree of openness. Above data
were observed over a 30-year (1989–2018) post SAP export
liberalization period and covered other subsequent trade
liberalization policies of the federal government of Nigeria.
3.2. Analytical Econometric and Justifications
The adopted model for the paper draws theoretical strength
from endogenous growth models. Endogenous growth
models among other things demonstrate the channel by
which trade policies affect trade growth and economic
development. Accordingly, the model chosen is consistent
with numerous previous studies [1, 4, 42-43]. Along these
lines, the model for the present study is as follows:
NIGxportg=β0+β1OPENvoli, t+β2 (CONTROL)+µit
Where:
NIGxportg=Growth rates of Nigeria’s commodity exports
discomposed into:
GRnoilpx=Growth rate of nonoil primary Commodity
export in Nigeria
GRoilxp=Growth rate of oil primary Commodity export in
Nigeria, and;
GRtpcx=Growth rate of total primary commodity exports
in Nigeria.
OPEN=Openness Index
CONTROL=Nigeria’s share in world trade proxied by
index of Integration
3.3. Augmented Dickey-Fuller (ADF) Unit Root Test
The ADF test assumed that, if the hypothesis that p=1 (i.e.,
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δ=0) is rejected, the time series is stationary. This implies
that the time series is non-stationary if p=1 (δ=0).
Conversely, the alternative hypothesis for ADF and
MacKinnon test is that δ < 0 or p < 1. Accordingly, this paper
tested to see if p=1 (δ=0); that is, if p is a unit root. Out of
the five research variables measured, two were nonstationary in their levels but stationary at first difference, that
is, the variables were integrated of order I (1); the remaining
three variables were stationary in their levels, that is, the
variables were integrated of order I (0). The summary results
of the ADF econometrics are shown in table 1.
Table 1. Summary Results of Augmented Dickey-Fuller (ADF) Unit Root
Test.
Variables
In (grnoilpx)
∆ In (grnoilpx)
In (groilxp)
In (grtpcx)
In (openness)
In (Integration)
∆ In (Integration)

ADF
Mackinnon Approx. P-value for Z (t)
0.3358
0.0099*
0.0071*
0.0084*
0.0420**
0.1694
0.0046*

Decisions
1 (0)
I (1)
I (0)
I (0)
I (0)
1 (0)
I (1)

request) confirms that all the five correllograms are purely
white noise. For a purely white noise stochastic process, the
autocorrelation at various lags hovers around zero. This
invariably is a picture of a correllogram of a stationary time
series.
The Q-statistic is used as a test of whether a time series is
white noise. The null hypothesis of Q is that the sum of the
squared estimated autocorrelation coefficients is zero (0).
Table 2 is a summary of the Q statistics of each of the five
variables at lags 13 as well as their various probabilities. It is
evident from the table that the probability of obtaining each
of the Q values under the null hypothesis that the sum of 13
squared estimated autocorrelation coefficients is zero is
practically not true for any of the five variables. Therefore,
all the time series variables are stationary hence, reinforcing
our hunch from the above ADF test.
Table 2. Summary Statistics of Yule-Walker Autocorrelation Function (ACF).
Variables

Note: (1)* & ** Indicate that the corresponding null hypothesis is rejected at
1% and 5% significance levels respectively. (2) The stochastic time series
properties are integrated of order one, I (1) and; order zero I (0).

3.4. Autocorrelation Function (ACF) and Correllogram
Test
Although ADF is frequently and widely used due to its
ability to take into consideration the autocorrelation
adjustments, it has the lapses of arbitrary choice of the proper
order of autocorrelation. Based on this fact, this paper further
employed the Yule-Walker ACF and Correllogram statistics
which is robust to any form of autocorrelation. The ACF at
lag k denoted by pk is the ratio of the covariance at lag k to
its variance where pk lies between -1 and+1. Plotting pk
against k gave the population correllogram whose realization
is the sample of the stochastic process. But a plot of k
against k gave the sample correllogram which is the
determinant of stationarity. The above process was completed
for the five variables using STATA econometrics. An
examination of each of the five diagrams (available on

Grnoilpx
groilxp
grtpcx
openness
Integration

Q-Statistics*
Box and Pierce Approx Q-Value (Lag 13)
8.2275
9.5837
9.5331
14.836
1.1648

Prob. > Q*
0.8285
0.7276
0.7316
0.3177
1.0000

3.5. Cointegration Analysis
Again, the Johanson and Juselius (1990) maximum
likelihood estimation test was conducted. Specifically, the
approach was employed to verify whether a stable longrun
equilibria relationship exists between the decomposed
dependent primary commodity export variables and trade
openness respectively. The test was based on the comparison
of H0 (r=0) against the alternative H1 (r 0) where “r”
represents the number of cointegrating vectors. Table 3
reports the trace statistics from the cointegration result
output. Evidence from the trace statistics suggest that the null
hypothesis of no cointegration (r=0) can be rejected as 1
cointegrating vector is verified for each of the decomposed
models. This implies the existence of steady state longrun
equilibria relationship between the dependent and the
independent variables of the study.

Table 3. Trace Statistics Summary for Johanson Tests of Cointegration.
Hypothesized No. Of CEs*
None
At Most 1
At Most 2
At Most 3

Trace Statistics
Nonoil & Trade Openness
_
54.8267
11.4184*
2.2404

Oil & Trade Openness
_
53.3721
12.1303*
2.0120

3.6. Multicollinearity Analysis
It was also important to check for the presence of
multicollinearity among the Regressors. This is because
serious multicollinearity leads to large standard errors as well
as spurious regression result. Accordingly, two most widely
used methods; pairwise correlations and eigenvalue/condition

TPricom. & Trade Openness
_
54.1643
11.5132*
1.0985

5% Critical
Value
47.21
29.68
15.41
3.76

index approximations were employed. If the pair-wise or
zero-order correlation coefficient between two or more
regressors is high say, in excess of 0.8, multicollinearity is a
serious problem [44]. Table 4 represents the summary
statistics of pairwise correlation coefficients for this study.
Evidence from this table shows that zero-order correlation
coefficients of all the regressors were far below 0.8, an
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indication of low multicollinearity.
Table 4. Summary Statistics of Pairwise Correlation among the Variables.
Primary Exports
Non-Oil
Oil
Total

Openness
-0.0289
0.0060
0.0090

Integration
0.0744
0.2709
0.2740

Again, to substantiate the result of the above pairwise
estimate, the eigenvalues and the condition index (CI) were used
to further diagnose multicollinearity. Using eigenvalue, if k is
between 100 and 1000, there is moderate to strong
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multicollinearity and if it exceeds 1000, there is severe
multicollinearity. Alternatively, if the CI is between 10 and 30,
there is moderate to strong multicollinearity and if it exceeds 30,
there is severe multicollinearity [45]. Table 5 represents the
computed eigenvalues and condition index from the Johanson
tests of cointegration estimated for the study. The summary
statistics show that approximate eigenvalues were far below 100
while condition indexes were far below 10. This is a near linear
tendency and an indication of low multicollinearity hence,
reinforcing our hunch from the pairwise correlation estimate.

Table 5. Computed Eigenvalues (k) Vs Condition Index (CI).
Research Variables
Noilprcom Vs. Trade Openness
Oilprcom Vs. Trade Openness
Totalprcom Vs. Trade Openness

Approx. Eigenvalues (k)
2.62
1.69
1.71

Condition Index (CI)
1.62
1.30
1.31

Note: k=Maximum Eigenvalue/Minimum Eigenvalue.
CI=√k..

4. Regression Results and Implications
Figure A1 is the regression results on the impact of trade
openness on primary commodity exports in Nigeria.
Unarguably, the findings from the multiple linear regressions
for trade openness against nonoil, oil, and total primary
commodity exports were satisfactory. Trade openness was
negative but insignificant for nonoil primary commodity
exports indicating that trade openness has adverse effect on
Nigeria’s nonoil primary commodity exports. One unit
increase in trade openness decreased 0.35 times in nonoil
primary commodity exports. On the contrary, a positive
coefficient but insignificant P-value was found for both oil
and total primary commodity exports. A unit increase in trade
openness resulted in an insignificant increase of
approximately 0.02 times in both oil and total primary
commodity exports. While controlling for Integration, the
outcomes have the expected coefficient signs in line with
existing literature from developing countries. Global trade
integration was positive but insignificant in explaining
variations in the nonoil primary commodity exports. It was
also positive but insignificant for oil and total primary
commodity export trade. One unit increase in index of
integration increased 0.87 times in Nigeria nonoil primary
commodity exports. It increased by approximately 1.04 times
in both Nigeria’s oil and total primary commodity exports
respectively.
The above results have certain implications. First, trade
openness can favour developing countries majorly in those
commodity exports where they have comparative trade
advantage. The above empirical evidence for Nigeria oil cum
total commodity exports is informative. The positive results
for Nigeria’s oil/total commodity exports imply that the more
open the economy is to global trade, the better it is for her oil
and total primary commodity trade. The comparative
advantage position of oil commodity export in Nigeria is
confirmed in recent literature [46-50]. Meanwhile, a similar

positive result for oil exports and total primary commodity
exports indicates an overriding influence of oil primary
commodity exports in Nigeria’s total exports.
But, the negative result of the nonoil sector also has certain
useful implications. It simply sends signal to the need for
developing countries to protect other emerging segments of
their export market where they do not possess absolute trade
advantage. For Nigeria, the nonoil is the emerging sector, but
this could differ in other developing economies.
Lastly, the outcome of the control variable is also very
informative. The positive results for nonoil, oil, and total
primary commodity exports signal the relevance of
integration for developing countries. For example, evidence
from the above empirical analysis shows that in the longrun,
Nigeria integration with the global market could translate
into overall development of the aggregate primary export
market including oil and the nonoil sectors. However, the
insignificant results inform the need for more policy efforts
on the side of all stakeholders to further deepen integration.
This is necessary considering the fact that the degree of
integration of the Nigerian economy as evident in the
literature is still very low.

5. Conclusions
Recall the crux of this investigation: Is trade openness for
developing nations, a charade or desideratum for viable
commodity export performance? Unarguably, the findings
from the above empirical analysis and implications provide
reasonable answers to this question. Trade openness is a
desideratum for viable commodity export performance of
developing nations including Nigeria only when it is applied
in the export subsector where developing nations have strong
competitive and comparative advantage; otherwise, it is a
charade. When misapplied, trade openness could create more
harm than good to developing nations by raising their
vulnerability to sudden shocks especially in their emerging
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export subsectors and worsens economic scenario for their
domestic entrepreneurial businesses.

6. Recommendations
In the light of the above foregoing therefore are major
recommendations for fast tracking and optimizing the valueadded impact of trade openness policy in developing countries:
First, developing countries must learn to participate in the
global economy on their own terms and pace and not one
imposed on them by global markets and multilateral institutions.
Besides, they should not pursue trade openness automatically
and rapidly as the final arbiter to trade success. Instead,
important factors including timing, quality, sequencing and
scope of trade openness must first be considered and handled.
Again, for a viable primary commodity export trade to be
fully achieved in developing countries, there is need for them

to open markets majorly on those export products subsector
where they have comparative trade advantage over their
trading partners. For instance, the adoption of partial
openness policy in Nigeria such that will involve the
employment of liberal trade in the oil export subsector and
trade protection in the nonoil subsector is a welcome idea.
Finally, to meet the subsisting openness challenges and
accelerate their integration process with the world economy
in a more appropriate way, developing countries must put in
place, strong palliative measures to cushion any possible
shocks that may arise in the process of implementation. They
must develop a strong production base predicated on value
added exports; diversify export structures, develop
manufactured export capability, develop adequate human and
institutional capacity, physical infrastructures, capital and
technology necessary for integration.

Appendix
. regress grnoilpx openness integration
Source

SS

df

MS

Model
Residual

17163.1044
2665132.74

2
27

8581.55218
98708.6198

Total

2682295.84

29

92492.96

grnoilpx

Coef.

openness
integration
_cons

Std. Err.

-.3463022
.8696917
123.2098

t

2.260801
2.236734
164.1934

Number of obs =
F( 2,
27) =
Prob > F
=
R-squared
=
Adj R-squared =
Root MSE
=

P>|t|

[95% Conf. Interval]

-0.15
0.39
0.75

0.879
0.700
0.460

-4.985083
-3.719707
-213.6871

30
0.09
0.9170
0.0064
-0.0672
314.18

4.292478
5.45909
460.1067

A. Nonoil Primary Commodity Exports Vs. Commodity Export Trade Openness.
. regress groilxp openness integration
Source

SS

df

MS

Model
Residual

21518.1494
271596.912

2
27

10759.0747
10059.1449

Total

293115.061

29

10107.4159

groilxp

Coef.

openness
integration
_cons

Std. Err.

.0166705
1.044074
45.21709

t

.7217144
.7140314
52.41536

P>|t|
0.02
1.46
0.86

Number of obs =
F( 2,
27) =
Prob > F
=
R-squared
=
Adj R-squared =
Root MSE
=

30
1.07
0.3572
0.0734
0.0048
100.3

[95% Conf. Interval]
0.982
0.155
0.396

-1.464165
-.4209978
-62.33035

1.497506
2.509145
152.7645

B. Oil Primary Commodity Exports Vs. Commodity Export Trade Openness.
. regress grtpcx openness integration
Source

SS

df

MS

Model
Residual

21462.3528
264217.247

2
27

10731.1764
9785.82397

Total

285679.6

29

9851.02069

grtpcx
openness
integration
_cons

Coef.

Std. Err.

.0278319
1.042413
45.07633

.7118418
.7042639
51.69836

t

P>|t|
0.04
1.48
0.87

Number of obs =
F( 2,
27) =
Prob > F
=
R-squared
=
Adj R-squared =
Root MSE
=

30
1.10
0.3484
0.0751
0.0066
98.923

[95% Conf. Interval]
0.969
0.150
0.391

-1.432747
-.4026169
-60.99994

1.488411
2.487444
151.1526

C. Total Primary Commodity Exports Vs. Commodity Export Trade Openness.
Figure A1. Regression Results for Export Trade Openness and Primary Commodity Exports in Nigeria.
Source: Regression Analysis using STATA Version 10.0.
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Note: (1) Regression significant @ 5% level of significance; the larger the value of t, the stronger the evidence that the coefficient is significant. The closer the
value of R is to one (1), the stronger the agreement.
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