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Kuwait Energy Consumption

1.Total Energy

Model Estimation Equation:

ENERGY_CONSUMPTION = C(1)*ENERGY_CONSUMPTION(-1) +
C(2)*POPULATION + C(3)*NGDPNCS + C(4)*ENERGY_RPRICESUSD + C(5)

Model Estimation Results

Dependent Variable: ENERGY_CONSUMPTION
Method: Least Squares

Date: 12/17/17 Time: 11:25

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
ENERGY_CONSUMPTION(-1) 0.610265 0.182225 3.348960 0.0021
POPULATION 77.52866 42.87548 2.808228 0.0403
NGDPNCS 0.999851 1.592327 2.627918 0.0534
ENERGY_RPRICESUSD -3.848749 3.108713 -2.238052 0.0225
C -10.23083 44.50486 -0.229881 0.0819
R-squared 0.945068 Mean dependent var 389.5595
Adjusted R-squared 0.937980 S.D. dependent var 173.5537
S.E. of regression 43.22145 Akaike info criterion 10.49880
Sum squared resid 57910.90 Schwarz criterion 10.71873
Log likelihood -183.9783 Hannan-Quinn criter. 10.57556
F-statistic 133.3338 Durbin-Watson stat 1.981024
Prob(F-statistic) 0.000000
Residuals Tests
Correlogram of Residuals
Date: OS/O02/18 Time: 1245
Sample: 1981 2016
Included observations: 26
Autocorrelation Fartial Correlation LT - Paac D-Stat Prob
I =11 1 e 1 D253 0253 24978 0114
I = 1 h 2 0124 0075 22202 0.200
o I 1 1 2 -0.020 -0.086 22575 0.354
1 I ' h 4 D018 0037 22TFI12 0.514
[ = l 1 1 5 -0.029 -0.094 26187 0.606
l l 1 1 & -0D.0132 0022 26262 0727
[ l 1 1 7 -D.0Z2 -0.012 26760 O0.816
[ = l [ 1 g -0.17F4 -0.194 51589 O0.740
g l 1 h 9 -D.0F6 0.025 54484 0794
[ = l [ = 1 10 -0.154 0128 66891 0754
[ = l [ = 1 11 -0.196 -0.168 S.7S06 0.642
= l I 1 12 -0.1F0 —0.0671 10426 0579
[ l [ 1 12 -0.247 -0.259 14067 0.3269
= ! [ 1 14 —0.121 -0.037 15129 0.3269
g l [ 1 15 0074 —0.052 154832 0417
l l [ = 1 16 —0.019 0126 15507 0488
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Correlogram of Residuals Sguared

Crate: 0S/02/M18 Time: 12:50
Sample: 1981 2016
Included cbservations: 26

Autocorrelation FPartial Correlation AT PacC Q-Stat FProb
1 3 1 /| 1 01326 0126 07226 02395
L ! O 1 2 -0.073 -0.092 093242 0627
[ ! g 1 32 -0.076 -0.054 11706 0760
[ ! [ 1 4 -0.090 -0.080 1.5141 0.824
O 1 [ 1 5 -0.084 -0.072 1.8242 0873
[ ! v 1 5 -0.050 -0.048 1.9296 0.925
[ ! [ 1 T -0.0F7F -0.091 22210 0.947
L | 1 [ 1 8 -0.055 -0.061 23662 0958
L ! O 1 9 -0.092 -0.112 238045 0972
! ! v 1 10 -0.022 -0.028 283220 0985
! g ! | . 11 0070 0027 20971 0989
1 1 [ 1 12 0001 -0.0682 320972 0995
! 1 ! | . 12 0,050 0.027 22479 0997
! ! v 1 14 0010 -0.027F 22536 0.999
1 1 1 1 15 0010 -0.001 322598 0999
[ ! [ 1 16 -0.047 -0.071 24139 1.000

Actual, Fitted, Residual Table

obs Actual | Fitted | Residual Residual Plot |
obs Actual Fitted Residual Residual Plot
1981 235 116 217 460 17 6463 1 1
1982 236.235 219 664 16 5706 1 1
19283 234 211 224 043 101675 1 1
1954 245012 223 389 21.6228 1 1
1985 2329 600 233 965 5. 64420 1 1
1986 275.241 254 375 20.8653 1 1
19287 283 236 Z287.929 -4 693203 [— [
1988 F15.189 03 214 11.9753 1 ;? 1
1929 235 T54 az= 238 191624 1 1
1990 ATS. 604 347,148 165543 1 1
1991 FTE.2670 154 6327 -7S.2692 1 1
1992 102812 122145 19 3329 1
1993 1TFE.TES 148 250 0. 4183 1 >9-
1994 211428 220,721 -9 29327 1 e 1
1995 2T AT 255 738 22 F2AT 1 [ 1
1996 275.961 07 411 -31.4502 -( 1
1997 202 678 2122901 20 61326 1 1
1998 355 314 I23.a4T2 31.8420 1 >s.-
1999 A6 1TE ISS. 2090 127203 1 eg 1
2000 353 396 a351.959 1 43635 1 1
2001 412 206 IST.ATO 55 0263 1

2002 428 913 205 384 30.5290 1 i
20032 AT1.845 421 266 50.5797 1

2004 502.209 465 548 6. TE16 1

2005 547 564 506.229 40 7255 1

2006 555 260 549 716 5 54435 1 1
2007 5511.028 569.161 181325 1 e< 1
2008 569.958 562.137 F. 82046 1 R
2009 557.440 S562.009 -10.5695 [y 1
2010 580.956 569.230 11.7259 [ [ 1
2011 5432 137 B00.260 -57.2224 ec< '
2012 Gdd 438 597.182 4F 2560 1 [
20132 63232 407 BET.2324 -22 2362 1
2014 643 952 BE0. 404 164519 1 1
2015 6571.930 E74.078 -22 13296 1 1
2016 683 218 G6E1.67S 21.5397 1 [~ 1

94
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Actual, Fitted, Residual Graph
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Histogram - Normality Test
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Normality Test For Residuals

16
Series: Residuals
14 Sample 1961 2016
Obsemvations 36
124
Mean 16314
10 Median 6.732326
Maximum 65.03627
8 Minimum  -165.5435
Std. Dev. 40.67674
&7 Skewness  -2.003119
" Kurtosis 8.927309
5] Jarque-Bera  76.78329
Probability ~ 0.000000
8 T
=175 <1500 125 100 75 -0 =25 0 25 ] 75
Serial Correlation LM Test
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 2.796001 Prob. F(2,29) 0.0776
Obs*R-squared 5.819613 Prob. Chi-Square(2) 0.0545
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 03/14/19 Time: 09:42
Sample: 1981 2016
Included observations: 36
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
ENERGY_CONSUMPTION(-1) -0.408186 0.249366 -1.636893 0.1125
POPULATION 53.66447 47.25284 1.135688 0.2654
NGDPNCS -0.175346 1.511619 -0.115999 0.9085
ENERGY_RPRICESUSD 4181774 3.442080 1.214897 0.2342
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C -24.65825 43.40667 -0.568075 0.5744
RESID(-1) 0.490549 0.228589 2.145981 0.0404
RESID(-2) 0.280942 0.216626 1.296899 0.2049
R-squared 0.161656 Mean dependent var 1.53E-14
Adjusted R-squared -0.011795 S.D. dependent var 40.67674
S.E. of regression 40.91592 Akaike info criterion 10.43358
Sum squared resid 48549.26 Schwarz criterion 10.74149
Log likelihood -180.8045 Hannan-Quinn criter. 10.54105
F-statistic 0.932000 Durbin-Watson stat 1.969903
Prob(F-statistic) 0.487112
Heteroskedasticity Test
Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 0.389046 Prob. F(4,31) 0.8148
Obs*R-squared 1.720799 Prob. Chi-Square(4) 0.7869
Scaled explained SS 5.057917 Prob. Chi-Square(4) 0.2814
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/02/18 Time: 12:57
Sample: 1981 2016
Included observations: 36
Variable Coefficient Std. Error t-Statistic Prob.
C 1265.481 4904.300 0.258035 0.7981
ENERGY_CONSUMPTION(-1) 13.24970 20.08065 0.659824 0.5142
POPULATION -580.7578 4724.747 -0.122918 0.9030
NGDPNCS -109.9099 175.4696 -0.626376 0.5357
ENERGY_RPRICESUSD -110.6388 342.5707 -0.322966 0.7489
R-squared 0.047800 Mean dependent var 1608.636
Adjusted R-squared -0.075065 S.D. dependent var 4593.583
S.E. of regression 4762.872 Akaike info criterion 19.90334
Sum squared resid 7.03E+08 Schwarz criterion 20.12327
Log likelihood -353.2600 Hannan-Quinn criter. 19.98010
F-statistic 0.389046 Durbin-Watson stat 1.673903

Prob(F-statistic)

0.814818
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Model Forecasting Results

1. Reference Scenario
Static Forecast Graph and Evaluation

Static Forecast

Forecast: ENERGY_CONF
Elty e Actual: ENERGY_CONSUMPTION
! Forecast sample: 1980 2040
Adjusted sample: 1881 2017
Included observations: 36
Root Mean Squared Error 4010720
Mean Absolute Error 27.79822
Wean Abe. Percent Error 11.34388
Theil Inequality Coefficient  0.047237
Bias Proportion 0.000000
Variance Proportion 0.014124
Covariance Proportion 0.935876

e —

1385 1550 1385 2000 2005 2010 2015

| — ENERGY_CONF - +25E

Static Forecast Results

Static Forecast Results
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Dynamic Forecast Graph and Evaluation
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2. High Growth Scenario

Static Forecast Graph and Evaluation
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Dynamic Forecast Graph and Evaluation
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3. Low Growth Scenario
Static Forecast Graph and Evaluation
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Dynamic Forecast Graph and Evaluation
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