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M99 NSNAABY unit root At NMsMAEaL Augmented Dickey-Fuller

At level without intercept and trend

ADF Test Statistic 1.788988 1% Critical Value* -2.5852
5% Critical Value -1.9431
10% Critical Value -1.6173

*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LMP)

Method: Least Squares

Sample(adjusted): 3 108

Included observations: 106 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
LMP(-1) 0.000443 0.000248 1.788988 0.0765
D(LMP(-1)} 0.357534 0.091976 3.887240 0.0002
R-squared 0.126151 Mean dependent var 0.003293
Adjusted R-squared 0.117749 S.D. dependent var 0.012531
S.E. of regression 0.011770 Akaike info criterion -6.027783
Sum squared resid 0.014408 Schwarz criterion -5.977530
Log likelihood 321.4725 F-statistic 15.01369

Durbin-Watson stat 1.988286 Prob(F-statistic) 0.000187
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At level with intercept

ADF Test Statistic -0.859995 1% Critical Value* -3.4928
5% Critical Value -2.8887
10% Critical Value -2.5811
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMP)
Method: Least Squares
Sample(adjusted): 3 108
included observations: 106 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LMP(-1) -0.009506 0.011053 -0.859995 0.3918
D(LMP(-1)) 0.359519 0.092087 3.904142 0.0002
C 0.047424 0.052873 0.900345 0.3700
R-squared 0.132975 Mean dependent var 0.003293
Adjusted R-squared 0.116139 S.D. dependent var 0.012531
S.E. of regression 0.011781  Akaike info criterion -6.016765
Sum squared resid 0.014296  Schwarz criterion -5.941374
Log likelihood 321.8880 F-statistic 7.898488
0.000644

Durbin-Watson stat 1.988080 Prob(F-statistic)
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At level with intercept and trend

ADF Test Statistic -2.028675 1% Critical Value* -4.0468
5% Critical Value -3.4523
10% Critical Value -3.1514
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMP)
Method: Least Squares
Sample(adjusted): 3 108
Included observations: 106 after adjusting endpoints
Variable Coefficient Std. Error  {-Statistic Prob.
LMP(-1} -0.050017 0.024655  -2.028675 0.0451
D{LMP{-1}) 0.381488 0.091835 4.154069 0.0001
C 0.232057 0.113392 2.046501 0.0433
@TREND(1) 0.000153 8.35E-05 1.833047 0.0697
R-squared 0.160625 Mean dependent var 0.003293
Adjusted R-squared 0.135938 S.D. dependent var 0.012531
S.E. of regression 0.011648 Akaike info criterion -6.030298
Sum squared resid 0.013840 Schwarz criterion -5.929790
L.og likelihood 323.6058 F-statistic 6.506332
0.000451

Durbin-Watson stat 2.016863 Prob(F-statistic)
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At first difference without intercept and irend

ADF Test Statistic -5.450521 1% Critical Value* -2.58564
5% Critical Value -1.9431
10% Critical Value -1.6173
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMP,2)
Method: Least Squares
Sample{adjusted): 4 108
Included observations: 105 after adjusting endpoints
Variable Coefficient  Std. Error t-Statistic Prob.
D(LMP(-1)) -0.591517 0.108525 ~5.450521 0.0000
D(LMP{(-1),2) -0.023001 0.098686 -0.233075 0.8162
R-squared 0.301867 Mean dependent var 2.90E-05
Adjusted R-squared 0.295089 S.D. dependent var 0.014264
S.E. of regression 0.011976 Akaike info criterion -5.993011
Sum sguared resid 0.014772 Schwarz criterion -5.942459
Log likelihcod 316.6331 F-statistic 44.53636
0.000000

Durbin-Watson stat 1.988492 Prob(F-statistic)
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At first difference with intercept

ADF Test Statistic -5.767347 1% Critical Value* -3.4934
5% Ciritical Value -2.8889
10% Critical Value -2.5812
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMP,2}
Method: Least Squares
Sample{adjusted): 4 108
Inctuded observations: 105 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
D{(LMP{-1)) -0.649338 0.112589  -5.767347 0.0000
D(LMP(-1),2) ~ 0.006298 0.099211 0.063485 0.9495
C 0.002094 0.001212 1 .726951 0.0872
R-squared 0.321700 Mean dependent var 2.90E-05
Adjusted R-squared 0.308400 S.D. dependent var 0.014264
S.E. of regression 0.011862  Akaike info criterion -6.002783
Sum squared resid : 0.014352 Schwarz criterion -5.926956
Log likelihood 318.1461 F-statistic 24.18801
Durbin-Watson stat 1.984391  Prob(F-statistic) 0.000000
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Ad first difference with intercept and trend
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ADF Test Statistic -5.731429 1% Critical Value* -4.0477
5% Critical Value -3.4527
10% Critical Value -3.1516
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMP,2)
Method: Least Squares
Sample(adjusted): 4 108
Included observations: 105 after adjusting endpoinis
Variable Coefficient  Std. Error t-Statistic Prob.
D{LMP{-1)) -0.648834  0.113206  -5.731429 0.0000
D(LMP(-1),2) 0.005960 0.099729 0.059763 0.9525
C 0.001826 0.002450 0.745314 0.4578
@TREND(1) 4.85E-06 3.84E-05 0.126230 0.8998
R-squared 0.321807 Mean dependent var 2.90E-05
Adjusted R-squared 0.301663 S.D. dependent var 0.014264
S.E. of regression 0.011920 Akaike info criterion -5.983894
Sum squared resid (0.014350 Schwarz criterion -5.882790
Log likelihood 318.1544  F-statistic 15.97508
Durbin-Watson stat 1.985069 Prob(F-statistic) 0.000000
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ABLSRLALNSNAN Level WAT P-lag 1 (with intercept and trend)

Sample: 1 108

Included obsearvations: 108

Autocorrelation

Partial Correlation

AC  PAC

Q-Stat

Prob

0.966 0.966
0.930 -0.050
0.893 -0.019
0.855 -0.048
0.816 -0.025
0.775 -0.051
0.732 -0.656
0.683 -0.036
0.644 -0.029
10 0.600 -0.016
11 0.558 -0.008
12 0516 -0.412
{3 0.480 0.048
14 0.447 0.023
15 0.415 -0.005
16 0,386 0.006
17 0.356 -0.035
18 0.326 -0.027
19 0.298 -0.003
20 0.270 -0.033
21 0.245 0.008
22 0.225 0.054
23 0209 0.058
24 0181 -0.074
25 0172 -0.019
26 0.149 -0.092
27 0.124 -0.044
28 0.097 -0.065
29 0.068 -0.042
30 0.039 -0.038
31 0.011 0.000
32 -0.006 0.142
33 -0.021 0.042
34 -0.036 -0.009
35 -0.049 0.026
36 0.062 -0.020
37 0.069 0.050
38 0.071 0.037
39 -0.068 0.027
40 0.066 -0.031
41 .066 -0.062
42 0.067 -0.021
43 0.066 0.004
44 -0.0e6 0.002
45 -0.066 -0.006

[l w e B [ o p B AL B RN FO I N I

103.58
200.43
290.89
374.17
451.00
an.02
584.10
840.39
£90.18
733.89
772.02
§05.04
§33.84
§59.08
§81.09
900.30
916.83
930.86
94274
952 .61
960.79
967.76
973.68
975.02
983.26
986.46
988.71
990.10
990.80
991.04
891.06
991.07
991.14
991.35
991.75
992.38
993.18
994.05
994 .86
995.63
996.41
997.21
988.01
998.81
999.64

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.008
0.000
¢.000
0.008
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
(0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.008
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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ABLSALALNTNRIN Level LAY P-lag 1 {with intercept and trend) (6®)

46 -0.065 0.010 1000.4 0.000
47 -0.063 0.018 1001.2 0.000
48 -0.062 -0.050 1002.0 0.000
49 0060 0.016 10027 0.000
50 -0.057 0.017 1003.4 0.060
51 -0.058 -0.052 1004.1 0.000
52 -0.059 0.012 1004.8 0.000
53 -0.060 0.018 10056 0.000
54 -0.061 0.019 1006.4 0.000
65 -0.063 -0.013 1007.3 0.000
56 -0.066 -0.042 10083 0.000
57 -0.074 -0.080 10095 0.000
58 -0.083 -0.030 1011.2 0.000
58 -0.094 -0.043 1013.3 0.000
60 -0.106 -0.030 1016.1 0.000
61 -0.119 -0.054 18196 0.000
62 -0.137 -0.113 10245 0.000
63 -0.158 -0.048 1031.1 0.000
b4 0.176 0.007 1039.5 0.000
65 -0.196 -0.034 1050.1 0.000
66 -0.219 -0.055 1063.7 0.000
b7 -0.242 -0.014 10806 0.000
65 -0.266 -0.019 1101.6 0.000
69 -0.293 -0.060 11277 0.000
70 -0.320 -0.002 1159.6 0.000
71 -0.341 0.651 11970 0.000
72 0358 0.015 1239.3 0.000
73 0370 0.056 128556 0.000
74 -0.380 0.010 1336.0 0.000
75 0386 0.029 1389.8 0.000
76 -0.352 -0.001 1446.8 0.000
77 -0.3%4 0.012 1506.1 0.000
78 -0.386 0.109 1565.0 0.000
79 0377 0036 1623.2 0.000
60 -0.368 -0.020 1680.5 0.000
81 -0.358 -0.011 17369 0.000
82 -0.348 -0.028 1792.4 0.000
83 -0.340 -0.041 1847.3 0.000
84 -0.337 -0.095 1903.4 0.000
85 -0.333 0.021 1960.6 0.000
86 -0.334 -0.0/8 2020.7 0.000
87 -0.33¢c 0.070 2082.3 0.000
88 -0.320 0.097 2143.2 0.000

89 -0.308 0.038 2203.0 0.000
90 -0.300 -0.018 2262.5 0.000

91 0.230 0.042 2321.2 0.000
92 -0.278 0.039 2378.7 0.000
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ABLTALRLNTNANN Level waz P-lag 1 (with intercept and trend){ 68)

83 -0.265 -0.046 24355 0.000
94 -0.257 -0.629 2491.4 0.000
95 0.246 -0.617 2546.8 0.000
96 -0.236 -0.052 2602.0 0.000
97 -0.222 0.013 2655.3 0.000
98 -0.206 0.00% 2705.9 0.000

1]
111
1]
.
1]
1
L N 93 0.185 0.033 27523 0.000
t ]t
N
(I
[ 1
Pt
1
t ]

10 -0.168 -0.006 2794.2 0.000
10 -0.142 -0.038 2631.9 0.000
10 -0.130 0.008 28656 0.000
10 -0.111 -0.013 2824.9 0.000
10 -0.091 -0.001 2919.4 0.000
10 -0.070 -0.018 2839.0 0.000
10 -0.050 0.008 28537 0.000
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ABLTATALNTHAIN NAFI9BUAY 1 WAE P-lag 1 (without intercept and trend)

Sample: 1 108
Included obserations: 107

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.354 0.354 13.801 0.000
0.120 -D.006 15.400 0.000
0106 0.075 16.857 0.001
-0.005 -0.076 16.658 0.002
0.141 0.186 18.927 0.002
0.151 0.0456 21.559 0.001
-0.002 -0.086 21.560 0.003
-0.094 -0.118 22600 0.004
.629 0.060 22.699 0.007
10 0.026 0.040 22,777 0012
11 0.027 -0.018 22.866 0.018
12 0.156 -0.230 25.854 0.011
13 0.282 -0.173 26.415 0.001
14 -0.173 0.037 40.171 0.000
15 -0.193 -0.128 44.898 0.000
16 -0.095 -0.020 45.055 0.000
17 0.013 0.076 46.077 0.000
18 -0.096 0.007 47.277 0.000

19 -0.170 0.124 £1.087 0.000
20 -B8.121 -0.075 £3.058 0.000

21 -0.038 0.052 £3.255 0.000
22 -0.070 -0.059 £3.926 0.000
23 0.078 -0.077 =4.760 0.000
24 -0.034 0.025 £4.926 0.000
25 -0.057 -0.028 £5.384 0.000
26 -0.018 -0.054 £5.436 0.001
27 0.069 -0.009 55.138 0.001
28 0.052 -0.029 £5.543 0.001
29 -0.003 D.004 <5544 0.002
30 -0.033 -0.055 £3.7068 0.002
31 -0.007 0.033 L5717 0,003
32 0.024 0.014 £5.804 0,004
33 D.152 0.159 [J.454 0.002
34 0.067 -0.112 £i.166 0.003
35 0.088 0004 1,907 0.003
36 0.060 0.034 2491 0.004
37 -0.013 0031 ©..518 0.005

QO NOOWM =Wk =

38 0.0682 -0.071 +:169 0.006
39 0.084 0062 ©i674 0006
40 -0.028 -0.049 1310 0.008
41 -0.033 -0.046 +.000 0,010
42 0.044 0.041 5346 0.012
43 0.045 -0.0292 i-.717 0.014
44 -0.001 -0.02z £3.717 0019
f

45 -0.029 -0.065 £5.670 0.023
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AALSRIALNTNAIN HAAIBUAL 1 WRS P-lag 1 (without intercept and frend) (@)

46 -0.159 -0.087 70.734 0.011
47 0.181 0111 75,185 0.006
48 -0.125 0.002 78.270 0.004
49 -0.083 -0.040 79.656 0.004
50 0.033 0.055 79.878 0.005
51 -0.073 -0.05c 80.996 0.005
52 -0.120 -0.052 84.066 0.003
53 0.005 0.035 84.072 0.004
64 -0.010 D.026 B64.093 0.005
55 0.135 0.166 ©8.185 0.003
56 0.137 -0.037 92475 0.002
67 -0.017 -0.043 92.544 0.002
68 -0.041 -0.080 92847 0.002
69 0.009 -0.083 92865 0.003
60 0.086 -0.043 94.815 0.003
61 0.068 -0.048 95.987 0.003
62 0.028 -0.044 956.163 0.004
63 -0.034 -0.034 56.492 0.004
64 0.007 0.0068 96.504 0.005
65 0.076 0.017 98.103 0.005
66 0.077 -0.077 99.772 0.005
67 0.030 -0.016 100.03 0.006
68 -0.032 0.056 100.33 0.007

69 -0.021 0.001 100.47 0.008
70 -0.004 -0.036 100.47 0.10

71 0.022 -0.060 10062 0.012
72 0.030 -0.001 100.92 0.014
73 -0.014 -0.010 10098 0.017
74 0023 -0.080 101.17 0.020
75 0.008 -0.016 101.19 0.024
76 0.015 0.029 101.27 0.028
77 0.014 -0.048 101.35 0.033
78 0.015 0.015 101.44 0.039
79 -0.009 0.011 101.47 D0.045
80 -0.023 0.008 101.70 0.051
81 0.025 -0.061 101.98 0.058
g2 -0.021 -0.028 102.19 0.065
83 -0.026 -0.055 102,52 0.072
84 -0.003 0.042 10252 0.083
85 0.016 0.054 10265 0.093
86 0.005 -0.058 10266 0.106
87 -0.005 0.042 10267 0.120
88 0.000 -0.026 10267 0.136
89 0.012 0.043 102.77 0.151
90 0.007 -0.039 10281 0.168
91 -0.012 0.014 10291 0.185
92 -0.011 -0.065 103.01 0.203
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ABLTALALLNGNAIN AAGIIAUAY 1 WAz P-lag 1 (without intercept and trend) (D)

93 0.007 -0.020 103.06 0.223
94 0.010 -0.024 103.14 0.244
g5 0.015 0.050 103.35 0.262
96 0.009 -0.005 103.44 0.284
97 0.001 -0.034 103.44 0309
98 -0.001 -0.010 103.44 0.334
99 -0.008 -0.015 103.54 0.357
10 -0.003 0.036 103.55 0.364
10 0.000 0.025 103.55 0.411
10 -0.003 0.020 103.57 0.438
10 -0.003 -0.021 103.60 0.485
10 -0.001 0.008 103.61 0.492
10 0.007 -0.053 103.87 0.513
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m$ nslssIATNgTIIAeT

wudhass AnMP, Al AR(1)

Dependent Variable: D{LMP)

Method: Least Squares

Sample{adjusted): 3 108

Included observations: 106 after adjusting endpoinis

Convergence achieved after 3 iterations

Variable Coefficient  Std. Error  t-Statistic Prob.

C 0.003324 0.001778  1.869646 0.0643

AR(1) 0.357175 0.091931  3.885252 0.0002
R-squared 0.126749 Mean dependent var 0.003293
Adjusted R-squared 0.118352 S.D. dependent var 0.012531
S.E. of regression 0.011766  Akaike info criterion -6.028468
Sum squared resid 0.014398 Schwarz criterion -5.978214
Log likelihood 321.5088 F-statistic 15.09518
Durbin-Watson stat 1.988057  Prob(F-statistic) 0.000180

inverted AR Roots .36




wusdnaes AinMP,

AAdl AR(1)

Dependent Variable: D(LMP)

Method: Least Squares

Sample(adjusted): 14 108

60

AR(12)

Included observations: 95 after adjusting endpoints

Convergence achieved after 2 iterations

Variable Coefficient Std. Error t-Statistic Prob.

c 0.003353 0.001547 2.167939 0.0327

AR(1) 0.362925 0.096134 3.775191 0.0003

AR(12) -0.172716 0.098471 -1.753977 0.0828
R-squared 0.157156 Mean dependent var 0.003389
Adjusted R-squared 0.138833 S.D. dependent var 0.013148
S.E. of regression 0.012202  Akaike info criterion -5.943424
Sum sguared resid 0.013697 Schwarz criterion -5.862775
Log likelihood 285.3126 . F-statistic 8.577107
Durbin-Watson stat 2.061988 Prob(F-statistic) 0.000384

Inverted AR Roots 87 -.22i 87+.22i 64-61i  .64+.61i

25+.83i .25 -.83i -.20+.83i -.20-.83i

-.58+.61i -.58 -.61i -.81-22i -81+.22i
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wuud1aed AinMP, AAsl AR(1)  AR(13)
Dependent Variable: D(LMP)

Method: Least Squares

Sample{adjusted}: 15 108

Included observations: 94 after adjusting endpoints

Convergence achieved after 2 iterations

Variable Coefficient Std. Error  i-Statistic Prob.
Cc 0.003356 0.001317 0549053  0.0125
AR(1) 0.318842 0.095910 3.324392 0.0013
AR(13) -0.260359 0.098237 -2.650307  0.0095
R-squared 0.191310 Mean dependent var 0.003436
Adjusted R-squared 0.173537 S.D. dependent var 0.013211
S.E. of regression 0.012010 Akaike info criterion -5.974729
Sum squared resid 0.013126 Schwarz criterion -5.893560
Log likelihood 283.8123 F-statistic 10.76384
Durbin-Watson stat 2.000344 Prob(F-statistic) 0.000064
Inverted AR Roots .90 -.21i 90+.21i 70 -.59i 70+.59i
34+ .84i 34 -.84i -.09 -.89i -.09+.89i
-49+.74i -49 - 74i - 78+.42i -.78-42i

-.88
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wuud1aed AinMP, MAd  AR(1)  MA(13)
Dependent Variable: D{LMP)

Method: Least Squares

Sample(adjusted): 3 108

Included observations: 106 after adjusting endpoints

Convergence achieved after 5 iterations

Backcast: -10 2

Variable Coefficient Std. Error t-Statistic Prob.
c 0.003273 0.001224 2.675221 0.0087
AR(1) 0.317267 0.094208 3.367727 0.0011
MA(13) -0.288016 0.097817 -2.944437 0.0040
R-squared‘ 0.188845 Mean dependent var 0.003293
Adjusted R-squared 0.4173094 S.D. dependent var 0.012531
S.E. of regression 0.011395 Akaike info criterion -6.083364
Sum squared resid 0.013375 Schwarz criterion -6.007983
Log likelihood 3254183 F-statistic 11.98970
Durbin-Watson stat 1.986325 Prob{F-statistic) 0.000021
Inverted AR Roots 32
inverted MA Roots 21 .80 -.42i .80+.42i 52+.75i
.52 -.75i .11+.90i .11 -.90i -.32+.85i
-.32 -.85i -.68+.60i -.68 -.60i -.88+.22i

-.88-22i
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wudnees AnMP,  Aiedfl MA(1)

Dependent Variable: D(LMP)

Method: Least Squares

Sample(adjusted): 2 108

Included observations: 107 after adjusting endpoints

Convergence achieved after 4 iterations

Backcast: 1

Variable Coefficient Std. Error t-Statistic Prab.

C 0.003390 0.001547 2.182011 0.0306

MA(1) 0.363942 0.091258 3.988058 0.0001
R-squared 0.122390 Mean dependent var ©0.003348
Adjusted R-squared 0.114031 S.D. dependent var 0.012485
S.E. of regression 0.011752 Akaike info criterion -6.031144
Sum squared resid 0.014500 Schwarz criterion -5.981185
Log likelihood 3246662 F-statistic 14.64308
Durbin-Watson stat 1.967478 Prob(F-statistic) 0.000221

Inverted MA Roots -.36
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AAali MA(T)  AR(13)
Dependent Variable: D{LMP)

" Method: Least Squares

Sample{adjusted): 15 108

Included observations: 94 afier adjusting endpoints

Convergence achieved after 4 iterations

Backcast: 14

Variable Coefficient Std. Error t-Statistic Prob.
Cc 0.003354 0.001305 2.570418 0.0118
AR(13) -0.270604 0103914  -2.604109 0.0108
MA(1) 0.335038 0.099671 3.361434 0.0011
R-squared 0.184464 Mean dependent var 0.003436
Adjusted R-squared 0.166540  S.D. dependent var 0.013211
S.E. of regression 0.012061 - Akaike info criterion -5.966299
Sum squared resid 0.013237  Schwarz criterion -5.885130
Log likelihood 283.4161  F-statistic 10.29153
Durbin-Watson stat 1.984452  Prob(F-statistic) 0.000093
Inverted AR Roots .88 -.22i .88+.22i .68 -.60i .68+.60i
.32 -.85i .32+.85i -.11-.90i -11+.90i
-51-74i ~51+.74i -.80+.42i -.80-.42i
-90
Inverted MA Roots -.34
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wuud1aed AinMP, Aaell MA(T)  MA(13)
Dependent Variable: D(LMP)

Method: Least Squares

Sample{adjusted): 2 108

included observations: 107 after adjusting endpoints
Convergence achieved after 6 iterations

Backcast: -11 1

Variable Coefficient Std. Error t-Statistic Prob.

Cc 0.003322 0.001189 2.792881 0.0062

MA(1) 0.337487 0.088165 3.827893 0.0002

MA(13) -0.299225 0.091368  -3.274894 0.0014
R-squared 0.187136 Mean dependent var 0.003348
Adjusted R-squared 0.171504 S.D. dependent var 0.012485
S.E. of regression 0.011364  Akaike info criterion -6.089091
Sum squared resid 0.013431 Schwarz criterion -6.014152
Log likelihood 328.7664 F-statistic 11.97131
Durbin-Watson stat 1.877364 Prob(F-statistic) . ‘ 0.000021

Inverted MA Roots .89 I8 -.42i T8+.42 A9+.75i

49 -75i 09+ .90i .09 -.90i -.35-.85i

-.35+.85i -.71+.60i -71-60i -.92+,22i

-92 -.22
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