5.

1)
(LoDeensity)
10-16(pc/ mi/ |l n)B
1.1
PRARMI CS
( 1) 5.1-1
5.1-1 ( )

1 2 3 4 5 6 7 ()
04: 0516.0®| 16.57 | 16.66 | 16.77 | 16.91 | 16.99 | 17.09 117.13
04: 1016.63|16.74|17.32 | 17.18 | 17.11 | 16.71 | 16.87 118. 46
04: 151608 16.32 | 16.72 | 17.40 | 17.51 | 17.99 | 17.93 120.02
04:2016.0D| 17.08 | 17.23 | 17.01 | 16.98 | 16.91 | 17.52 119. 45
04: 251669 16.88 | 17.09 | 17.27 | 17.17 | 17.20 | 17.33 119. 49
04: 3015.@0| 16.12 | 16.51 | 17.19 | 17.40 | 18.16 | 19.30 120.65
04: 351502 16.05 | 16.64 | 16.65 | 16.84 | 17.19 | 17.35 116. 44
04: 4015.@D| 16.45 | 16.53 | 16.70 | 16.44 | 16.29 | 16.68 115.01
04: 451609 16.19 | 16.68 | 16.82 | 17.08 | 17.52 | 17.51 117. 88
04: 501540 16.26 | 16.40 | 16.60 | 16.86 | 17.47 | 18.11 117.54
04: 5515.0@| 16.16 | 16.34 | 16.26 | 16.31 | 16.45 | 16.89 114. 36
05: 0016.080| 16.33 | 16.68 | 17.11 | 17.17 | 17.41 | 17.49 118.26
05: 051569 15.81 | 15.93 | 16.13 | 16.43 | 16.13 | 16.02 112.08
05: 1015.@D0| 15.21 | 15.45 | 15.47 | 15.74 | 16.03 | 16.21 109. 32
05: 1516.010| 16.51 | 16.77 | 16.82 | 16.90 | 16.83 | 16.74 116.67
05: 2016.B10| 16.79 | 17.02 | 17.13 | 17.27 | 17.67 | 17.93 120.10
05: 2516080 16.21 | 16.21 | 16.51 | 16.63 | 16.84 | 17.04 115. 49
05: 3016.@8| 16.78 | 17.24 | 17.46 | 17.59 | 17. 78 | 18.50 121.60
05: 3516.0D| 16.60 | 16.89 | 17.13 | 17.11 | 17.30 | 17.26 118. 41
05: 4015680 15.82 | 16.17 | 16.25 | 16.65 | 16.89 | 17.28 114.75
05: 4516.60| 16.88 | 17.18 | 17.57 | 17.53 | 18.18 | 18.65 122. 49
05: 501560 15.81 | 16.30 | 16.61 | 16.87 | 16.93 | 16.78 114.81
05: 5515880 15.90 | 16.27 | 16.52 | 16.34 | 16.52 | 16.58 113.98
06: 0017.a0| 17.48 | 17.72 | 17.71 | 17.92 | 18.09 | 17.73 123.82
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( MAP ( REP
MAPE 3.79% RMS.ELL
(Link)
5.1-2
5.1-2 )
() IVAPE

(A) -|(BOA) - (B) /(Aeu'l/o)) *10
04: 05: 00| 120.26 |117.13| 3.13 2. 60
04:10: 00| 125.90 |118.46| 7.44 5.91
04:15:00| 110.78 [120.02| - 9. 4  8.34
04:20: 00| 120.98 |119.45| 1.54 1.27
04: 25:00] 125.28 |119.49| 5.79 4. 62
04:30:00| 116.20 |120.65|- 4. 45  3.83
04:35:00] 113.54 |116.44| - 2. B0  2.55
04: 40: 00| 118.34 |115.01| 3.33 2.81
04:45:00] 117.11 |117.88| - 0. F 6  0.65
04:50: 00| 114.99 |117.54| - 2. 55  2.22
04:55:00| 112.78 [114.36| - 1. 58  1.40
05:00:00| 114.40 |118.26|- 3. 86  3.37

3.79 | 511
05: 05: 00| 112.99 |112.08| 0.91 0. 80
05: 10: 00| 110.08 |109.32| 0.76 0. 69
05: 15: 00| 123.02 |116.67| 6.35 5.16
05:20: 00| 113.30 [120.10| - 6. 80  6.01
05: 25: 00| 120.35 |115.49| 4.85 4.03
05:30:00] 116.38 |121.60| - 5. P2  4.48
05:35:00] 113.57 |118.41| - 4. B4  4.26
05: 40: 00| 121.74 |114.75| 7.00 5.75
05:45:00] 114.08 |122.49| - 8 . 41 7.37
05:50:00| 111.43 |114.81|- 3. B8  3.03
05:55: 00| 118.62 |113.98| 4.64 3.01
06: 00: 00| 131.71 |123.82| 7.89 5. 99
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5.

1. 2
PARAMI CS
(  2) 5.1-3
5.1- 3 (

1 2 3 4 5 6 7 ()
04: 0b514.09D| 14.93 | 14.98 | 14.97 | 15.00 | 15.22 | 15.48 105. 06
04: 1016.09| 17.31|17.93|18.26 | 17.96 | 17.75 | 17.22 123. 23
04: 1516.03| 16.28 | 16.96 | 17.18 | 16.70 | 17.97 | 18. 37 119. 48
04: 2015.880| 17.48 | 17.66 | 17.72 | 18.24 | 17.96 | 18. 00 122. 94
04: 2515.03| 16.44 | 15.76 | 16.42 | 17.06 | 16.75 | 17. 37 115. 73
04: 3015.0a6| 15.88 | 17.09|17.70 | 17.74 | 17.77 | 17.89 119. 22
04: 3b15.BD| 15.27 | 15.66 | 15.03 | 15.30 | 15.57 | 15.68 107. 89
04: 4016.@D| 16.37 | 16.59 | 17.12 | 15.88 | 15.02 | 15.48 112.67
04: 4516.69D| 16.36 | 16.85 | 17.24 | 17.79 | 17.65 | 17. 73 120. 21
04: 5014.60| 14.39 | 14.83 | 15.25 | 15.98 | 16.47 | 16. 64 108. 13
04: 5515.3D| 15.48 | 15.51 | 15.74 | 15.62 | 16.09 | 16.12 109. 96
05: 0015.00| 16.27 | 16.58 | 17.23 | 18.43 | 18.78 | 18.53 121. 76
05: 0b514.®9| 15.02 | 15.28 | 15.50 | 16.38 | 16.54 | 16. 39 110. 05
05: 10140B%| 14.20 | 14.74 | 15.61 | 15.87 | 15.63 | 15.43 106. 02
05: 1515.@20| 16.18 | 16.11 | 14.87 | 15.03 | 14.97 | 15.12 107. 71
05: 2014®3| 14.82 | 15.10| 16.02 | 15.85 | 16.19 | 16.55 109. 16
05: 2b14.08| 15.06 | 15.29 | 15.20 | 16.48 | 16.78 | 17. 00 110.59
05: 3014.0D| 15.89 | 16.93 | 17.44 | 17.54 | 17.97 | 17.33 118.01
05: 3b15.09| 15.05| 14.98 | 16.27 | 16.64 | 16.49 | 16.51 110. 99
05: 4014.83| 15.97 | 16.01 | 16.29 | 16.58 | 17.56 | 17. 60 114. 85
05: 4517.@D| 17.58 | 17.58 | 17.50 | 16.66 | 17.35 | 18.92 122. 82
05: 5014.33| 14.95| 15.38 | 16.29 | 17.14 | 17.26 | 16.21 111.55
05: 5b14.23| 14.46 | 14.78 | 14.80 | 14.78 | 15.59 | 15. 82 104. 47
06: 0015.09D| 16.23|16.94 | 17.09 | 17.17 | 17.17 | 17.13 116. 91

( MAPE) ( RMSE)
MAPE 5.52% RMS.E9 7
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5.

1 -

4




5.1-4 )
() VAPE
(A) -|(BOA) - (B)/|( A()o/lo) *10
04:05:00| 120.26 |105.06| 1 5. 2O 12. 64
04:10: 00| 125.90 |123.23| 2.67 2.12
04:15:00| 110.78 |119.48| - 8. [ O 7. 86
04:20: 00| 120.98 [122.94| - 1. D 6 1.62
04:25:00| 125.28 |115.73| 9.56 7.63
04:30:00| 116.20 |119.22| - 3. D 2 2.60
04:35:00| 113.54 |107.89| 5.65 4. 98
04:40:00| 118.34 |112.67| 5.67 4.79
04:45:00| 117.11 |120.21| - 3. D 9 2.64
04:50:00| 114.99 |108.13| 6.86 5.97
04:55:00| 112.78 |109.96| 2.83 2.51
05:00: 00| 114.40 |121.76| - 7. B 6 6. 43
5. 52 7.97
05:05:00| 112.99 |110.05| 2.93 2. 60
05:10: 00| 110.08 |106.02| 4.06 3.69
05:15:00| 123.02 |107.71|15. B 1 12. 44
05:20: 00| 113.30 |109.16| 4.14 3.65
05:25:00| 120.35 |110.59| 9.75 8.11
05:30:00| 116.38 |118.01| - 1. 6 3 1.40
05:35:00| 113.57 |110.99| 2.58 2.27
05:40:00| 121.74 |114.85| 6.90 5.67
05:45:00| 114.08 |122.82| - 8. [ 3 7. 66
05:50:00| 111.43 |111.55| - 0. L 2 011
05:55:00| 118.62 [104.47| 14 . 1 5 11. 93
06:00:00| 131.71 |116.92| 14 . ¥ 9 11. 23




5.

1. 3
PRARMI CS
(  3) 5.1-5
5.1-5 ( )

1 2 3 4 5 6 7 ()
04: 0b515.@40| 15.86 | 15.90 | 15.87 | 16.06 | 16. 20 | 16. 39 111.53
04: 1016.®8| 16.97 | 17.59 | 17.75 | 17.51 | 17.14 | 17.03 120. 65
04: 1516.080| 16.29 | 16.83 | 17.30 | 16.86 | 17.97 | 18. 26 119.59
04: 2016.@0| 17.41 | 17.58 | 17.57 | 17.81 | 17.44 | 17.81 121. 85
04: 2516.04| 16.59 | 16.20 | 16.58 | 17.11 | 16.89 | 17. 34 116. 85
04: 3015.340| 15.93|16.86| 17.45|17.57|17.93 | 18.39 119. 47
04: 3b15.60| 15.67 | 15.98 | 15.37 | 15.47 | 15.68 | 15.87 109.60
04: 4016.09| 16.40 | 16.56 | 16.84 | 16.29 | 15.94 | 16. 06 114. 14
04: 4516.410| 16.29 | 16.82 | 17.11 | 17.45 | 17.59 | 17.62 119. 30
04: 5015.09D| 15.09 | 15.67 | 15.87 | 16.39 | 17.13 | 17. 66 112.90
04: 55b515.00| 15.87 | 15.91 | 15.99 | 15.93 | 16. 31 | 16.56 112. 28
05: 0016.@3| 16.31 | 16.63 | 17.17 | 17.88 | 18.29 | 18.06 120. 38
05: 0b15.39| 15.41 | 15.54 | 15.78 | 16.40 | 16.28 | 16. 14 110. 91
05: 1014.®D| 14.53 | 15.13 | 15.50 | 15.77 | 15.94 | 16. 02 107.81
05: 1515.®®M| 16.36 | 16.51 | 15.86 | 15.76 | 15.73 | 15.85 111.67
05: 2015.@210{ 15.49 | 16.12 | 16.68 | 16.51 | 16.91 | 17.50 114. 43
05: 2515.09| 15.28 | 15.65 | 15.75 | 16.58 | 16.82 | 17.02 112. 15
05: 3015.38| 16.30| 17.12 | 17.45|17.57 | 17.87 | 17.75 119. 44
05: 3b15.®10| 15.60 | 16.26 | 16.82 | 16.97 | 17.03 | 17. 05 115. 34
05: 4015.M| 15.91 | 16.07 | 16.28 | 16.60 | 17.52 | 17.59 115. 28
05: 4516.08| 17.15| 17.32 | 17.54 | 17.16 | 17.76 | 18.85 122.56
05: 5015.09| 15.41 | 15.77 | 16.47 | 16.96 | 17.01 | 16.61 113. 27
05: 5514.B®M| 14.89 | 15.29 | 15.40 | 15.38 | 15.98 | 16.08 107.81
06: 0016.@10| 16.88 | 17.38 | 17.41 | 17.53 | 17.68 | 17.45 120. 54

( MAPE) ( RMSE)
MAPE 4. 30BMSE
6.19
5.1-6
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5.1-6 )
() IVAPE
(%)
(A) -|(BOA) -(B)/|[(A)]])=*10
04: 05: 00| 120.26 |111.53| 8.73 7.26
04:10: 00| 125.90 |120.65| 5.24 4.17
04:15:00| 110.78 |119.59| - 8. 82 7.9
04:20:00| 120.98 [121.85|- 0. 87  0.72
04: 25:00| 125.28 |116.85| 8.43 6.73
04:30:00| 116.20 [119.47|- 3. 27  2.81
04: 35: 00| 113.54 |109.60| 3.94 3.47
04: 40: 00| 118.34 |114.14| 4.20 3.55
04:45:00| 117.11 [119.30| - 2. 18  1.86
04:50: 00| 114.99 |112.90| 2. 09 1.82
04:55: 00| 112.78 |112.28| 0.50 0. 44
05:00: 00| 114.40 [120.38]- 5. 97 522 4.30 | 6.19
05:05: 00| 112.99 |110.91| 2.08 1.84
05: 10: 00| 110.08 |107.81| 2.27 2.06
05:15:00| 123.02 [111.67|11. 85  9.22
05:20:00| 113.30 [114.43|- 1. 13  1.00
05: 25:00| 120.35 |112.15| 8.20 6.81
05:30: 00| 116.38 [119.44| - 3. D6  2.63
05:35:00| 113.57 [115.34| - 1. 77  1.56
05:40: 00| 121.74 |115.28| 6.47 5. 31
05:45:00| 114.08 |122.56| - 8. 48  7.43
05:50: 00| 111.43 [113.27|- 1. 84  1.65
05:55:00| 118.62 [107.81]10. 81  9.12
06:00:00 131.71 [120.54| 1 1. 1 6  8.48
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5.

(

2)

10-16(pc/ mi/ |l n)B

2.1
PRARMI CS 4. 5.
2-1
5.2-1
1 2 3 4 5
04: 0b5:00 119. 60 119. 60
04:1D:00 118.12 118. 12
04:15:00 125. 52 125. 52
04:2D:00 122. 61 122. 61
04: 25:00 121. 33 121. 33
04:3p: 00 135.12 135.12
04: 3b:00 121. 42 121. 42
04:4D0:00 116. 74 116. 74
04: 45:00 122.54 122.54
04:5p:00 126. 80 126. 80
04:55:00 118.21 118.21
05: 0D:00 122. 40 122. 40
05: 0b:00 112.11 112,11
05:1Dp:00 113. 45 113. 45
05:15:00 117.18 117.18
05:2D:00 125. 48 125. 48
05:2b5:00 119. 28 119. 28
05:3p: 00 129. 47 129. 47
05:3p:00 120. 80 120. 80
05:4Dp:00 120. 97 120. 97
05:45:00 130. 52 130. 52
05:5p:00 117.43 117. 43
05:55:00 116. 03 116. 03
06: 0D:00 124. 11 124,11
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( MAPE)

( RMSE)

MAPE 5. 92 % R MSS.E5 9
5. 2-2
5. 2-2 ( )
() IVAPE
(A) -|(BOA) - (B)/|( A()O/lo) *10
04:05: 00| 120.26 |119.60| O.66 0.55
04:10: 00| 125.90 |118.12| 7.78 6. 18
04:15:00| 110.78 |125.52|- 14 .74 13.31
04:20: 00| 120.98 |122.61| - 1. 6 3 1.35
04:25:00| 125.28 |121.33| 3.96 3.16
04:30:00| 116.20 |135.12|- 18 .92 16.28
04:35:00| 113.54 |121.42| - 7. 8 8 6. 94
04:40:00| 118.34 |116.74| 1.60 1.35
04:45:00| 117.11 |122.54| - 5. 4 2 4. 63
04:50:00| 114.99 |126.80|- 11 . 81 10.27
04:55:00| 112.78 |118.21| - 5. 4 3 4.81
05:00: 00| 114.40 |122.40| - 8. D O 6. 99
5. 92 8.59
05:05:00| 112.99 |112.11| 0.87 0.77
05:10: 00| 110.08 |113.45| - 3. B 7 3. 06
05:15:00| 123.02 |117.18| 5.84 4.75
05:20: 00| 113.30 |125.48|- 12 .19 10.76
05:25:00| 120.35 |119.28| 1.07 0. 89
05:30:00| 116.38 |129.47|- 13 .09 11.25
05:35:00| 113.57 |120.80| - 7. 2 3 6. 36
05:40:00| 121.74 |120.97| 0.77 0.64
05:45:00| 114.08 |130.52|- 16 .44 1441
05:50:00| 111.43 |117.43| - 6. DO 5. 38
05:55:00| 118.62 |116.03| 2.59 2.19
06:00: 00| 131.71 |124.11| 7.60 5. 77
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5.

2. 2
PARAMI CS
(  2) 5.2-3
5.2-3 (

1 2 3 4 5 6 7 )
04: 0b514.09D| 14.93 | 14.98 | 14.97 | 15.00 | 15.22 | 15.48 105. 06
04: 1016.09| 17.31|17.93|18.26 | 17.96 | 17.75 | 17.22 123. 23
04: 1516.03| 16.28 | 16.96 | 17.18 | 16.70 | 17.97 | 18. 37 119. 48
04: 2015.880| 17.48 | 17.66 | 17.72 | 18.24 | 17.96 | 18. 00 122. 94
04: 2515.03| 16.44 | 15.76 | 16.42 | 17.06 | 16.75 | 17. 37 115. 73
04: 3015.0a6| 15.88 | 17.09|17.70 | 17.74 | 17.77 | 17.89 119. 22
04: 3b15.BD| 15.27 | 15.66 | 15.03 | 15.30 | 15.57 | 15.68 107. 89
04: 4016.@D| 16.37 | 16.59 | 17.12 | 15.88 | 15.02 | 15.48 112.67
04: 4516.69D| 16.36 | 16.85 | 17.24 | 17.79 | 17.65 | 17. 73 120. 21
04: 5014.60| 14.39 | 14.83 | 15.25 | 15.98 | 16.47 | 16. 64 108. 13
04: 5515.3D| 15.48 | 15.51 | 15.74 | 15.62 | 16.09 | 16.12 109. 96
05: 0015.00| 16.27 | 16.58 | 17.23 | 18.43 | 18.78 | 18.53 121. 76
05: 0b514.®9| 15.02 | 15.28 | 15.50 | 16.38 | 16.54 | 16. 39 110. 05
05: 10140B%| 14.20 | 14.74 | 15.61 | 15.87 | 15.63 | 15.43 106. 02
05: 1515.@20| 16.18 | 16.11 | 14.87 | 15.03 | 14.97 | 15.12 107. 71
05: 2014®3| 14.82 | 15.10| 16.02 | 15.85 | 16.19 | 16.55 109. 16
05: 2b14.08| 15.06 | 15.29 | 15.20 | 16.48 | 16.78 | 17. 00 110.59
05: 3014.0D| 15.89 | 16.93 | 17.44 | 17.54 | 17.97 | 17.33 118.01
05: 3b15.09| 15.05| 14.98 | 16.27 | 16.64 | 16.49 | 16.51 110. 99
05: 4014.83| 15.97 | 16.01 | 16.29 | 16.58 | 17.56 | 17. 60 114. 85
05: 4517.@D| 17.58 | 17.58 | 17.50 | 16.66 | 17.35 | 18.92 122. 82
05: 5014.33| 14.95| 15.38 | 16.29 | 17.14 | 17.26 | 16.21 111.55
05: 5514.@23| 14.46 | 14.78 | 14.80 | 14.78 | 15.59 | 15. 82 104. 47
06: 0015.09D| 16.23|16.94 | 17.09 | 17.17 | 17.17 | 17.13 116. 91
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( MAPE) ( RMSE)
MAPE 5.52% RMS.E97
5.2-4
5.2-4 )
() VAPE
(A)-(([BOA)-(B)/(A()O}O) *10
04: 05:00| 120.26 |105.06| 1 5. 20  12.64
04:10: 00| 125.90 |123.23| 2.67 2.12
04:15:00| 110.78 |119.48| - 8. 70  7.86
04:20:00| 120.98 [122.94| - 1. 0 6 1.62
04: 25:00| 125.28 |115.73| 9.56 7.63
04:30:00| 116.20 [119.22| - 3. D2  2.60
04: 35:00| 113.54 |107.89| 5.65 4.98
04: 40: 00| 118.34 |112.67| 5.67 4.79
04:45:00| 117.11 |120.21]|- 3. D9 264
04: 50: 00| 114.99 |108.13| 6.86 5. 97
04:55: 00| 112.78 |109.96| 2.83 2.51
05:00:00| 114.40 |121.76|- 7. B6  6.43
552 | 7.97
05: 05: 00| 112.99 |110.05| 2.93 2. 60
05:10: 00| 110.08 |106.02| 4.06 3. 69
05:15:00| 123.02 |107.71|15. B 1  12.44
05: 20: 00| 113.30 |109.16| 4.14 3. 65
05: 25: 00| 120.35 |110.59| 9.75 8. 11
05:30:00| 116.38 |118.01| - 1. 6 3 1. 40
05: 35:00| 113.57 |110.99| 2.58 2.27
05:40: 00| 121.74 |114.85| 6.90 5. 67
05:45:00| 114.08 |122.82| - 8. 73  7.66
05:50:00| 111.43 |111.55| - 0. L2  0.11
05:55:00| 118.62 |104.47| 14 . 1 5  11.93
06:00:00| 131.71 |116.91|14. 79  11.23
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5.

2. 3
PRARMI CS
(  3) 5 .
5.2-5 ( )

1 2 3 4 5 6 7 ()

04: 0514.0¢9D| 14.93 | 14.98 | 14.97 | 15.00 | 15.22 | 16.39 105. 98
04: 101609 17.31|17.93|18.26 | 17.96 | 17.75 | 17.03 123.03
04: 151603 16.28 | 16.96 | 17.18 | 16.70 | 17.97 | 18. 26 119. 38
04: 2015.880| 17.48 | 17.66 | 17.72 | 18.24 | 17.96 | 17.81 122. 74
04: 2515.03| 16.44 | 15.76 | 16.42 | 17.06 | 16.75 | 17.34 115. 70
04: 301508 15.88 | 17.09 |17.70 | 17.74 | 17.77 | 18.39 119. 72
04: 3b15.83D| 15.27 | 15.66 | 15.03 | 15.30 | 15.57 | 15.87 108. 07
04: 4016.@D| 16.37 | 16.59 | 17.12 | 15.88 | 15.02 | 16. 06 113. 25
04: 4516.69D| 16.36 | 16.85 | 17.24 | 17.79 | 17.65 | 17. 62 120. 10
04: 5014.60| 14.39 | 14.83 | 15.25 | 15.98 | 16.47 | 17. 66 109. 15
04: 5b515.3D| 15.48 | 15.51 | 15.74 | 15.62 | 16.09 | 16. 56 110. 39
05: 0015.®0| 16.27 | 16.58 | 17.23 | 18.43 | 18.78 | 18.06 121. 28
05: 0b14.®9| 15.02 | 15.28 | 15.50 | 16.38 | 16.54 | 16.14 109. 80
05: 1014B%|14.20 | 14.74 | 15.61 | 15.87 | 15.63 | 16.02 106. 61
05: 15b515@20| 16.18 | 16.11 | 14.87 | 15.03 | 14.97 | 15.85 108. 44
05: 2014®3| 14.82 | 15.10 | 16.02 | 15.85 | 16.19 | 17.50 110. 12
05: 2b514.08| 15.06 | 15.29 | 15.20 | 16.48 | 16. 78 | 17.02 110.61
05: 3014.0D| 15.89 | 16.93 | 17.44 | 17.54 | 17.97 | 17.75 118. 43
05: 3b515.09| 15.05| 14.98 | 16.27 | 16.64 | 16.49 | 17.05 111.53
05: 4014.83| 15.97 | 16.01 | 16.29 | 16.58 | 17.56 | 17.59 114. 83
05: 4517.@0D| 17.58 | 17.58 | 17.50 | 16.66 | 17.35 | 18.85 122. 75
05: 5014.33| 14.95| 15.38 | 16.29 | 17.14 | 17.26 | 16.61 111. 96
05: 5514.@3| 14.46 | 14.78 | 14.80 | 14.78 | 15.59 | 16. 08 104. 73
06: 0015.A9| 16.23 | 16.94 | 17.09 | 17.17 | 17.17 | 17.45 117. 23
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( MAPE) ( RMSE)
MAEP 5.23% RMSE
7.609
5.2-6
5.2-6 (
() VAPE
(A) -i(BOA) -(B)/I(A)])™*10|0
04:05:00| 120.26 [105.98| 14 . 29  11.88
04:10: 00| 125.90 |123.03| 2.86 2.27
04:15:00| 110.78 [119.38| - 8. 60  7.76
04:20:00| 120.98 [122.74| - 1. 7 6 1. 46
04: 25:00| 125.28 |115.70| 9.58 7.65
04:30:00| 116.20 [119.72| - 3. 652  3.03
04: 35:00| 113.54 |108.07 | 5.47 4.82
04: 40: 00| 118.34 |113.25| 5.09 4.30
04:45:00| 117.11 [120.10]| - 2. B9  2.55
04: 50: 00| 114.99 |109.15| 5.84 5. 08
04:55: 00| 112.78 |110.39| 2.39 2.12
05:00:00| 114.40 [121.28|- 6. 88  6.01
5.32 | 7.69
05: 05: 00| 112.99 |109.80| 3.19 2.82
05:10: 00| 110.08 |106.61| 3.47 3.15
05:15:00| 123.02 [108.44| 14 . 58  11.85
05: 20: 00| 113.30 |110.12| 3.18 2.81
05: 25:00| 120.35 |110.61| 9.73 8. 09
05:30:00| 116.38 [118.43|- 2. 0 5 1.76
05:35:00| 113.57 |111.53| 2.04 1. 80
05:40: 00| 121.74 |114.83| 6.91 5. 68
05:45:00| 114.08 [122.75| - 8. 67  7.60
05:50:00| 111.43 [111.96| - 0. 652  0.47
05:55:00| 118.62 [104.73|13. 89 1171
06:00:00| 131.71 [117.23|14. 47  10.99
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PRARMI CS

120 O-D 5,000
150 50 100 150
( % 2% 3%)
5.3513523-3 5.
5.3-1 (1% )
11 2| 3 4 6 ()
04: 053 @M4.00[14.07(14.(36.(28.[32./52 99.
04: 1017.90M6.61/17.35/17.(69.(33.(86.(77 121
04: 154 8M533/15.62/16./36.(87./08.[20 114
04: 205 207.22(17.44/17 . /a7 .(58./a8.[50 119
04: 2 K5 03016.14/14.76/1 6 . |06 .|Z6.|06.[07 1009
04: 30507015 17(16.78/17 .28 .23 .|0a8.[12 115
04: 354 6714.68/14.85/15.|0B.|0B.[2aB.[50 105
04: 4016 P06.25/16.25/16 .26 ./34 .[8B.[07 110
04: 4516 8)16.46/16.69/16 .66 .(T8.(38.(49 115
04: 5013 @M3.75/14.88/14.(28.(23.(88.[15 110
04: 554805 13(15.15/15 .58 .|(56.(a6.(62 107
05: O[5 @r06.01/16.00/17./09.[88.[18.[25 119
05: 0513 46013.54/14.25/14 . (26 .(8B8./a2.[87 101
05: 104 67(M4.48(15.37[17.(69.[10.[10.[27 114
05: 1515 68016.09/15.15/13.(6%.(28.[18.(75 102
05: 2 (14 08(14.30(14.50/15./a5.(88./28./25 106
05: 2 K5 D01593(16.62|1 6 . |58 .|T6.|58.(48 114
05: 3015 8016.49(17.51|17 .27 .|23.|27.(25 120
05: 354 76014.92(13.88/14 . |58 .|64.|68./57 101
05: 4 (15 PBM16.51(16.35/16.(38.(52./27.(48 116
05: 4516 5017.00[16.50(16.|[T3.[00.[18.[46 119
05: 5 (13 813.88/15.58/16.|06.|0B.[05.[/00 104
05: 553 PM3.62/13.51/13.(50./03./0B.[54 98.
06: O(l4 5001558(/15.64/16.(16.(38.[(38.[32 110
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5.3-2 (2% )
11 2 3 4 s 6 7 (
0 4 : 0 513. 87(14. 14|14. 22|14. 31 |14. 36| 14. 57| 14. 92 100
04: 1017 6L017.67|18.52|18.62|18.21|18. 50| 18. 08 127
04 : 1516 GRML6. 29|17.22|17. 67|17. 08|17. 73|18, 32 120
04 : 2 (15 D6017.12|17. 43|17. 41|18. 24|18. 56|18, 62 122
0 4 : 2 515 P6(16. 18|14. 88|15. 88|15. 88|16. 05|16. 14 110
04 : 3 (14. POQI5. 34(17. 10(17. 75|17. 84|17. 84[17. 99 118
0 4 : 3 515 PB(15. 60|15. 61|15. 05|15. 00|15. 22|15. 25 106
04 : 4 (16. P5(16. 34|16. 38|16. 83|16. 93|15. 86|16. 06 114
04 : 4 516, §65(16.42|16. 81|17. 10|17. 18|16. 95|17. 08 118
04 : 5 (13. T60L3. 90|14. 42|15. 13|16. 18|16. 67|17. 01 107
0 4 : 5 515. 41015. 40|15. 67| 15. 86| 15. 65| 15. 65| 15. 73 109
05: 0 (6. 41016 9517.00|17.82|19.01(19. 11|19. 28 125
0 5: 0 5l4. ZB(14. 40|14. 88| 15. 06| 16. 48|16. 68| 16. 43 108
05: 1 (14.98(14.37|14.84(16.15|16.50|16. 14|15, 89 108
05: 1 515 B65017.02|16.46|15. 14|15. 23|14. 93| 14. 94 109
05: 2 (4. D7(14. 35|14. 37|15. 41 |15. 88| 16. 18| 16. 82 107
05: 2 515 DLI5. 32|15. 64|15. 61|15. 95|16. 48|16. 54 110
05: 3 (15 @0(15.96|17. 03|17. 78|17. 75|17. 91|17. 30 118
05: 3 515 @6(14. 97|14. 96|16. 25|16. 29|16. 23|16. 16 1009
05 : 4 (15 P4016.30|16. 17|16. 27|16. 71(17. 77|17. 51 115
05: 4 517.9(18. 25|18, 12|18. 13|16. 76|17. 64|18. 50 125
05: 5 (14 015 29(16. 07|17. 15(17. 90|18. 34[17. 31 116
05 : 5 513. 65014. 06|14. 30| 14. 33| 14. 30|15. 25| 15. 70 101
06 : O (4. 97(16. 11|16. 24|16. 47|16. 58|16. 58| 16. 60 113
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5.3-3 (3% )
11 2 3 4 5 6 7 (
0 4 : O 5l4. 49(14. 93|14. 98| 14. 97|15. 00| 15. 22| 15. 48 105
04: 1 (16 7O0L7.31|17.93|18.26(17.96|17. 75|17. 22 123
0 4 : 1 516. 0B(1L6. 28|16.96|17. 18|16. 70|17. 97|18. 37 119
04 : 2 (15 88(17.48|17. 66|17. 72|18. 24|17. 96|18. 00 122
0 4 : 2 EI5. @B(16. 44|15, 76|16. 42| 17. 06| 16. 75|17. 37 115
0 4 : 3 (15 06(15. 88|17. 09|17. 70|17. 74|17. 77|17. 89 119
0 4 : 3 EI5. 89(I5. 27|15. 66|15. 03| 15. 30| 15. 57| 15. 68 107
04 : 4 (16. 22(16. 37|16.59|17. 12| 15. 88|15. 02|15. 48 112
0 4 : 4 516. 50(16. 36|16. 85|17. 24|17. 79|17. 65|17. 73 120
0 4 : 5 (14. B7(14. 39|14. 83|15. 25| 15. 98| 16. 47| 16. 64 108
0 4 : 5 515. 89(15. 48| 15. 51| 15. 74| 15. 62| 16. 09| 16. 12 1009
05: 0 (L5 ®4(16.27|16.58|17. 23| 18. 43|18. 78|18. 53 121
05 : 0 5l4. 86015. 02|15, 28|15. 50| 16. 38| 16. 54| 16. 39 110
0 5: 1 (14.56(14. 20|14. 74|15. 61|15. 87|15. 63| 15. 43 106
05 : 1 55 42(16.18|16.11|14. 87|15. 03|14. 97|15. 12 107
0 5: 2 (14. 63(14. 82|15. 10| 16. 02| 15. 85| 16. 19| 16. 55 109
0 5: 2 5l4. TB(I5. 06|15. 29|15. 20| 16. 48| 16. 78|17. 00 110
0 5: 3 (14. @015.89|16.93|17. 44|17. 54|17. 97|17. 33 118
0 5: 3 55 O6(15. 05|14. 98|16. 27| 16. 64| 16. 49| 16. 51 110
05 : 4 (4. 83(15.97|16. 01|16. 29| 16. 58| 17. 56| 17. 60 114
0 5: 4 517. 22(17. 58|17. 58| 17. 50| 16. 66| 17. 35| 18. 92 122
05: 5 (4. 83(14. 95|15, 38|16. 29| 17. 14|17. 26|16. 21 111
0 5: 5 5l4. PB(14. 46|14. 78| 14. 80| 14. 78| 15. 59| 15. 82 104
06 : 0 (5. TO(I6. 23|16.94|17. 09|17. 17|17. 17|17. 13 116
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5. 3-4
Probe
(100% , ) (1% , ) (2% , ) (3% , )
04: 05: 00 5 120)] 26 99./49 100. 40 105
04:10: 00 10 125] 89 121] 54 127. 20 123
04:15: 00 15 110) 77 114] 13 120. 33 119
04: 20: 00 20 120)] 98 119 78 122. 53 122
04: 25: 00 25 12528 109 75 110. 26 115
04: 30: 00 30 116{ 20 115| 67 118. 63 119
04:35: 00 35 113)] 54 105] 33 106. 98 107
04: 40: 00 40 118)] 34 110 97 114. 64 112
04: 45: 00 45 117] 11 11572 118. 09 120
04: 50: 00 50 114) 99 110) 45 107. 06 108
04: 55: 00 55 11278 107 49 109. 36 1009
05: 00: 00 60 1144 40 119 06 125.56 121
05: 05: 00 65 112198 101| 67 108. 15 110
05: 10: 00 70 110{07 114] 87 108. 88 106
05:15: 00 75 123)] 02 102] 31 109. 26 107
05: 20: 00 80 113] 29 106] 39 107. 19 109
05: 25: 00 85 120)] 34 114]61 110. 64 110
05: 30: 00 90 116)] 38 120] 72 118. 81 118
05: 35: 00 95 113|656 101 95 109. 91 110
05: 40: 00 100 121)] 74 116) 41 115. 96 114
05: 45: 00 105 114) 08 119 41 125.31 122
05: 50: 00 110 111) 43 104 81 116. 79 111
05: 55: 00 115 118)] 62 98.|45 101. 59 104
06: 00: 00 120 13170 110) 81 113. 56 116
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( MAPE) ( RMSE)
( 19%% 3 %) MAPE 7.0366 41%
5.52% RMSE10.52 9.47 7.97
5.3-5 5.3-6 5.3-7

5.3-5 (1% )
() IVAPE
(%)
(A) -[(BOA) -(B)/(A)])*10[0
04:05:00| 120.26 | 99.49 |2 0. 7 7 17.]27
04:10: 00| 125.90 |121.54| 4.35 3.46
04:15:00| 110.78 |114.13| - 3. B 5 3.03
04: 20: 00| 120.98 [119.79| 1.20 0.09
04:25:00| 125.28 [109.75| 1 5. 5 3 12.l40
04: 30: 00| 116.20 |115.67 | 0.53 0. 46
04: 35:00| 113.54 |105.34| 8.21 7.023
04: 40: 00| 118.34 |110.98| 7.37 6.p2
04:45:00| 117.11 |115.72| 1.39 1.9
04:50: 00| 114.99 |110.46| 4.54 3.04
04:55: 00| 112.78 |107.49| 5.29 4.69
05:00: 00| 114.40 |119.06| - 4 . 6 6 4. 07.03 |10.52
05:05:00| 112.99 [101.68| 1 1. B 1 10./01
05:10: 00| 110.08 |114.88| - 4. 80 4.86
05:15:00| 123.02 [102.32|/20. 7 0 16./83
05: 20: 00| 113.30 |106.39| 6.90 6.009
05: 25:00| 120.35 |114.61| 5.73 4.76
05:30:00| 116.38 [120.73|- 4. B 5 3.73
05:35:00| 113.57 [101.96| 1 1. 6 1 10.(23
05:40: 00| 121.74 |116.41| 5.33 4. 88
05:45:00| 114.08 [119.41| - 5. 8 3 4.67
05:50: 00| 111.43 |104.81| 6.62 5.04
05:55:00| 118.62 | 98.46 |20 . 1L 7 17./00
06:00: 00| 131.71 [110.82/20. 89 15./86
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5.3-6 (2% )
() IVAPE
(%)
(A) -[(BOA) -(B)/(A)])*10
04: 05:00| 120.26 [100.41| 19 . 8 6 16./51
04:10:00| 125.90 [127.20| - 1. B 1 1.04
04:15:00| 110.78 [120.34| - 9. 56 8. 63
04:20:00| 120.98 [122.54| - 1. 55 1.p8
04:25:00| 125.28 [110.26| 1 5. 0 2 11.(99
04:30:00| 116.20 |118.64| - 2 . 4 4 2. Lo
04: 35:00| 113.54 |106.99| 6.56 5.78
04: 40: 00| 118.34 |114.65| 3.69 3. 102
04:45:00| 117.11 [118.09| - 0. O 8 0.83
04: 50: 00| 114.99 |107.07| 7.92 6. 89
04:55: 00| 112.78 |100.37| 3.42 3.03
05:00:00| 114.40 [125.57|- 11 .| 16 9. 76.41 | 9.47
05: 05: 00| 112.99 |108.16| 4.83 4.p8
05:10: 00| 110.08 |108.88| 1.20 1.D9
05:15:00| 123.02 [109.26| 1 3. 7 6 11./18
05:20: 00| 113.30 |107.19]| 6.11 5.89
05: 25: 00| 120.35 |110.65| 9.70 8.06
05:30:00| 116.38 [118.82| - 2. # 4 2. Lo
05: 35:00| 113.57 |109.92| 3.65 3.p2
05:40: 00| 121.74 |115.97| 5.78 4. 75
05:45:00| 114.08 [125.31]- 11 .| 2 3 9. 84
05:50: 00| 111.43 [116.79| - 5. B 6 4.81
05:55:00| 118.62 [101.59| 17 . 0 3 14./36
06:00:00| 131.71 |113.56| 18 . I 4 13.|78
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(3%

)

()

MAPE

(%)

(BOA)-(B)/

(A)]

04: 05: 00

120.

105. 06

2 0

12.

o
I

04: 10: 00

125.

123.

04: 15: 00

110.

119. 48

70

04: 20: 00

120.

122.

D 6

04: 25: 00

125.

115.

04: 30: 00

116.

119.

D 2

04: 35: 00

113.54

107. 89

04: 40: 00

118. 34

112.

04: 45: 00

117.

120.

D 9

04: 50: 00

114.

108.

04: 55: 00

112.

109.

05: 00: 00

114. 40

121.

05: 05: 00

112.

110. 05

05: 10: 00

110. 08

106. 02
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05: 15: 00

123. 02

107.

[EEN
I\) -

N
N

05: 20: 00

113.30

109.

05: 25: 00

120. 35

110. 59

05: 30: 00

116. 38

118.01

(o2}
w

05: 35: 00

113. 57

110. 99

05: 40: 00

121.

114. 85

05: 45: 00

114. 08

122. 82

05: 50: 00

111. 43

111.55
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5.3.1
5.3-38
(MNPE (RVEB
50 7. 03% 10. 52
100 6. 41% 9.47
150 5. 52% 7.97

[0
1]
®
£
%
s
©
12345678 910121314 361718 93@2232222¢@?2
(I'nterval)
—— Probe (100% , ) —=%— Probe (1% , )
Pr obe (2% , ) —— Probe (3% , )
5.3.1
( MAPE) ( RMSE)
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( MAPE)

1% 2% 3% 4% 5% 6 % 2% 60% 80% 100%
—— (MAPE) |
5.3.2 ( MAPE)
( RMSE)

( RMSE)

2% 3% 4% 5% 6 % 2% 60 %  80% 10 @

1%

—— (RMSE) |

5.3. 3 ( RMSE)



1 (Ldownsity)
2 (Low Density)

5.4-15.4-2

5. 4. 2
5S~7%
3 %
500
300-800
5.4-1
(MNPB (RVEB
3. 79% 5. 11
5. 52% 7.97
4. 30% 6. 19
5. 4-2
(MNPE (RvEB
5. 92% 8.59
5. 52% 7.97
5. 32% 7.69
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5 10 % 20 2 30 3 @ B8 5 5 60 65 70 % 8 B © 95 100 105 110 115 120
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Pr obe () —<—Data Hsion
5. 4.

(Timel nterval)

Pr obe

) —=—\D ()
() —<—Data Bsion
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