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Abstract:

This study aims to predict natural gas prices in the main global markets of the European
Union, the United States of America, and Asia, using ARIMA models. These models have proven
their predictive effectiveness, especially in the short term. The study concluded that the natural gas
price chain of the European Union was unstable during the study period. That may happen as a result
of the high correlation between natural gas prices and oil prices, in addition to geopolitical tensions,
especially with the ongoing disputes between Russia and Ukraine. On the other hand, the study found
that the chain of natural gas prices in the United States of America is unstable as well. This is due to
the shale gas revolution that led to an oversupply, which contributed to a drop in prices. As for the
Asian market, the natural gas price chain is unstable too, and the reason behind this can be attributed
to the high volume of demand from China and India, which contributed to the rise in Liquefied Natural
Gas imports.
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Mull Hypothesis: D(LGAS_EU) has a unit root Mull Hypothesis: D(LGAS_US) has a unit root
Exogenous: Constant Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=15) Lag Length: 0 (Automatic - based on SIC, maxlag=15)
t-Statistic Prob.® t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.49403 0.0000 Augmented Dickey-Fuller test statistic -18.57125 0.0000
Test critical values: 1% level -3.454263 Test critical values: 1% level -3.451421
5% level -2.871961 5% level -2.870712
10% level -2.572396 10% level -2.571728
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Mull Hypothesis: D{LGAS_ASIA) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=15)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -14.62383 0.0000
Test critical values: 1% level -3.451421

5% level -2.870712

10% level -2 571728
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Date: 02/04i23 Time: 19:34 Date: 02/04/23 Time: 19:40
Sample: 2000M01 2022012 Sample: 1997M01 2022112
Included observations: 275 Included observations: 310

Autacorrelation Partial Correlation AC PAC  Q-Stat Prob Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

=3 (| 1 0236 0236 15417 0.000 i it 1 -0.050 -0.050 07755 0.379
I q: 2 -0.039 -0.101 15.846 0.000 1 11 2 -0.014 -0.017 08402 0657
g A 3 0101 0144 18671 0.000 1 11 3 0.006 0004 08511 0837
i i 4 0.009 -0.064 18.693 0.001 il (il 4 0059 0059 19476 0745
i il 5 0.035 0076 19.040 0.002 g g 5 -0.099 -0.093 50417 041
i Ifr 6 0024 -0026 19204 0.004 i i 6 0046 0039 57163 0456
il g 7 -0.097 -0.090 21841 0.003 i i 7 -0.040 -0041 62335 0513
i il 8 0.010 0056 21868 0.005 i I 8 -0.059 -0.064 73291 0502
g g 9 0144 0M8 27772 0.001 q qr 9 -0.085 -0.083 96225 0382
[jn] il 10 0.095 0.058 30333 0.001 1 i 10 -0.004 -0.028 9.6270 0474
g I 11 0150 0138 36784 0.000 p (i} 11 0088 0099 12102 0356
iy O 12 -0.062 -0.168 37.880 0.000 il Il 12 -0.075 -0.071 13.925 0.306
I il 13 -0.031 0.057 38151 0.000 o ol 13 0101 -0.108 17.256 0.18%
[l i 14 0.065 -0.021 39363 0.000 1| I 14 -0.024 -0.050 17.442 0233
O O 15 -0.119 -0.124 43516 0.000 ik 1 15 0036 0021 17.868 0270
O g 16 -0.159 -0.087 50.870 0.000 i it 16 -0.029 -0.011 18.152 0315
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Date: 02/05/23 Time: 14:16
Sample: 1997M01 2022M12
Included observations: 310

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

a a 1 0157 0157 7.7112 0.005
2 -0.053 -0.079 85756 0.014

3 0.037 0060 9.0085 0.029

4 -0.029 -0.051 9.2706 0.055

m 5 0.038 0080 97167 0.084
6 -0.173 -0.207 19263 0.004

! 7 -0.205 -0135 32666 0.000

! g -0.049 -0.032 33.447 0.000
] 9 0118 0144 37941 0.000
] 10 0178 0.149 48117 0.000
il 11 0128 0126 53473 0.000
il 12 0104 0070 56.956 0.000
! 13 0.002 -0.086 56.958 0.000
il 14 0111 0072 60.940 0.000
! 15 0,025 -0.012 61138 0.000
o 16 -0.185 -0.100 72326 0.000
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Dependent Variable: LOG{LGAS_US) Dependent Variable: LOG(LGAS_EU)
Method: ARMA Maximum Likelihood (BFGS) Method: ARMA Maximum Likelihood (BFGS)
Date: 02/02/23 Time: 1751 Date: 02/06/22 Time: 10:28
Sample: 1997M01 2022M12 Sample: 2000M01 2022M12
Included observations: 311 Included observations: 276
Convergence achieved after 117 iterations Convergence achieved after 29 iterations
Coeflicient covariance computed using outer product of gradients Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
c 0.244229 0132133 1.848356 0.0055 C 0.589163 0.168510 3.496299 0.0006
AR(1) 0.965237 0.043850 21.96194 0.0000 AR(1) 2342471 0175137 13.37505 0.0000
AR(2) -0.904170 0.056286 -16.06391 0.0000 AR(2) -2.079437 0270648  -7.683178 0.0000
AR(3) 0.832697 0.046537 17.89333 0.0000 AR(3) 0.722205 0.106508 §.780728 0.0000
MA{1) -0.074017 0721274  -0.102620 0.0083 MA(1) -1.150394 0181850  -6.326045 0.0000
MA(Z) 0.999999 19.50967 0.051257 0.0000 MA(2) 0.610337 0.082879 7.364198 0.0000
SIGMASQ 0.013123 0127477 0.102948 0.0000 SIGMASQ 0.006360 0.000205 30.98375 0.0000
R-squared 0.898818 Mean dependentvar 0.226880 R-squared 0.948436 Mean dependentvar 0.594567
Adjusted R-squared 0.896815 S.D. dependentvar 0.360720 Adjusted R-squared 0947278 S.D. dependentvar 0.351837
S.E. ofregression 0.115872 Akaike info criterion -1.426926 S.E. ofregression 0.080787 Akaike info criterion -2.156878
Sum squared resid 4068191 Schwarz criterion -1.342552 Sum squared resid 1.742571 Schwarz criterion -2.064572
Log likelihood 2281735 Hannan-Quinn criter. -1.393197 Log likelihood 3024923 Hannan-Quinn criter. -2.119829
F-statistic 4486016 Durbin-Watson stat 2.003112 F-statistic 818.5096 Durbin-Watson stat 1.955565
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
Inverted AR Roots 94 01+.94i .01-.94i Inverted AR Roots 96 .69-52i 59+.52i
Inverted MA Roots .04-1.00i 04+1.00i Inverted MA Roots 58-53i 58+53i
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Date: 02/04/23 Time: 19:38 Method. ARIA Maxmom LIKeieod (BFGS)
Sample: 2000M01 2022M12 gaie- 02/05/23 Time: 15.07
Included observations: 276 Imciuded baamaont A1
Q-statistic probabilities adjusted for 6 ARMA terms Convergence achieved after 55 iterations
Coefficient covariance computed using outer product of gradients
Autocorrelation  Partial Correlation AT PAC  Q-Stat Prob Vanaple Coefficient  Std. Eror  tStatistic  Prob.
c 0.002746 0.006016 0.456508 0.0064
H Hh 10020 0.020 01158 sl 0330053 o1oseas  ooeamse  oosar
i i 2 0041 0.041 03568 ARG 0005505 0080305 0069876  0.0008
i o 3 -0.006 -0.008 05984 AR(5) 0189902  0.094070  2.018730  0.0444
AR(B) -0.670057 0103112  -6.498340 0.0000
H H! 40020 0021 07103 MACT) -0.163650 0151726  -1.078593 0.0000
Nl Wil R 0056 0058 159580 MA[Z) 0.344052 0105568 3250052 0.0012
i il 6 0.038 0.037 19964 WAGH 0121265 0105667 1140514 00025
o [l 7 0095 0089 45476 0033 MA(S) 0.078716 0.102413 0.726082 0.0000
MA(E 0.506468 0.155428 3.837593 0.0002
iyl i 8 -0.049 -0.056 52413 0073 smmﬁ\éo 0.003895  0.000186  20.91286  0.0000
‘o ‘g 9 0103 0.108 86016 0.033 R-squared 0.242012 Mean dependentwvar 0.002737
i i 1070005 0005 88104 0072 A aTon T oaave Arae e coreron 2 810502
of regression alke info criterion -
ax Y 11 0015 0007 86790 0123 Sum squgred resid 1.202428 Schwarz criterion -2.44138584
11 (NN ']2 _UUU‘] _0015 85}‘92 0192 Log likelihood 417.3225 Hannan-Quinn criter. -2.542876
F-statistic 7.245257 Durbin-Watson stat 2.0232649
I I 13 -0.003 0.001 86818 0276  Pron(F-statisticy 0.000000
:[]: :[: :11; ggg’i gggg 35;33 gi: Inverted AR Roots 70-57i TO+57i 25+.85i 25-95i
-0. -0. , ) ~81-42 ~81+.42
TN i _“3 _002_1 _0045 10525 038? Inverted MA Roots 758$:gg:|| 7..33..205:' 24+970 24-917i0
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Date: 04/11/23 Time: 00:48 Date: 02/05/23 Time: 15:11
Sample; 1997101 20221112 Sample: 1997M01 2022M12
Included observations: 311 Included observations: 311
(Q-statistic probabilities adjusted for 5 ARMA terms Q-statistic probabilities adjusted for 12 ARMA terms

Autocorrelation  Partial Correlation AC  PAC  Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 -0.002 -0.002 0.0017
2 0001 0001 0.0023
3 -0.019 -0.019 0.1205

I I 1-0.017 -0.017 0.0872
I I 2 -0.009 -0.009 0.1130
I I 3 -0.046 -0.046 0.7671
I I 4 -0.019 -0.020 0.8751
I I
I I
I

I
I
I
I
I
I
a

I I

I I

I I

] 4 0083 0088 25700 I
I 5 0016 0.017 2.6528 I 5 -0.021 -0.023 1.0178
I 6 0039 0039 3.1349 0077 I i 6 -0.047 -0.050 1.7043
Iy 7 -0.083 -0.080 5.3095 0.070 I 7 -0.040 -0.044 22159
I g I I 8 0.048 0043 29542
I 9 0038 0037 67743 0.148 EI I 9 -0.044 -0.049 35722
I 10 -0.025 -0.035 6.9795 0222 I I 10 0.047 0.040 42886
] 11 0122 0136 11761 0.068 I 11 0019 0.020 44035
] 12 0096 0092 73685

12 -0.043 -0.032 12370 0.089
13 -0.018 -0.018 12475 0431

I
! 13 0019 0023 74803 0.008
I 14 -0.043 -0.040 13.090 0159

I

I

I
I
I
I
I
I I
I I 14 -0.023 -0.015 7.6964 0.022
I 15 0.026 -0.012 13307 0.207 I

16 -0.053 -0.046 14245 0.220 I

15 -0.011 -0.000 7.6951 0.053

1
1
1
1
1
1
1
8 -0.056 -0.064 6.3086 0.098 !
1
1
1
1
1
1
1
! 16 0024 0029 78817 0.096

|
|
|
]
|
|
|
|
| |
| |
b I
| |
| |
| |
| |
| |

I
]
I
I
I
I

i
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