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ZAKANE Ahrmed, Dépenses publiques productives, Croissance along termme et politique ¢conormique(Essai d’analyse ¢conométrique
appliquée au cas de I Algérie), op-cit, P.173.
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[. AFZAL, MUHAMMAD, FAROOQ, MUHAMMAD SHAHID,

AHMAD, HAFIZ KHALIL, et a2l RELATIONSHIP BETWEEN

SCHOOL EDUCATION AND ECONOMIC GROWTH IN

PAKISTAN ARDL Bounds Testing Approach to Cointegration. Pakistan
Feonomic and Social Review, 2010, vol. 48, no 1, p. 39-60.

This study utilizes annual time series data on real GDP, real physical capital,
poverty, inflation and general school enrollment ratio for the period 1970-1971

to 2008-2009 to examine short-run and long-run relationship between school
education and economic growth in Pakistan:

The results of this study confirm the establishment of cointegration among real
GDP, poverty, inflation and school enrollment ratio. The positive and significant
effect of physical capital on economic growth is supported by both long-run and
short-run dynamic models. The significant direct effect of net school enrollment
ratio on economic growth is found in short-run as well as in long-run. Inflation,
one of the measures of macroeconomic instability, retards economic growth

both in short-run and long-run. It affects school education negatively and
significantly only in the long-run. Chronic poverty is found to have no

significant impact on economic growth both in short-run and long-run. This
study also finds a very surprising result about the relationship between

poverty and school education. The long-run impact of poverty on school
education is found to be positive and significant while the SR impact of

poverty on school education is found to be negative and significant.
II.  Dauda, R. O. S, (2009). Investment in Education And Economic growth
In Nigeria: A Cointegration Approach. A Paper Presented at the 9 Global
Conference on Business and Economics at the University of Cambridge,

UK.
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This paper has provided evidence on the impact of investment in education on
economic growth in Nigeria, using the standard growth-accounting model and

relving on cointegration and error-correction techniques.

The study found that investment in education in Nigeria is quite low and fall
below the recommendations of the United Nations. Nevertheless, it is found that
investment in education does not only contribute positively to economic growth
in Nigeria, but the mmpact is strong and statistically significant. This, by
implication, means that if Nigeria is to achieve sustainable economic growth rate,
it is of utmost importance to improve the quality of education and invest heavily
in the sector. The study therefore recommends that there is the need to increase
budgetary allocation to the educational sector. Government should as a matter of
priority implement the minimum United Nations recommendation of 26 percent
budgetary allocation to education. The donor agencies like the World Bank,
UNDP, UNESCO, etc should also be encouraged to inject funds into the
educational sector especially, the tertiary institutions. The government and the
private sector must join hands by mobilizing resources to furnish primary,
secondary and tertiary educational institutions and equip them with adequate
facilities, libraries, laboratory equipments, computers and modern instructional
materials in order to improve the quality of education and enhance human capital
development, labour productivity and ensure sustainable growth and

development.

The basic objective of this paper is to carry out an empirical investigation on the
relationship between investment in education and economic growth in Nigeria,
using annual time series data from 1977 to 2007. The paper employs Johansen
cointegration technique and error correction methodology. Empirical results
indicate that there is, indeed a long run relationship between investment in

education and economic growth. All the variables including, labour force, gross

—
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fixed capital formation and educational capital appear with the expected positive
signs and are statistically significant (except labour forcey in the Nigerian
economy. The findings have a strong implication on educational policy in
Nigeria. The study seems to suggest that a concerted effort should be made by
policy makers to enhance educational investment in order to accelerate growth

which would engender economic development.

III.  AL-YOUSIF, Yousif Khalifa. Education expenditure and economic
growth: Some empirical evidence from the GCC countries. The Journal of
Developing Areas, 2008, vol. 42, no 1, p. 69-80.

The present paper explores the relationship between education expenditure as a
proxy for human capital and economic growth in the six GCC economies

emploving a Granger-causality test within an EC framework for the period 1977-

2004,

The empirical findings point to the following conclusions:

First, there is a strong support, from the time-series data used in this paper, to the
view that the causality between education and economic growth is a bidirectional
one which refutes the premise of much of the existing literature that causality is
from human capital to economic growth. Second, our findings also show that the
results are country specific and vary with the proxies used to measure human
capital. Third, and following from the previous conclusions, the results indicate
that the nature of the relationship between education and economic growth can
not be generalized across countries. Fourth, more studies on countries that are
similar in their socio-economic conditions using time-series data could improve
our understanding of the interaction between education and economic growth.

Finally, a fine-tuning of the measurement of human capital can, in the view of this

author, strengthen the methodology used to study the issues at hand and in turn
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deepen our grasp of the relationship between education and development in

general.
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Pairwise Granger Causality Tests
Date: 051414 Time: 2116
Sample: 1966 2011

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.
LML does not Granger Cause LMNPIB 44 316470 0.0533
LMPIB does not Granger Cause LML 1.38357 02627
LMK does not Granger Cause LMPIB 44 0.92405 0.4016
LMPIB does not Granger Cause LMK 1.66271 0.2028
LMEDLU does not Granger Cause LMPIB 44 514292 0.0104
LMPIB does not Granger Cause LMNEDL 253786 0.0920
LMK does not Granger Cause LNL 44 oao7sar70 0 9245
LML does not Granger Cause LMK 1.47451 02414
LMEDU does not Granger Cause LKL 44 1.28204 0.2889
LML does not Granger Cause LMNEDU 1.23413 02022
LMEDLU does not Granger Cause LMK 44 0.49991 0.6104
LMK does not Granger Cause LMEDU 067187 05166
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Dependent Variable: LMPIB
Method: Least Squares
Date: 05M14/14 Time: 2117
Sample: 1966 2011
Included observations: 46

Wariable Coefficient Std. Error t-Statistic Frob.

LMEDLY 0.8673048 0.073037 111.87487 0.0000

C 5.491387 1.335734 4. 111137 0.0002

R-squared 0762181 Mean dependentwvar 21.34816
Adjusted R-squared D.r56776 S.D. dependentvar 0462743
S.E. of regression 0.228214 Akaike info criterion -0.074559
Sum squared resid 2291598 Schwvarz criterion 0.0048458
Log likelinood 3.714848 Hannan-Cuinn criter. -0.044775
F-statistic 141.0149 Durbin-Watson stat 0.4239100
Prob(F-statistic) 0 0oo0oo

EVIEWS 6 pob ; plisaal a0l slas) 0 ¢yl
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Date: 05M4M14 Time: 21:50

Sample (adjusted). 19628 2011

Included observations: 44 after adjustments
Trend assumption: Linear deterministic trend
Series: LMPIB LML LMK LMEDL

Lags interval (in first differences) 1 to 1

nrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(5) Eigenvalue Statistic Critical Value Prob.**
Mone * 0.552370 56.52211 4785613 0.0062
At most 1 0.235846 21.15545 2979707 0.3420
At most 2 0.145041 9.320058 15.49471 0.3366
At most 3 0.053627 2425192 3.841466 01194

Trace test indicates 1 cointegrating eqni(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999} pvalues

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo. of CE(5) Eigenvalue Statistic Critical Value Prob**
Mone* 0.552370 35 36665 2758434 0.0041
At most 1 0.235846 11.83540 2113162 0.5640
At most 2 0.145041 06.894866 1426460 05017
At most 3 0.053627 2425192 3.841466 01194

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
“*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by B*S11*b=I}:

LMFIB LML LMK LNEDU
-3.362427 0.015047 2598606 3.381521
-15.11472 5703728 5806933 1.081678

3284380 -1.166378 1.883069 -3 760716

Eviewso zob ; e slazeVl adlell slisl 2 a2l
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INCIUdEed ODSenvatlons: 44 aner agjusiments
Standard errors in () & t-statistics in []

Cointegrating Eq: CointEqg
LMPIB(-1) 1.000000
LMEDU{-1}) -2 626165
(0.40301)
[-6.51640]
L 2667679
Error Carrection: C{LMPIB} D{LMEDLY
CointEqg1 0.026961 0.085263
(0.00664) (0.04279)
[4.06069] [1.89273]
D{LMPIB{-1)) -0.028483 -0.420804
(0.14681) (0.94609)
[-0.19408] [-0.44478]
DILMNEDU-1}) 0070625 -0.077645
(0.02438) (0.15710)
[2.89718] [-0.49425]
c 0.036568 0.057634
(0.00699) (0.04507)
[5.22831] [1.27367]
R-squared 0407302 0128144
Adj. R-squared 0.363494 0.062755
Sum sq. resids 0.030838 1.284930
S E. equation 0027812 0178230
F-statistic 9.185455 1.958710
Log likelihood 97 28490 15.30339
Akaike AIC -4 240223 -0.513790
Schwarz SC -4 078023 -0.351581
Mean dependent 0.038269 0.03¥777
5.0 dependent 0.034360 0.185133
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Mull Hypothesis: LMPIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.065385 01271
Test critical values: 1% level -4 180911

A% level -3.515523

10% level -3.188254

*MackKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNFIB)

Method: Least Squares

Date: 05M5M14 Time: 0702

Sample (adjusted): 1968 2011

Included observations: 44 after adjustments

\ariable Coefficient Std. Errar t-Statistic Prob.
LMPIB{-1) -0.125203 0040844  -3.0653485 0.0039
D{LNPIB(-1Y) 0117347 0141655 0.831929 04104
C 2634336 0.843496 3123118 0.0033
@TREMD{1966) 0.003115 0.001341 2323188 0.0253
R-squared 0.351681 Mean dependentvar 0.0382649
Adjusted R-zsquared 0.303057 S.D. dependentvar 0.034860
S.E. of regression 0.029102 Akaike info criterion -4.148513
Sum squared resid 0.033877 Schwarz criterion -3.987314
Log likelihood 9528928 Hannan-Cluinn criter. -4 089361
F-statistic 7.232684 Durbin-Watson stat 2051415
Prob(F-statistic) 0.000547

Eviews sl 5 plasenl; el shisd 0 102l
St phsenaly J oY1 Jolidl ae InPIBalads 3 ) jizul it 102 03, 5ddt v/

(@8 5 500)ADF

198



Mull Hypothesis: DILMPIB)Y has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -5172829 0.0006
Test critical values: 1% level -4.120911
5% level -3.515523
10% level -3.1882549
*Mackinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNPIB 2)
Method: Least Squares
Date: 05M15M4 Time: 07:03
Sample (adjusted). 1968 2011
Included observations: 44 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DILMNPIB-1)) -0.783089 0151385 -5.172829 0.0000
C 0.049003 0.014427 3.396586 0.0015
@TREMD{1966) -0.000824 0.000420  -1.961140 0.0567
R-squared (0.395679 Mean dependentwvar -0.001514
Adjusted R-squared 0366200 S.D. dependentvar 0.040124
S.E. of regression 0.031843 Akaike info criterion -3.983964
Sum squared resid 0.041835 Schwarz criterion -3.862315
Log likelihood 90.64721 Hannan-Cluinn criter. -3.938351
F-statistic 1342238 Durbin-Watson stat 2116150
Prob(F-statistic) 0.000033
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Mull Hypothesis: D(LMPIB) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

{-Statistic Prab.*

Augmented Dickey-Fuller test statistic -4 641025 0.0005
Test critical values: 1% level -3.588508

5% level -2.928734

10% level -2 603064

*Mackinnon (1998) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent YVariable: D{LMPIB,2)

Method: Least Squares

Date: 051514 Time: 0705

Sample (adjusted); 1968 2011

Included obsenvations: 44 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
Di{LMPIB-1)) -0.655288 0141195  -4.641025 0.0000
C 0.024555 0.007504 3272194 0.0021
R-squared 0.338990 Mean dependentvar -0.001514
Adjusted R-=quared 0.323251 &S.D. dependentvar 0.040124
S.E. of regression 0.033008 Akaike info criterion -3.839755
Sum squared resid 0.045¥60 Schwarz criterion -3.858655
Log likelihood 88.67460 Hannan-Cuinn criter. -3.809679
F-statistic 21.53911 Durbin-Watson stat 2253248
Prob(F-statistic) 0.000034
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Mull Hypothesis: LNPIB has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West using Barlett kernel)

Adj. t-5tat Prob.*

Phillips-Perran test statistic -3.244824 0.08849
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*Mackinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000773
HAC corrected variance (Bartlett kernel) 0.0009a87

Phillips-Perran Test Equation

Dependent YVariable: D(LMPIBE)

Method: Least Squares

Date: 051514 Time: 07F:05

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Yariable Coefficient Std. Errar t-Statistic Prob.
LMPIB(-1) -0.122914 0035598  -3.452803 0.0013
C 2583729 07320749 3542862 0.0010
@ TREMD{1966) 0.002947 0.001235 2385526 0.0216
R-zquared 0.366830 Mean dependentvar 0.039426
Adjusted R-squared 0.336679 5.0 dependentwvar 0035324
SE. ofregression 0.028770 Akaike info criterion -4.194651
Sum squared resid 0.034763 Schwarz criterion -4 074207
Log likelihood 9y.37965 Hannan-Qwinn criter. -4.149751
F-statistic 1216645 Durbin-Watson stat 1.762130

Prob{F-statistic) 0.000068
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Mull Hypothesis: D(LMPIB) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West using Barlett kernel)

Adj. +-5tat Prob.*

Phillips-Perron test statistic -5.199208 0.0006
Test critical values: 1% level -4 180911

5% lavel -3.5158523

10% level -3.188259

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000951
HAC corrected variance (Bartlett kernel) 0.000990

Phillips-Perron Test Equation

Dependent Variable: O{LMPIB,2)

Method: Least Squares

Date: 051514 Time: 0706

Sample (adjusted); 1968 2011

Included observations: 44 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
D{LMPIB-1)) -0.783089 0.151385 -5172829 0.0000
C 0.049003 0.014427 3.396586 0.0015
@TREMD{1966) -0.000824 0.000420  -1.961140 0.0567
R-squared (0.395678 Mean dependent var -0.001514
Adjusted R-squared 0366200 S.D.dependentvar 0.040124
S.E. ofregression 0.031943 Akaike info criterion -3.983964
Sum squared resid 0.041835 Schwarz criterion -3.862315
Log likelihood 90 64721 Hannan-Cluinn criter. -3.938851
F-statistic 1342238 Durbin-Watson stat 2116150
Prob(F-statistic) 0.000033
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Mull Hypothesis: DILMPIB) has a unit root
Exogenous: Constant
Bandwidth: 1 (Mewey-West using Bartlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.538617 0.0007
Test critical values: 1% level -3.588509

5% level -2.829734

10% level -2 603064

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.001040
HAC corrected variance (Bartlett kernel) 0.0008381

Phillips-Perron Test Equation

Dependent Variable: D{LMNPIB,2)

Method: Least Squares

Date: 051514 Time: 0707

Sample (adjusted): 1968 2011

Included observations: 44 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
DiLMPIB(-1}) -0.655288 0141195  -4.641025 0.0000
C 0.024555 0.007504 3272194 0.0021
R-squared (0.338990 Mean dependent var -0.001514
Adjusted R-squared 0323251 S.D. dependentvar 0.040124
S.E. of regression 0.033008 Akaike info criterion -3.939755
Sum squared resid 0.045760 Schwarz criterion -3.858655
Log likelihood A8.67460 Hannan-Ciuinn criter. -3.8096749
F-statistic 2153811 Durbin-Watson stat 2253248
Prob(F-statistic) 0.000034
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Mull Hypothesis: LMEDU has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.855025 0.1560
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*Mackinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILMEDL)

Method: Least Squares

Date: 051514 Time: 07:11

Sample (adjusted): 1967 2011

Included obsenvations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LMEDLI-1) -0.298284 0100941 -2.955025 0.00581
C 5.319207 17782749 2891211 0.00486
@TREMD(1966) 0.007473 0.003497 2138212 0.03584
R-squared 0176450 Mean dependent var 0.043041
Adjusted R-squared 0.137233 S5.D. dependentvar 0186392
S E. ofregression 0173131 Akaike info criterion -0.605200
Sum squared resid 1.258817 Schwarz criterion -0 434756
Log likelihood 16.61700 Hannan-Quinn criter. -0.560300
F-statistic 4499364 Durbin-Watson stat 2032758
Prob(F-=tatistic) 0.016962
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Mull Hypothesis: D{LMEDU) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -7.622588 0.0000
Test critical values: 1% level -4 180911
5% level -3.515523
10% level -3.1882549
*Mackinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{LNEDWU,2)
Method: Least Squares
Date: 0511514 Time: 07:12
Sample (adjusted); 1968 2011
Included observations: 44 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
DLMEDU-1Y) -1.164812 0152810 -7.622593 0.0000
C 0058744 0.060381 0.972897 0.3363
@TREND{1966) -0.000611 0.002231 -0.273777 0.7856
R-squared 0587391 Mean dependent var -0.002362
Adjusted R-squared 0567264 S.D. dependentwvar 0.284119
S.E. of regression 0186901 Akaike info criterion -0. 450726
Sum squared resid 1.432216 Schwarz criterion -0.329077
Log likelihood 12.81597  Hannan-Clinn criter. -0.405612
F-statistic 2818384 Durbin-Watson stat 2001633
Prob{F-statistic) 0.000000
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Mull Hypothesis: D{LMEDLU) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.720462 0.0000
Test critical values: 1% level -3.588508

5% level -2.928734

10% level -2 G03064

*MackKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNEDL,2)

Method: Least Squares

Date: 051514 Time: 07:13

Sample (adjusted): 1968 2011

Included observations: 44 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
DILMEDU-1) -1.160506 0150316  -7.720462 0.0000
& 0.044219 0.028510 1.551002 0.1284
R-squared 0.586637 Mean dependentvar -0.002362
Adjusted R-squared 0.576795 S5.0. dependentwvar 0.234119
S.E. of regression 0.184832 Akaike info criterion -0.494354
Sum squared resid 1.434835 Schwarz criterion -0.413254
Log likelihood 1287579  Hannan-GQuinn criter. -0.464278
F-statistic 58 60553 Durbin-Watson stat 2005722
Prob(F-statistic) 0.000000
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Mull Hypothesis: D(LMEDLU) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic based an SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7. 442868 0.0000
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.6121356
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNEDLU 2}
Method: Least Squares
Date: 05/15/14 Time: 07:14
Sample (adjusted); 1968 2011
Included observations: 44 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
D(LMNEDU(-13) -1.111168 0149293  -7.442868 0.0000
R-zquared 0.562861 Mean dependentvar -0.002362
Adjusted R-squared 0.562961 S.D. dependentwvar 0.284119
S.E. of regression 0187828 Akaike info criterion -0.484112
Sum squared resid 1.517017  Schwarz criterion -0.443563
Log likelihood 11.65047 Hannan-CQuinn criter. -0.469075

Durbin-YWatson stat 1.988007
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Mull Hypothesis: LNEDU has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West using Barlett kernel)

Adj. t-5tat Prob.*

Phillips-Perron test statistic -3.071080 0.1255
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*Mackinnon (1998) one-sided p-values.

Residual variance (no correction) 0.027976
HAC corrected variance (Bartlett kernel) 0.032509

Phillips-Perron Test Equation

Dependent Variable: C{LMNEDL)

Method: Least Squares

Date: 05M5M14 Time: 07:15

Sample (adjusted). 1967 2011

Included observations: 45 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
LMEDLI-1) -0 288284 0100841 -2 855025 0.0051
C 5.319207 1.7782749 2991211 0.0046
@TREND{1966) 0.007478 0.003497 2138212 0.03584
R-squared 0176450 Mean dependentvar 0.043041
Adjusted R-squared 0.137233 S5S.0. dependentwvar 0186382
S.E. of regression 0173131  Akaike info criterion -0.605200
Sum squared resid 1.258917 Schwarz criterion -0.484756
Log likelihood 16.61700 Hannan-CQuinn criter. -0.560300
F-statistic 4 499364 Durbin-Watson stat 20327548
Prob{F-statistic) 0.016962
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Mull Hypothesis: D(LMEDLU) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West using Bartlett kernel}

Adj. t-5tat Prob.*
Phillips-Perran test statistic -1 670725 0.0000
Test critical values: 1% level -4.180911
5% level -3.515523
10% level -3.188259
*Mackinnon (1996) one-sided p-values.
Residual variance (no carrection) 0.032550
HAC corrected variance (Bartlett kernel) 0.030186
Phillips-Perran Test Equation
Dependent Variable: D{LNEDU 2}
Method: Least Squares
Date: 051514 Time: 07:15
Sample (adjusted): 1968 2011
Included observations: 44 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
D(LMNEDU{-1)) -1.164812 0152810  -7.622598 0.0000
C 0.058744 0.060381 0972297 0.3363
@TREMD{1966) -0.000611 0002231 0273777 0.7856
R-squared 0.587391 Mean dependentvar -0.002362
Adjusted R-squared 0.567264 S.0D. dependentvar 0.284119
S.E. of regression 0.186901 Akaike info criterion -0.450726
Sum squared resid 1.432216 Schwarz criterion -0.329077
Log likelihood 12.91587 Hannan-Cluinn criter. -0.405612
F-statistic 2918384 Durbin-Watson stat 2.001633
Prob(F-statistic) 0.000000
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Mull Hypothesis: D(LMEDLU) has a unit root
Exogenous: Constant
Bandwidth: 2 (Mewey-West using Bartlett kernel)
Ad]. t-5tat Prob.*
Phillips-Perran test statistic -7. 775622 0.0000
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2 603064
*Mackinnon (1996) one-sided p-values.
Fesidual variance (no correction) 0.032610
HAC corrected variance (Bartlett kernel) 0.030160
Phillips-Perran Test Equation
Cependent Variable: D(LMEDLU 2}
Method: Least Squares
Date: 051514 Time: 0716
Sample (adjusted): 1968 2011
Included observations: 44 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
D{LMEDL{(-13) -1 460506 0150346  -7.720462 0.0000
C 0.0442149 0.028510 1.551002 01284
R-squared 0.586637 Mean dependentwvar -0.002362
Adjusted R-squared 0576795 S.D. dependentvar 0.2841149
S.E ofregression 0184832 Akaike info criterion -0.494354
Sum squared resid 1.434835 Schwarz criterion -0.413254
Log likelihood 1287579 Hannan-Quinn criter. -0.464278
F-statistic 50.60553 Durbin-Watson stat 2008722

Frob({F-statistic) 0.000000

PPtz plisesals J53 folidh aie INEDU aloda 5 f e pils 11403, 5t v/
15 C';)A;J'n)

211



S

d}-
Mull Hypothesis: DILMEDU) has a unit root
Exogenous: Mone
Bandwidth: 3 (Mewey-West using Bartlett kernel}
Ad]. t-Stat Frob*
Phillips-Perron test statistic -7.431528 0.0000
Test critical values: 1% level -2 618579
5% level -1.948495
10% level -1.612135
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.034478
HAC corrected variance (Bartlett kernel) 0.035355
Phillips-Perron Test Equation
Dependent Variable: D(LNEDU, 2)
Method: Least Squares
Date: 05M5M4 Time: 0716
Sample (adjusted): 1968 2011
Included observations: 44 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DILMEDU-1)) -1.111168 0149283 -7 442868 0.0000
R-squared 0562961 Mean dependentwvar -0.002362
Adjusted R-squared 0562961 S.0. dependentvar 0284119
S.E. of regression 0187828 Akaike info criterion -0.484112
Sum squared resid 1517017  Schwarz criterion -0.443563
Log likelihood 11.65047 Hannan-Ciuinn criter. -0.469075

Durbin-Watson stat 1.988007
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Mull Hypothesis: LMK has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=3)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.313854 04181
Test critical values: 1% level -4 175640
5% level -3.513075
10% level -3.186854
*Mackinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMEK)
Method: Least Squares
Date; 051514 Time: 0717
Sample (adjusted); 1967 2011
Included ohservations: 45 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
LME-1) 0162464 0070213  -2.313884 0.0256
C 3233784 1.363426 2371807 0.0224
@TREMD{1966) 0003293 0.002667 1.234532 0.2239
R-squared 0127456 MWean dependent var 0.046390
Adjusted R-squared 0.085906 S.D. dependentvar 0.153610
S.E. of regression 0146864 Akaike info criterion -0.934285
Sum squared resid 0905894 Schwarz criterion -0.813840
Log likelihood 2402140 Hannan-Qwinn criter. -0.888384
F-statistic 3067551 Durbin-Watson stat 1.826514
Prob(F-statistic) 0.057087
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Mull Hypothesis: LMK has a unit root
Exogenous; Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2. 134364 0.2327
Test critical values: 1% level -3.584743

5% level -2928142

10% level -2.602225

*MacKinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DiLMNK)

Method: Least Squares

Date: 051514 Time: 07138

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Yariable Coefficient Std. Errar t-Statistic Prob.
LMEL-1) -0.095283 0.044647  -2134364 0.0386
B 1.960368 0.897014 2185437 0.0344
R-squared 0.095794 Mean dependentvar 0.046390
Adjusted RB-squared 0.0747Y65 S.0D. dependentwvar 0.153610
S.E. of regression 0147756  Akaike info criterion -0.843034
Sum sgquared resid 0.938¥67 Schwarz criterion -0.8627838
Log likelihood 2321940 Hannan-Cwinn criter. -0.813151
F-statistic 4 555511 Durbin-Watson stat 1.881710
Frob{F-statistic) 0.038555
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Mull Hypothesis: D{LMNK) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.226769 0.0000
Test critical values: 1% level -4 180911

5% level -3.515523

10% level -3.1882549

*Mackinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNK, 2}

Method: Least Squares

Date: 051514 Time: 07:19

Sample (adjusted). 1968 2011

Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D{LMK-1)) -1.039329 0143817 7226769 0.0000
L 0121527 0.047058 2582512 0.01356
@TREMND(1968) -0.0027648 0.001721 -1.609099 0.1153
R-squared 0564284 Mean dependentvar 0.004743
Adjusted R-squared 05430289 5.D. dependentvar 0213482
S.E. of regression 0144313 Akaike info criterion -0.967919
Sum squared resid 0.853876 Schwarz criterion -0.846268
Log likelihood 24 29421  Hannan-Quinn criter. -0.922805
F-statistic 26.54896 Durbin-Watson stat 1.679593
Prob(F-statistic) 0.000000
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Mull Hypothesis: DILME) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SI1C, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.976192 0.0000
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2 603064
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILMNK, 2)
Method: Least Squares
Date: 061514 Time: 07:19
Sample (adjusted). 1968 2011
Included observations: 44 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D{LME-1)) -1.017568 0145863  -6.976192 0.0000
C 0.055370 0023321 2.374233 0.0222
R-squared 0536768 Mean dependentwar 0.004748
Adjusted R-squared 0525738 S.D. dependentvar 0.213482
S.E. of regression 0147018 Akaike info criterion -[1.952136
Sum squared resid 0.907799 Schwarz criterion -0.871036
Log likelihood 2294699 Hannan-Cluinn criter. -0.822060
F-statistic 43 66725 Durbin-Watson stat 1.6151493
Prob(F-statistic) 0.000000
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Mull Hypaothesis: LMK has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West using Barlett kernel)

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.270396 0.4408
Test critical values: 1% level -4, 175640

5% level -3.513075

10% level -3.186854

*Mackinnon (1996) one-sided p-values.

Residual variance (no correction) 0.020121
HAC corrected variance (Bartlett kernel) 0.017657

Phillips-Perron Test Equation

Dependent Variable: D{LMK)

Method: Least Squares

Date: 051514 Time: 0728

Sample (adjusted); 1967 2011

Included obsenvations: 45 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
LME(-1) -0.162464 0070213 -2.313884 0.0266
A 3233784 1.363426 2371807 0.0224
@TREMD(1966) 0.003293 0.002667 1.234532 02239
F-squared 01274586 WMean dependent var 0.046390
Adjusted R-squared 0.085906 S.0.dependentwvar 0.153610
SE. of regression 0.146864 Akaike info criterian -0.924285
Sum sguared resid 0.905894 Schwarz criterion -0.813840
Log likelihood 24 02140 Hannan-Cuinn criter. -0.8589384
F-statistic 2.067551 Durbin-Watson stat 1.826514

Prob(F-=statistic) 0.057087
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Mull Hypothesis: LMK has a unit root
Exogenous; Constant
Bandwidth: 3 (Mewey-West using Bartlett kernel)

S

Adj. +-5tat Prob.*

Phillips-Perron test statistic -2. 168062 0.2200
Test critical values: 1% level -3.584743

5% level -2.928142

10% level -2 602225

*MackKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.0208861
HAC corrected variance (Bartlett kernel) 0.016502

Phillips-Perron Test Equation

Dependent Variable: D{LMNK)

Method: Least Squares

Date: 051514 Time: 0728

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LME-1) -0.085283 0044647  -2.134364 0.0386
iz 1.960368 0.597014 2185437 0.0344
R-squared 0.095794 Mean dependentvar 0.046390
Adjusted R-squared 0.074765 S.D. dependentvar 0.153610
S.E ofregression 0147756  Akaike info criterion -0.943084
Sum sguared resid 0.938767 Schwarz criterion -0.862738
Log likelihood 2321940 Hannan-Cluinn criter. -0.913151
F-statistic 4555511 Durbin-\Watson stat 1.891710
FProb{F-statistic) 0.038555
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Mull Hypothesis: D(LMK) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 3 (Newey-West using Barlett kernel)

Adj. t-5tat Prob.*
Phillips-Perron test statistic -7.144820 0.0000
Test critical values: 1% level -4 180911
5% level -3.515523
10% level -3.188259
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.019406
HAC corrected variance (Bartlett kernel) 0.024530
Phillips-Perron Test Equation
Ciependent Variable: DILME, 2}
Method: Least Squares
Date: 051514 Time: 0729
Sample (adjusted): 1968 2011
Included obsenvations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DiLME-1)) -1.0358329 0143817  -7.226768 0.0000
& 0121527 0.047058 2 h82512 0.0135
@TREMD{1966) -0.002769 0.001721 -1.609089 0.1153
R-squared 0.564284 WMean dependentvar 0004748
Adjusted R-squared 0.543029 S5.0D.dependentwvar 0.213482
S.E. of regression 0.144313 Akaike info criterion -0.967919
Sum squared resid 0.853876 Schwarz criterion -0.846269
Log likelihood 2428421  Hannan-Quinn criter. -0.8922805
F-statistic 2654896 Durbin-\WWatson stat 1.679593
Prob(F-statistic) 0.000000
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Mull Hypothesis: D{LMK)} has a unit root
Exogenous; Constant
Bandwidth: 3 (Newey-West using Bartlett kernel)

Adj. +-5tat Prob.*

Phillips-Perron test statistic -6.942528 0.0000
Test critical values: 1% level -3.588509

5% level -2.829734

10% level -2 603064

*MackKinnon (1896) one-sided p-values.

Residual variance (no correction) 0.020632
HALC corrected variance (Bartlett kernel) 0.02685860

Phillips-Perron Test Equation

Dependent Variable: D(LMNK 2)

Method: Least Squares

Date: 051514 Time: 07:28

Sample (adjusted) 1968 2011

Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D{LME-1)) -1.017568 0145863  -6.976192 0.0000
C 0.055370 0.023321 2374233 0.0222
R-squared 0536768 Mean dependentvar 0.004748
Adjusted R-squared 0525738 5.D. dependentvar 0.213482
S.E. ofregression 0147018 Akaike info criterion -0.952136
Sum squared resid 0.9077899 Schwarz criterion -0.871036
Log likelihood 2284699 Hannan-Qwinn criter. -0.922060
F-statistic 4366725 Durbin-Watson stat 1.615193
Prob(F-statistic) 0.000000

1z 35 ADFE sl plaseants sl die InL alodis 351 il mils 1233, 5llh v/

220



Mull Hypothesis: LNL has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.666318 0.7944
Test critical values: 1% level -4 175640

5% lavel -3.513075

10% level -3.186854

*MacKinnon (1996} one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNL)

Method: Least Squares

Date: 051514 Time: 07:30

Sample (adjusted): 1967 2011

Included observations: 45 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.
LML-1) -0.138380 0.082915 -1.556318 01271
C 2020847 1.266927 1.595073 01182
@TREND(1966) 0.006150 0.004227 1.455207 0.1530
R-squared 0.060778 Mean dependentwvar 0.041225
Adjusted R-squared 0.016053 S.D. dependentvar 0.056597
S.E. ofregression 0.056141 Akaike info criterion -2 857560
Sum squared resid 0132376  Schwarz criterion -2 737116
Laog likelihood 67.29511 Hannan-Cuinn criter. -2 812660
F-statistic 1.358930 Durbin-Watson stat 1.756893
Prob(F-statistic) 0267999
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Mull Hypothesis: LML has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.7648369 0.8192
Test critical values: 1% level -3.584743
5t level -2.828142
10% level -2 602225
*Mackinnon (1996} one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LML)
Method: Least Squares
Date: 051514 Time: 0732
Sample (adjusted): 1967 2011
Included observations: 45 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
LML{-1) -0.010503 0013732  -0.764869 0.4485
C 0202214 0210650 0.859853 0.3424
R-zquared 0.013423 Mean dependent var 0.041225
Adjusted R-squared -0.008521 S0 dependentvar 0.056597
5.E. of regression 0056866 Akaike info criterion -2.852815
Sum squared resid 0139050 Schwarz criterion -2.F72519
Log likelihood G6.18834 Hannan-Ciuinn criter. -2.822882
F-statistic 0585025 Durbin-\Watson stat 1.8994955
Prob{F-statistic) 0.448527
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Mull Hypothesis: LML has a unit root
Exogenous: Mone

Lag Length: 0 (Automatic based on SIC, MAXLAG=3)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.8326949 1.0000
Test critical values: 1% level -2. 617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNL)
Method: Least Squares
Date: 061514 Time: 07:32
Sample (adjusted); 1967 2011
Included observations: 45 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LML(-1) 0002668 0.000552 4832699 0.0000
R-squared -0.007720 MWean dependentvar 0.041225
Adjusted R-squared -0.007720 S.D. dependent var 0.056597
S.E. of regression 0.056815 Akaike info criterion -2 876055
Sum squared resid 0142030 Schwarz criterion -2.835907
Log likelihood 6571125 Hannan-CQuinn criter. -2 861088
Durbin-\Watzon stat 1.884652
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Mull Hypothesis: D(LML) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

{-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.203176 0.0000
Test critical values: 1% level -4 180911

5% level -3.515523

10% level -3.1882549

*MackKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LML 2}

Method: Least Squares

Date: 051514 Time: 07:33

Sample (adjusted): 1968 2011

Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D{LML-13) -0.960967 0154915  -6.203176 0.0000
C 0.051741 0.019876 2603172 0.0128
@TREMD(1966) -0.000481 0.000689  -0.697311 0.48495
R-squared 0434600 Mean dependent var 0.0003832
Adjusted R-squared 0.459483 5S.D. dependentvar 0.078793
S.E. ofregression 0.057930 Akaike info criterion -2 783422
Sum squared resid 0137591 Schwarz criterion -2 671773
Log likelihood G4 45528 Hannan-Ciuinn criter. -2.748308
F-statistic 1927491 Dwrbin-\Watson stat 2011739
Prob(F-statistic) 0.000004
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Mull Hypothesis: D(LML) has a unit root
Exogenous: Constant
Lag Length: O (Automatic based an SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.207653 0.0000
Test critical values: 1% level -3.588508
5% level -2.929734
10% level -2 603064
*Mackinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNL,2)
Method; Least Squares
Date: 051514 Time: 07:33
Sample (adjusted): 1968 2011
Included observations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{LMLE-1)) -0.953434 0.153590 -6.207653 0.0000
C 0.040129 0.010726 3720564 0.0006
R-zquared 0.478487 Mean dependentwvar 0.000383
Adjusted R-squared 0466070 S.D. dependentwvar 0.078793
S.E. of regression 0.057574 Akaike info criterion -2.827087
Sum squared resid 0.139222 Schwarz criterion -2 745887
Lag likelihoaod 64.19591 Hannan-Cluinn criter. 2797011
F-statistic 38.53485 Durbin-Watson stat 2002297

Frob(F-statistic) 0.000000

225

1Bz 350dhPP Lol piseaals syl die L b 3 ) il piles 12855 3ol v/



Mull Hypothesis: LNL has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West using Bartlett kernel)

Adj. +-5tat Prob.*

Phillips-Perron test statistic -1.81585812 0.6806
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*Mackinnon (1996) one-sided p-values.

Residual variance (no correction) 0.002842
HALC corrected variance (Bartlett kernel) 0.003652

Phillips-Perron Test Equation

Dependent Variable: D(LML)

Method: Least Squares

Date: 051514 Time: 07.34

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
LML-1) -0.138380 0.088915 -1586318 01271
C 2020847 1.266927 1.585078 01182
@TREMND(1966) 0006150 0.004227 1.455207 0.1530
R-zquared 0.060778 Mean dependent var 0.041225
Adjusted R-squared 0.016053 3.0 dependentwvar 0.056597
S.E. of regression 0056141 Akaike info criterion -2.857560
Sum sgquared resid 0132376 Schwarz criterion -2 737116
Log likelihood 67.29511 Hannan-Ciwinn criter. -2. 812660
F-statistic 1.358930 Durbin-Wat=zon stat 1.756893
Prob{F-statistic) 0267299
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Mull Hypothesis: LML has a unit root
Exogenous: Constant
Bandwidth: 1 (Mewey-West using Bartlett kernel)

Adj. +-5tat Prob.*

Phillips-Perron test statistic -0. 761757 08201
Test critical values: 1% level -3.584743

A% level -2.928142

10% level -2 602225

*MackKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.003090
HAC corrected variance (Bartlett kernel) 0.003218

Phillips-Perron Test Equation

Dependent Variable: D{LML)

Method: Least Squares

Date: 051514 Time: 0734

Sample (adjusted): 1967 2011

Included observations: 45 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.
LML(-1}) -0.010503 0013732 -0.764869 0.4485
c 0.202214 0210650 0.959953 0.3424
R-squared 0.013423 Mean dependentwvar 0.041225
Adjusted R-squared -0.008521 5.0 dependent var 0.056587
S.E. of regression 0.056866 Akaike info criterion -2.852815
Sum squared resid 0.1390580 Schwarz criterion -2 772519
Laog likelinood G6.18834 Hannan-Quinn criter. -2 822882
F-statistic 0.585025 Durbin-Watson stat 1.8899855
Prob(F-statistic) 0. 448527
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Mull Hypothesis: LML has a unit root
Exogenous: Mone
Bandwidth: 2 (Mewey-VWest using Bartlett kernel)

Adj. t-Stat Prob*

Phillips-Perron test statistic 4741147 1.0000
Test critical values: 1% level -2 617364

5% level -1.948313

10% level -1.612229

*Mackinnon (1996) one-sided p-values.

Fesidual variance (no correction) 0.003156
HAC corrected variance (Bartlett kernel) 0.003279

Phillips-FPerron Test Equation

Dependent Variable: D(LML)

Method: Least Squares

Date: 051514 Time: 0737

Sample (adjusted); 1967 2011

Included obsenvations: 45 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.

LML(-1) 0.002668 0.000552 4832699 0.0000
R-squared -0.007720 Mean dependent var 0.041225
Adjusted R-squared -0.007720 S.D. dependentvar 0.056597
S.E. of regression 0.056815 Akaike info criterion -2.876055
Sum squared resid 0142030 Schwarz criterion -2.835807
Log likelihood 65.71125 Hannan-Cuinn criter. -2.861089
Durbin-\Watson stat 1.884652
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Mull Hypothesis: DILML) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 1 (Newey-West using Bartlett kernel)

Adj. +-Stat Prob.*
Phillips-Perron test statistic -6.200580 0.0000
Test critical values: 1% level -4.180911
5% level -3.515523
10% level -3.188259
*MacKinnon (1996) one-sided p-values.
Residual variance (no carrection) 0.003127
HAC corrected variance (Bartlett kernel) 0.003082
Phillips-Perron Test Equation
Dependent Yariable: D(LML,2)
Method: Least Squares
Date: 056M5/M14 Time: 07:37
Sample (adjusted) 1968 2011
Included observations: 44 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DLMLE-13) -0.960967 0154915  -6.203176 0.0000
C 0.051741 0.0193876 2603172 0.0128
@TREMND(1966) -0.000481 0000689 -0.687311 0.4895
R-squared 0.434600 Mean dependentwvar 0.000383
Adjusted R-squared 0.458458 S.D. dependentwvar 0.0787483
S.E. of regression 0.057930 Akaike info criterion -2.793422
Sum squared resid 0.137591 Schwarz criterion -2 671773
Log likelihood G4.45528 Hannan-Cuinn criter. -2. 748308
F-statistic 1827491 Durbin-Watson stat 2011784
ProbiF-statistic) 0.000001
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Mull Hypothesis: D(LML) has a unit root
Exogenous: Constant
Bandwidth: 2 (Mewey-West using Bartlett kernel)

Adj. +-5tat FProb.*

Phillips-Perran test statistic -6.200182 0.0000
Test critical values: 1% level -3.5885049

5% level -2.8929734

10% level -2 603064

*MackKinnon (1996) one-sided p-values.

Residual variance (no correction) 0003164
HAC corrected variance (Bartlett kernel) 0.003021

Phillips-Perron Test Equation

Dependent Variable: D(LML,2)

Method: Least Squares

Date: 051514 Time: 07:38

Sample (adjusted): 1968 2011

Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Di{LMLE-13) -0.953434 0153590 -6.207653 0.0000
e 0.0401249 0.010786 3720564 0.0006
R-squared 0478487 WMean dependentvar 0.000383
Adjusted R-squared 0466070 3S.0D. dependent var 0.078793
S.E. of regression 0.057574 Akaike info criterion -2.827087
Sum squared resid 0.139222 Schwarz criterion -2.745987
Log likelihood G4.19591 Hannan-CQuinn criter. -2.797011
F-statistic 38.53495 Durbin-Watson stat 2.002297
Prob(F-statistic) 0000000
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Mull Hypothesis: RESIDO1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on 3I1C, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 {81230 0.2114
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*MackKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDOT)

Method: Least Squares

Date: 05M5M14 Time: 07:40

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RESIDOA(-1) -0.318717 0114596  -2.731230 0.0081
C -0.055525 0.050972  -1.089325 02822
@TREMD{1966) 0.002505 0.001991 1.257851 0.2154
R-squared 0.155956 Mean dependentvar 0.002096
Adjusted R-squared 0115764 S.D. dependentvar 0.1595849
S.E. ofregression 0150068 Akaike info criterion -0.891118
Sum squared resid 0.945855 Schwarz criterion -0.770674
Laog likelihood 23058016 Hannan-Cluinn criter. -0.846218
F-statistic 3.880226 Durbin-Watson stat 2061546
Prob(F-statistic) 0028423
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Mull Hypothesis: RESIDO1 has a unit root
Exogenous; Constant
Lag Length: O (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 463954 012987
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{RESIDO1)
Method: Least Squares
Date: 05M15/14 Time: 07:40
Sample (adjusted); 1967 2011
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDO(-1) -0.246406 0.099802 -2468954 0.01786
= 0.002085 0.022522 0.092583 0.9267
R-squared 0.124160 Mean dependentvar 0.002096
Adjusted R-squared 0103792 S.D. dependentwvar 0.1585849
S.E. of regression 0.151080 Akaike info criterion -0.898584
Sum squared resid (0.9831486 Schwarz criterion -0.818288
Log likelihood 2221814 Hannan-Cluinn criter. -0.868650
F-statistic 6.085731 Durbin-Watson stat 2140314
ProbiF-statistic) 0.017601

(1350 MADF st plosenl s ] die 3150 b 351 il ils 1353, sllh V7
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Mull Hypothesis: RESIDO1 has a unit root

Exogenous: Mone

Lag Length: 0 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 497267 0.01386
Test critical values: 1% level -2 617364
5% level -1.848313
10% level -1.612229
*Mackinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{RESIDOT)
Method: Least Squares
Date: 051514 Time: 07:41
Sample (adjusted); 1967 2011
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prab.
RESIDO(-1) -0.246408 0098671 -2 497267 0.0163
R-squared 0123986 Mean dependentvar 0.002096
Adjusted R-squared 0123886 S.0. dependentvar 0.15858249
S.E. of regression 0.149369 Akaike info criterion -0.942829
Sum squared resid 0.981682 Schwarz criterion -0.902681
Log likelihood 2221365 Hannan-Qwinn criter. -0.927862
Durbin-\Watson stat 2139883

risdhLevel ¢ pdi ae PP st plassals 1ot s 3 ) il il 13643, 3oll v
psdiEh
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Mull Hypothesis: RESIDOT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Mewey-West using Bartlett kernel)

Adj. +-5tat Prob.*

Phillips-Perron test statistic -2.877225 0.1783
Test critical values: 1% level -4 175640

5% level -3.513075

10% level -3.186854

*MacKinnon (1986) one-sided pvalues.

Residual variance (no correction) 0.0210149
HAC corrected variance (Bartlett kernel) 0.022882

Phillips-Perron Test Equation

Dependent YVariable: D(RESIDO1)

Method: Least Squares

Date: 051514 Time: 0742

Sample (adjusted); 1967 2011

Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RESIDOT(-1) -0.318717 0114596  -2.781230 0.0081
C -0.055525 0.050972 -1.088325 0.2822
@TREMND{1966) 0.002505 0.001991 1257851 02154
R-zquared 0.155956 Mean dependent var 0.002094
Adjusted R-squared 0115764 S.D. dependentvar 0.159589
S.E. of regression 0150068 Akaike info criterion -0.891118
Sum squared resid 0.945855 Schwarz criterion 0770674
Log likelihood 23.05016 Hannan-Qwinn criter. -0.846218
F-statistic 3880226 Durbin-Watson stat 2 061546
Prob(F-statistic) 0.028423

risdhLevel ¢ pdi ae PP ot plassals 1ot s 3 ) sl il 13735 soll v/
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Mull Hypothesis: RESIDOT has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West using Barlett kernel)

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2 478617 04273
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2 602225
*MackKinnon (1996) one-sided p-values,
Residual variance (no correction) 0.021811
HAC corrected variance (Bartlett kernel) 0.022031
Phillips-Perran Test Equation
Dependent Variable: DIRESIDOT)
Method: Least Squares
Date: 051514 Time: 0742
Sample (adjusted) 1967 2011
Included observations: 45 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
RESIDOT(-1) -0.246406 0099802  -2468954 0.0176
C 0.002085 0.022522 0.092583 0.9267
F-squared 0124160 WMean dependentvar 0.002096
Adjusted R-squared 0.103792 S.D. dependentwvar (0.159589
S.E. of regression 0.151080 Akaike info criterion -0.898584
Sum squared resid 0.981486 Schwarz criterion -0.818288
Log likelihood 2221814  Hannan-CQwinn criter. -0.868650
F-statistic 6.085731 Durbin-Watson stat 2140314

Frob(F-statistic) 0.017801

g3y Level s paldi e PP ot plascaal 3y dlodin 3 ) gl gls 1383, sl v/
I(J_gi”



Mull Hypothesis: RESIDOT has a unit root
Exogenous: Mone
Bandwidth: 3 (Mewey-West using Bartlett kernel)

Adj. t-5tat Prob.*
Phillips-Perron test statistic -2.509023 0.0132
Test critical values: 1% level -2 617364
5% level -1.848313
10% level -1.612229
*Mackinnaon (1996) one-sided p-values.
Residual variance (no correction) 0.021315
HAC corrected variance (Bartlett kernel) 0.022087
Phillips-Perron Test Equation
Dependent Variable: DIRESIDO1)
Method: Least Squares
Date: 05/15M14 Time: 07:43
Sample (adjusted); 1967 2011
Included obsenvations: 45 after adjustments
Variable Coefficient Std. Errar 1-Statistic Profb.
RESIDO1-1} -0.245408 0.098671 -2 497267 0.0163
R-zquared 0123986 Mean dependentvar 0.002096
Adjusted R-squared 0123986 S.D. dependentwvar 0.159539
S.E. ofregression 0149362 Akaike info criterion -0.942329
Sum squared resid (0.8931682 Schwarz criterion -0.902681
Log likelihood 2221365 Hannan-Ciuinn criter. -0.927862

Durbin-Watson stat 2138883
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1085822323 | 27924822,3 | 6950177178 | 23,6348863 3500000000 1727033 660000000 15007967232 1966
1579116752 | 36750909,4 | 7700534886 | 23,9449857 2600000000 1734000 880000000 16642189312 1967
210553006,1 | 36151651,08 | 834994257,9 | 24,69735056 3900000000 1739828 892850000 19018280960 1968
310424896,1 | 58160304,86 | 9089969357 25,17180753 5299999744 1856000 1464000000 21018314752 1969
2682076893 | 61857839,05 | 9847046239 26,41540709 8200000000 1983000 1634000000 26011373500 1970
331971049,3 | 55127762,21 | 9746454482 | 30,94616816 8300000256 2008000 1705993000 30161541940 1971
3831562295 | 59574071,01 | 1066189292 | 29,52064497 97999994838 2053000 1758665000 30318497792 1972
352791701,4 64731773 1146099302 32,36277801 12400000000 2182000 2094900000 34504847360 1973
4702482991 | 47230509,25 | 1203923927 48,18707306 16999999488 2293000 2275900000 55227170816 1974
5550687701 | 43715124,41 | 1304894095 | 51,03686721 24000000000 2437000 2231083000 61444505600 1975
606475312,9 | 49567288,43 | 1373513073 | 56,56956611 31399999488 2514000 2804000000 73817292800 1976
7288144921 | 5996682592 | 1500080046 63,31667454 38400000000 2650000 3796900000 86966280192 1977
634344701,1 | 52174149,87 | 1612253430 69,70223778 50800001024 2859000 3636655000 1,04559E+11 1978
5489999872 | 57233861,61 | 1625000018 | 79,45207387 50400002048 3023000 4547349000 1,28097E+11 1979
550920813,6 51867270 1673749955 100 54899998720 3158000 5186727000 1,625E+11 1980
613353592,9 61283418,4 1780870021 114,3539995 62999998464 3284000 7008004000 1,914E+11 1981
6449553886 | 6944289286 | 1877037056 116,5722318 71499997184 3425000 8095113000 2,076E+11 1982
663679870,8 | 722683925 | 1982151066 | 124,5047342 80299999232 3577000 8997757000 2,337E+11 1983
6668172294 | 1231417113 | 2055490601 | 135,0048479 89600000000 3715000 16624728000 2,676E+11 1984
711102257,8 | 123814512,3 | 2063712584 141,7179996 94500003840 3840000 17546745000 2,913E+11 1985
608385928,4 | 1453265312 | 2049266647 | 145,1268039 1,032E+11 3914000 21090775000 2,995E+11 1986
5322991748 | 150292216,2 | 2028773868 | 157,9589456 96099999744 3978000 23740000000 3,237E+11 1987
5744176385 | 1403656047 | 2118039962 | 172,2715479 91700002816 4093000 24181000000 3,495E+11 1988
575808109 | 1250020234 | 2134984294 | 199,8545889 1,148E+11 4095000 24982228000 4,233E+11 1989
5455123847 | 113336386 | 2109364470 | 260,3297851 1,499E+11 4144000 29504837000 5,558E+11 1990
581390134,8 | 88980464,17 | 2147333079 | 400,3575429 2,184E+11 4236000 35624000000 8,445E+11 1991
5677487651 | 108980070,9 | 2102239068 | 488,1403962 2,838E+11 6222000 53197575000 1,0482E+12 1992
5916821407 | 1236634202 | 2083318989 | 554,6467167 3,149E+11 6560000 68589510000 1,166E+12 1993
6300820505 | 1115881894 | 2162485002 | 715,924933 4,236E+11 6810000 79888767000 1,4915E+12 1994
560071336,6 | 107635391,6 | 2251146854 | 920,5150696 5,8E+11 “*'7560000 99080000000 1,9906E+12 1995
5223573243 | 1070027295 | 2275909468 | 1141,640316 6,394E+11 7810000 1,22159E+11 2,57E+12 1996
615889619,4 | 1058420655 | 2391980933 | 1221,57755 6,381E+11 “*'8070000 1,29294E+11 2,7802E+12 1997
6020753981 | 1220861066 | 2468524360 | 1183,328873 7,288E+11 "g326000 1,44468E+11 2,8305E+12 1998
5216361311 | 1135446668 | 2522831913 | 1311,795879 7,898E+11 “"§589000 1,48947E+11 3,2382E+12 1959
5865388631 | 9468384362 | 2568425421 | 1634,472726 8,526E+11 “*'gg52000 1,54758E+11 4,1235E+12 2000
6624828816 | 1015819484 | 2710081536 | 1646,097252 9,655E+11 """9075000 1,67214E+11 4,2608E+12 2001
696716498,9 | 108666339,8 | 2897077207 | 1677,477278 1,1113E+12 9305000 1,82285E+11 4,5461E+12 2002
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7346834825 | 111478800,2 | 3047725138 | 1817,107177 1,2651E+12 “9540000 2,02569E+11 5,2643E+12 2003
7154675943 | 1117947289 | 3203159098 | 2010,253481 1,4769E+12 9780000 2,24736E+11 6,1267E+12 2004
748943152,4 | 1081112626 | 3267222280 | 2341,126298 1,675E+12 10027000 2,53102E+11 7,499E+12 2005
8743448747 | 1393662344 | 3365238949 | 2605,271166 1,9512E+12 10110000 3,63087E+11 8,512E+12 2006
9078678951 | 108295831,9 | 3446004683 | 2796,265033 2,4449E+12 9969000 3,02824E+11 9,4101E+12 2007
1352477537 | 1092205156 | 3526708796 | 3204,580671 2,9094E+12 10315000 3,50006E+11 1,1043E+13 2008
1321742625 | 1923008915 | 3655742312 | 2843,533026 3,84581E+12 “"10544000 5,46814E+11 1,0034E+13 2009
1194344888 | 1633042531 | 3743480128 | 3291,80751 4,35092E+12 10812000 5,37566E+11 1,2034E+13 2010
1184651023 | 193705916,2 | 6950177178 | 3868,325597 4,62011E+12 | 77 11040000 | 7,49318E+11 1,4481E+13 2011

Source:

*: www, Worldbank. org

% . www.ons.dz

***: Algeria (July 2011). Annual IFS series.

U - - S e

% www.indexmundi.com
(1980 a1 2y A st dla 2eaSTl Laleo o 2ol alllall shaet o c7semes
U gL 2 jul Ul 40,3, gl v

Lnl Lnk Lnedu Lnpib i)
14.36191561 18.81330495 17.14502654 20.26912319 | 1966
14.36594144 18.50301835 17.41967353 20.3594479 1967
14.36929722 18.87754642 17.40323318 2046197054 | 1968
14.43393419 19.16524799 17.87871363 20.54293541 | 1969
14.50012141 19.55345255 17.94034939 20.70785228 | 1970
14.51264976 19.4072722 17.825164 20.69758432 | 1971
14.5348127 19.62055832 17.90273099 20.749934 1972
14.59575245 19.76395337 17.98576272 20.78735672 | 1973
14.64537156 19.68138836 17.67055062 20.8596301 1974
14.70627833 19.96877141 17.5932047 20.908852 1975
14.73738567 20.13460257 17.71884167 20.98938772 | 1976
14.7900702 20.22317458 17.90930207 21.04063758 1977
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14.86598247 20.40692979 17.77009772 2112878431 | 1978
14.92176027 20.26810306 17.86265627 21.20089868 | 1979
14.96544947 20.12360898 17.76419851 21.20877366 | 1980
15.00457275 20.12710164 17.93101987 21.23833243 | 1981
15.04661203 20.23445215 18.05601529 21.30036786 | 1982
15.09003502 20.28469171 18.09589742 21.35296034 | 1983
15.12788924 20.31331047 18.62884637 21.40744849 | 1984
15.16098292 20.31802655 18.63429513 21.44378039 | 1985
15.18007043 20.3823268 18.79449371 21.44777242 | 1986
15.19628974 20.22631999 18.82809207 21.44074783 | 1987
15.22478876 20.09271625 18.75976104 21.43069744 | 1988
15.22527728 20.16886728 18.64384048 21.47375695 | 1989
15.23717206 20.17128502 18.54587082 2148172513 | 1990
15.25912999 20.11723607 18.3039274 21.46965254 | 1991
15.64360196 20.18093258 18.50667559 21.48749248 | 1992
15.69650116 20.15718956 18.63307408 2146626884 | 1993
15.73390268 20.19848012 18.53032577 2145722813 | 1994
15.83838175 20.26136061 18.49426007 21.49452386 | 1995
15.87091552 20.14357472 18.4883649 21.53470564 | 1996
15.90366404 20.07386244 18.47745859 21.54564558 | 1997
15.93489371 20.23857832 18.62023715 21.5953877 1998
15.96599287 20.21589324 18.54770686 2162688638 | 1999
15.99615398 20.07248084 18.36605394 2164864788 | 2000
16.02103394 20.18974949 18.4363764 2167431558 | 2001
16.04606245 20.31150528 18.50379264 21.72024456 | 2002
16.07100404 20.36117123 18.529345 21.78696821 | 2003
16.09585004 20.41495033 18.53217497 2183766129 | 2004
16.12079201 20.38844686 18.49867146 2188740338 | 2005




=M

16.12903559 20.43417364 18.75261581 21.90720601 | 2006
16.11499084 20.58898545 18.50037722 2193676481 | 2007
16.1491097 20.62663147 18.50887947 2196048133 | 2008
16.17106754 21.02520396 19.07457185 2198419786 | 2009
16.19616719 21.00221687 18.9111256 22.019565 2010
16.2170356 20.90086366 19.08185167 2204328153 | 2011
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Résumeé :

Les economistes se sont assurés que le capital humain et surtout I’éducation est parmi les
facteurs les plus important qui permettent d’atteindre la croissance économique, due aux
nombreux études qui ont montré ¢a dans un certains nombre de pays, y-compris 'étude
« Schultz » et « Denson ».

Le but de cette étude était de mesurer I'impacte de I’éducation sur la croissance
économique en Algerie au cours de la période(1966-2011)en utilisant la méthodologie
de cointégration et le modele de correction d’erreur, les résultats de cette étude était
I’existence d'un lien de causalité et dans un sens dans le court et le long terme de les
dépenses d’éducation a la croissance économique.

Mots-clés : croissance économique, capital humain, education, cointégration, Algérie.
Abstract :

Economists have ensured that humain capital and especially education is among the most
important factors that achieve the economic growth, due to the many studies that have
shown that in a number of countries, including study “Schutz™ and “Denson”.

The purpose of this study was to measure the impact of education on economic growth
in Algeria during the period(1966-2011yusing the methodology of the cointegration test
and error correction model, and was the result of the presence of causal relationship with
one direction in the short and long term of education spending to economic growth.

Keywords: economic growth, humain capital, education, cointegration, Algeria.
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