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L EG ple 3Ll | Yogalll Juns | alall Blai¥) o @glat) 3Ll GDP %0 gaill Juiae
1980 | 391.2 |16739.2 | -----—--- 2.337029249 30174.7 | -—---—-
1981 540 | 18438.3 539 2.928686484 24849.3 | 24848.3
1982 | 541.5 | 16354.3 540.5 3.311055808 26603 26602
1983 | 399.5 | 14489.3 398.5 2.757207042 25510 25509
1984 357 | 17680.7 356 2.019150825 24440.8 | 24439.8
1985 225.9 | 12877.5 224.9 1.754222481 24355.5 24354.5
1986 | 225.9 | 10374.7 224.9 2.177412359 20999.8 | 20998.8
1987 1725 | 8134.7 1715 2.120545318 17912.9 17911.9
1988 | 187.2 | 9361.4 186.2 1.999700899 19270.8 | 19269.8
1989 | 196.2 | 10714.7 195.2 1.831129196 20657.8 | 20656.8
1990 166 7749.3 165 2.142128966 21426 21425
1991 | 161.7 | 8229.2 160.7 1.964954066 43557.8 | 43556.8
1992 | 134.7 | 6366.7 133.7 2.115695729 23333.4 | 233324
1993 456 | 7207.1 44.6 0.632709412 234246 | 23423.6
1994 80.3 | 6834.3 79.3 1.174955738 22697.1 | 22696.1
1995 | 119.6 | 6718.2 118.6 1.780238754 24608.4 | 24607.4
1996 | 140.7 | 8010.2 139.7 1.756510449 25138.2 | 25137.2
1997 86.8 | 8513.8 85.8 1.019521248 25494.2 | 25493.2
1998 | 133.1 | 9287.4 132.1 1.433124448 25908.7 | 25907.7
1999 | 184.4 | 7922.4 183.4 2.327577502 25225.3 | 25224.3
2000 | 378.5 | 7889.5 3775 4.797515685 25551.4 | 25550.4
2001 | 351.2 | 9484.1 350.2 3.703039825 29378.5 | 29377.5
2002 | 401.5 | 9028.3 400.5 4.447127366 28526 28525
2003 334 7857 333 4.250986382 31731.6 | 31730.6
2004 158 11711.7 157 1.349078272 33618.4 33617.4
2005 | 4445 | 127155 4435 3.495733554 44818.4 | 44817.4
2006 | 348.7 | 13446.6 347.7 2.593220591 45119.6 | 45118.6
2007 | 546.7 | 16866 545.7 3.241432468 48898 48897
2008 | 494.4 | 19327.5 493.4 2.558013194 50228.7 | 50227.7
2009 | 1437.3 | 23433.4 | 1436.3 6.133552963 49854.3 | 49853.3
2010 | 1432.8 | 27650.5 | 1431.8 5.181823114 52009.9 | 52008.9
2011 161.1 | 13871.8 160.1 1.161348924 20146.7 20145.7
2012 | 560.5 | 32170.5 559.5 1.742279417 39922.7 | 39921.7
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Model 3: OLS, using observations 1980-2012 (T = 33)
Dependent variable: GDP

p-value t-ratio Std. Error | Coefficient

*** | <0.0001 11.25 1999.69 22505.5 const

*** | <0.0001 5.147 4.25467 21.9005 EG
10289.04 S.D. dependent var 30163.41 Mean dependent var
7675.953 S.E. of regression 1.83e+09 Sum squared resid
0.443437 Adjusted R-squared 0.460829 R-squared
0.000014 P-value(F) 26.49569 F(1, 31)
686.0127 Akaike criterion —341.0064 Log-likelihood
687.0198 Hannan-Quinn 689.0057 Schwarz criterion
0.939434 Durbin-Watson 0.530504 rho

Model 11: OLS, using observations 1980-2012 (T = 33)
Dependent variable: | GDP

p-value t-ratio Std. Error | Coefficient

*** | <0.0001 27.67 0.319261 8.83356 const

*** | <0.0001 4.523 0.0568640 0.257180 | EG
0.311523 S.D. dependent var 10.26447 Mean dependent var
0.245669 S.E. of regression 1.870957 Sum squared resid
0.378096 Adjusted R-squared 0.397531 R-squared
0.000084 P-value(F) 20.45491 F(1, 31)
2.938043 Akaike criterion 0.530979 Log-likelihood
3.945101 Hannan-Quinn 5.931058 Schwarz criterion
0.883838 Durbin-Watson 0.557854 rho

Model 13: Cochrane-Orcutt, using observations 1981-2012 (T = 32)
Dependent variable: |_GDP

rho = 0.558109

p-value t-ratio Std. Error | Coefficient
*** 1 <0.0001 24.45 0.360789 8.82091 const
falaiel 0.0003 4.138 0.0630893 0.261084 | EG

310




2 2018 pewe>[22 JLs Y1y sLaBy) bl ) W1 L8 E
0.316374 S.D. dependent var 10.26290 Mean dependent var
0.207418 S.E. of regression 1.290667 Sum squared resid
0.571200 Adjusted R-squared 0.585032 R-squared

0.000261 P-value(F) 17.12576 F(1, 30)

2.246776 Durbin-Watson —0.194501 rho

Model 15: OLS, using observations 1980-2012 (T = 33)

Dependent variable: | GDP

p-value t-ratio Std. Error | Coefficient

*** 1 <0.0001 27.67 0.319261 8.83356 const

*** | <0.0001 4.523 0.0568640 0.257180 | EG
0.311523 S.D. dependent var 10.26447 Mean dependent var
0.245669 S.E. of regression 1.870957 Sum squared resid
0.378096 Adjusted R-squared 0.397531 R-squared
0.000084 P-value(F) 20.45491 F(1, 31)

2'3‘;80 Akaike criterion 0.530979 Log-likelihood

3.945101 Hannan-Quinn 5.931058 Schwarz criterion
0.883838 Durbin-Watson 0.557854 rho

Model 16: Cochrane-Orcutt, using observations 1981-2012 (T = 32)
Dependent variable: |_GDP

rho = 0.558109

p-value t-ratio Std. Error | Coefficient
**x 1 <0.0001 24.45 0.360789 8.82091 const
ikl 0.0003 4.138 0.0630893 0.261084 | EG
0.316374 S.D. dependent var 10.26290 Mean dependent var
0.207418 S.E. of regression 1.290667 Sum squared resid
0.571200 Adjusted R-squared 0.585032 R-squared
0.000261 P-value(F) 17.12576 F(1, 30)
2.246776 Durbin-Watson —0.194501 rho
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Null Hypothesis: D(EG) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=8)

Prob.* | t-Statistic
0.0009 | -5.426122 | Augmented Dickey-Fuller test statistic
-4.356068 1% level Test critical values:
-3.595026 5% level
-3.233456 10% level
*MacKinnon (1996) one-sided p-values.

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=8)

Prob.* | t-Statistic
0.0244 | -3.887455 | Augmented Dickey-Fuller test statistic
-4.273277 1% level Test critical values:
-3.557759 5% level
-3.212361 10% level
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Prob.* | Adj. t-Stat
0.0269 | -3.844738 Phillips-Perron test statistic
-4.273277 1% level Test critical values:
-3.557759 5% level
-3.212361 10% level
*MacKinnon (1996) one-sided p-values.
52028999 Residual variance (no correction)
48300135 HAC corrected variance (Bartlett kernel)
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Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend

Prob.* | Adj. t-Stat
0.0269 | -3.844738 Phillips-Perron test statistic
-4.273277 1% level Test critical values:
-3.557759 5% level
-3.212361 10% level
*MacKinnon (1996) one-sided p-values.
52028999 Residual variance (no correction)
48300135 HAC corrected variance (Bartlett kernel)

Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(EG) has a unit root
Exogenous: Constant

Prob.* | Adj. t-Stat
0.0000 | -8.426390 Phillips-Perron test statistic
-3.661661 1% level Test critical values:
-2.960411 5% level
-2.619160 10% level
*MacKinnon (1996) one-sided p-values.
90065.11 Residual variance (no correction)
28195.36 HAC corrected variance (Bartlett kernel)
Phillips-Perron Test Equation
Dependent Variable: D(EG,2)
Method: Least Squares
Date: 12/04/18 Time: 21:02
Sample (adjusted): 3 33
Included observations: 31 after adjustments
Prob. t-Statistic | Std. Error [Coefficient Variable
0.0000 | -6.624597 | 0.185457 |-1.228578 D(EG(-1))
0.9853 | -0.018573 | 55.74575 |-1.035350 C
8.083871 | Mean dependent var |0.602114 R-squared
483.6369 | S.D. dependentvar |0.588394 |Adjusted R-squared
14.37520 | Akaike info criterion | 310.2845 | S.E. of regression

313




TS slastgdlr ol (2012-1980) 8t IS L G o3l gadl Jo qdad) o S

14.46771 Schwarz criterion 2792018. | Sum squared resid
14.40536 | Hannan-Quinn criter. |-220.8156| Log likelihood
2.159006 | Durbin-Watson stat | 43.88529 F-statistic
0.000000 | Prob(F-statistic)

Step 1: cointegrating regression

Cointegrating regression -
OLS, using observations 1980-2012 (T = 33)
Dependent variable: |_GDP

coefficient std. error t-ratio p-value
const  8.70169  0.447094 19.46 3.43e-018 ***
| EG 0.224770  0.0674287 3.333 0.0024 ***
time 0.0246388 0.0198401 1.242 0.2242
timesq —0.000280962 0.000602096 —0.4666 0.6442

Mean dependent var 10.26447 S.D. dependent var 0.311523
Sum squared resid  1.192524 S.E. of regression 0.202784
R-squared 0.615994 Adjusted R-squared 0.576269
Log-likelihood  7.962214 Akaike criterion —7.924429
Schwarz criterion —1.938399 Hannan-Quinn —5.910312
rho 0.273065 Durbin-Watson 1.402195

Step 2: testing for a unit root in uhat

Augmented Dickey-Fuller test for uhat
testing down from 1 lags, criterion AIC
sample size 32

unit-root null hypothesis: a=1

model: (1-L)y = (a-1)*y(-1) + e

estimated value of (a - 1): -0.726935

test statistic: tau_ctt(2) = -4.32601

p-value 0.08227

1st-order autocorrelation coeff. for e: -0.027

There is evidence for a cointegrating relationship if:
(a) The unit-root hypothesis is not rejected for the individual variables, and

(b) the unit-root hypothesis is rejected for the residuals (uhat) from the
cointegrating regression.
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