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A novel GM(1, 2) forecasting model with
parameters identified recursively
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Abstract: To improve the prediction performance, we propose a novel GM(1,2) model for prediction. The recursive
prediction equations are derived directly from the definition of the model. The parameters of prediction equations are
identified by using the particle swarm optimization algorithm (PSO). Typical numerical examples are given to demonstrate
that the novel GM(1,2) model provides faster convergence rate and higher prediction precision than conventional GM(1,2)

models and other improved GM(1,2) models mentioned in references.
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Table 1 Results for the example 1

5Ll FIGM(L, 2)8 ASCASETY
I WAl eapn/% WO eaps /%
0.813 0.813 0.00 0.813 0.00
0.690 0554 1971  0.733 6.23
0.645 0.678 5.16 0.687 6.45
0.617 0.628 1.85 0.654 5.96
eMAPE /% 6.68 4.66
Jan s B eapr /%  FUMH  eapr /%
0.566 0477 1565  0.550 2.85
0.518 0.517 0.28 0.534 3.02
eMAPE /% 13.36 2.93
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Fig. 2 The particle fitness evolution curve of example 1
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Fig. 3 The particle fitness evolution curve of example 2
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1996 32528 32528 0.00 32528 0.00 6 1|0 2|0 3|0 4|0 Sb 60 70 80 §0 100
1997 34256 23544 31.27 32769 4.34 B HL
1998 33800 32740 3.14 33011 2.33 & 4 1330 738 I i 3EAL 2
1999 33256 35976 8.18 33256 0.00 Fig. 4 The particle fitness evolution curve of example 3
eMAPE/% 10.65 1.67
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T T AR cAre PIMH 71 115 572007455 3 1 FI-1215 2 K48,
2000 32528 40682 1087 33502  8.70 M ($/MWh) J5 s 5088 17 511 53 501 hy
2001 34256 45593 3022 33750  3.61 y = {35.55,25.81,31.47, 26.48, 43.69, 31.24, 59.20,
2002 33800 51778 38.79 33999 8.86 82.42, 53.69, 64.32, 34.44, 38.38},
2003 33256 60807 53.55 34251 13.51
r = {35.57,26.70, 31.43, 30.59, 53.69, 43.31, 67.41,
eMAPE/% 33.36 8.67
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y = {20, 22, 40,45, 60, 80, 100, 120, 200, 240},

r = {30,35,55, 60, 70,90, 110, 140, 260, 320}.
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Table 3 Results for the example 3

g MPEGM(, 2B ARSI
. Al eapn/% PO eapn/%
20 20.00 0.00 20.00 0.00
22 20.79 5.51 27.06 23.02
40 51.74 29.35 39.94 0.16
45 69.49 54.43 49.76 10.57
60 85.03 41.72 59.93 0.12
80 108.29 35.36 74.65 6.69

eMAPE/% 27.73 6.76

JFEAEE T eapp/% TRIME  eapp/%
100 131.24 31.24 92.07 7.93
120 164.79 37.33 115.43 3.80
200 299.08 49.54 181.36 9.32
240 368.18 53.41 246.56 2.73

eMAPE/% 42.88 5.95

80.42,50.11,58.72,31.41, 27.50}.
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Fig. 5 The particle fitness evolution curve of example 4
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Table 4 Results of example 4

JE TIHGM(L, )RR AR
B BIa eapp/%  BIAHE  eapp/%
3555 3555 000 3555 0.0
25.81 1400 4574 2581 001

31.47 29.43 6.49 2741 12.89
26.48 41.90 58.24 27.11 2.37
43.69 75.05 71.78 43.69 0.00
31.24 80.72 158.37 39.28 25.73
59.20 124.03 109.50 55.83 5.70
82.42 160.05 94.19 68.26 17.18

eMApE/% 68.04 7.98
JRin s BIE  eapr/%  THIME  eapr/%

53.69 129.03
64.32 151.42

14034  48.72 9.26

13542 5131 2023
34.44 109.18  217.01  32.11 6.75
38.38 10277 16775 2575 3291

eMApE/% 165.13 17.29
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Table 5 Results of the novel model compared with

other improved models

AR Zemare (/%) TR Z enapr (/%)

Sef - P Ny - " AL
RS B i AL RER

T g T )

1 4.13 412 466 792 828 293

12 943  13.05 1.67 3761 31.19 8.67

W3 2348 937 676 3898 1139 5095

fHl4 1420 1045 798 2388 2371 17.29
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