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Grey rolling model based on self-adaptive adjustment and forecasting
tendency of carbon emission

XU Ning', QIN Qiu-hao', WANG Tian-yu', DING Song*
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of Finance and Economics, Hangzhou 310018, China)

Abstract: Using limited data to predict the development trend is a widespread problem in the field of data modeling.
When dealing with such problems, a grey prediction model faces the challenge of adapting to the irregular fluctuation
characteristics of data. Based on the grey prediction model, this paper proposes a rolling modeling method that dynamically
adapts to the data characteristics, and establishes the AGRM(1,1) model combined with the full information variable weight
buffer operator that contains two parameters. The model uses the unbiased optimized grey prediction model to accurately
simulate different growth coefficients on the basis of data slicing, and uses the buffer operator chain to adjust the data.
Finally, an operator parameter optimization method based on the differential evolution algorithm is designed. The model
changes the monotonous structure of the form of the traditional grey prediction model’s time response function, and
realizes the accurate prediction of the sequence with fluctuation and oscillation. In the case study, the test data of different
growth coefficients are used to verify that the AGRM(1,1) model also has high unbiasedness. At the same time, the model
is applied to the development trend prediction of China’s macro carbon emission data. The modeling results confirm that
the accuracy of the model is significantly improved compared with similar models.

Keywords: grey prediction; GM (1,1); buffer operator; differential evolutionary algorithm; rolling modeling
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AGRM (1,1) 15 B4 (7 40 & AH X 15 22 A0 30090 A % 1%
Z 0y 1N 2.53 % F11.19 Y. 1F A X EE, 4% 58 GM (1,1)
FEL TR S 15 M 6 5% 25 8 10.8 o, TH 4% 2 N 18.64 o;
DGM (1,1) #5& 284 48 & A 90 I 5% 22 43 53] 2N 6.08 %o A
8.35 Yo, H. 5 i 1) s AH X % 22 1 i BB 2. S A
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BESMAIG. KT HIE S, 2 5 3k 532
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1 RERREE CO, HBIRI TR B R
GM(L,1) DGM (1,1) AGRM(1,1) SVR
A JE s H AR
WEE APE/ % WMAE APE/ % WAE APE/ % AEE APE/ %

2000 3214.07 3214.07 3214.07 0.00 3584.21 11.52
2001 3364.43 4686.65 39.30 4703.15 39.79 3622.56 7.67
2002 3604.97 4942.06 37.09 3546.84 1.61 3851.11 6.83
2003 4249.68 5211.39 22.63 3800.42 10.57 4232.13 0.41
2004 4894.70 5495.40 12.27 4480.09 8.47 4669.12 4.61 4717.05 3.63
2005 5508.80 5794.88 5.19 5160.08 6.33 5508.80 0.00 5265.00 4.43
2006 6111.10 6110.69 0.01 5807.47 497 6025.55 1.40 5854.07 421
2007 6624.06 644371 272 6442.43 2.74 6598.68 0.38 6479.60 2.18
2008 6904.72 6794.88 1.59 6983.19 1.14 7059.44 224 7141.07 3.42
2009 7567.63 7165.18 532 7279.07 3.81 7180.53 5.12 782531 3.41
2010 8425.02 7555.67 10.32 7977.93 531 7930.223 5.87 8496.54 0.85
2011 9274.55 7967.43 14.09 8881.80 423 9117.77 1.69 9099.79 1.88
2012 9858.99 8401.64 14.78 9777.40 0.83 9993.83 1.37 9576.92 2.86
2013 10 144.60 8859.51 12.67 10393.52 245 10401.19 253 9886.86 254
2014 10013.07 9342.33 6.70 10694.61 6.81 10413.95 4.00 10019.34 0.06
2015 9773.74 9851.46 0.80 10555.95 8.00 10000.92 232 9995.20 227
2016 9598.69 10388.34 8.23 10303.64 7.34 9573.86 0.26 9854.34 2.66
2017 9774.61 10954.48 12.07 10119.11 3.52 9437.53 3.45 9638.76 1.39
2018 10071.64 11551.47 14.69 10304.56 2.31 9804.81 2.65 9379.98 6.87
2019 10434.85 12181.00 16.73 12142.36 16.36 10310.46 1.19 9095.69 12.83

MAPE 11.60 6.33 253 3.64
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Fr 3 il E, {2 DGM (1,1) & A i 34675 12 07 203k
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o GM (1,1) DGM (1,1) AGRM (1,1) SVR
EH JE UG H - - - -
WEHE APE/ % A 1E APE/ % WEE APE/ % WE1E APE /%
2000 3214.07 3214.07 0.00 3214.07 0.00 3587.61 11.62
2001 3364.43 4809.60 4295 4825.77 43.44 3624.59 7.73
2002 3604.97 5053.94 40.19 3534.49 1.96 3844.83 6.65
2003 4249.68 5310.70 24.97 3787.19 10.88 4216.23 0.79
2004 4894.71 5580.49 14.01 4464.49 8.79 4687.98 422 4696.93 4.04
2005 5508.81 5864.00 6.45 5142.11 6.66 5544.05 0.64 5249.98 4.70
2006 6111.10 6161.90 0.83 5787.25 5.30 6053.24 0.95 5851.95 424
2007 6624.06 6474.94 2.25 6419.99 3.08 6624.06 0.00 6491.56 2.00
2008 6904.72 6803.89 1.46 6958.88 0.78 7082.56 2.58 7159.54 3.69
2009 7567.63 7149.54 5.52 7253.73 4.15 7196.02 491 7836.53 3.55
2010 8425.02 7512.76 10.83 7950.15 5.64 7943.50 5.72 8486.69 0.73
2011 9274.55 7894.43 14.88 8850.88 4.57 9153.88 1.30 9062.33 229
2012 9858.99 8295.49 15.86 9743.35 1.17 10032.19 1.76 9517.83 3.46
2013 10144.60  8716.92 14.07 10357.33 2.10 10431.15 2.82 9826.16 3.14
2014 10013.07 9159.76 8.52 10657.37 6.43 10428.56 4.15 9988.59 0.24
2015 9773.74 9625.10 1.52 10519.19 7.63 10002.72 2.34 10032.34 2.65
2016 9598.69 10114.08 5.37 10267.76 6.97 9563.19 0.37 9997.07 4.15
2017 9774.61 10627.90 8.73 10083.87 3.16 9428.77 3.54 9917.58 1.46
2018 10071.64  11167.83 10.88 10268.68 1.96 9803.19 2.67 9811.44 2.58
2019 1043485  11735.18 12.46 10580.72 1.40 1032291 1.07 9677.20 7.26
MAPE 12.09 6.30 244 3.85
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