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Medium and Long-term Population Prediction Based on GM(1,1)-SVM Combination Model
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Abstract Accurate prediction of future population is of practical significance for the formulation of relevant economic policies. In
this paper,a combined prediction model of grey and support vector machine is contructed according to the characteristics of com-
plicated influencing factors of medium and long-term prediction,less available historical data,and the limitations of single model.
The model combines the grey prediction model with the support vector machine model and uses the standard deviation method to
determine the weight information. The model is applied to the medium and long-term prediction of the population of Alar City,
and the population data of the first division of Alar City from 1997 to 2017 is selected for analysis, to predict the data 2018 to

2022. The result shows that,compared with the single model, the combined model has higher prediction accuracy and lower rela-

tive error,and the prediction result is relatively stable and more realistic.
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Fig. 1 Flow chart of combined prediction model
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Table 1 Population of Alar
ES 1997 1998 1999 2000 2001 2002 2003
A HHE 25.2434 26.4798 25.9934 26,7648 26.6207 27.5494 27.9396
S 2004 2005 2006 2007 2008 2009 2010
A #E 28.3249 28.6920 28.9359 29.1388 29.1193 29.2109 29.2305
£ 2011 2012 2013 2014 2015 2016 2017

AHHE 29.6946 29.8113 31.0018 31.0130 31.8009 32.6845 35.7961
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Table 2 Analysis of forecast results

GM(1, D) # A SVM # # ERER S

omwe T maw Y mae P

BE/% BE/ U #EY
1997 25.24 0.00 25.45 0. 80 25.35 0.42
1998 25.87 2.30 26. 62 0.53 26. 26 0.83
1999 26.20 0. 80 26.19 0.74 26.19 0.77
2000 26.54 0.84 26.92 0.59 26.74 0.10
2001 26.88 0.99 26. 84 0.83 26. 86 0.90
2002 27.23 1.16 27.72 0.63 27.49 0.23
2003 27.58 1.29 27.90 0.13 27.75 0.68
2004 27.94 1. 38 28.30 0.07 28.13 0.70
2005 28.29 1.38 28. 50 0.67 28. 40 1.01
2006 28.66 0.96 28. 81 0. 44 28.74 0.69
2007 29.03 0.38 29. 36 0.75 29.20 0.21
2008 29.40 0.97 29.29 0. 60 29.35 0.78
2009 29.78 1.95 29.01 0. 69 29.38 0.58
2010 30.17 3.20 29.61 1.29 29.09 0.48
2011 30.55 2. 89 29.50 0. 65 30.01 1.06
2012 30.95 3.81 29. 65 0.53 30. 28 1.56
2013 31.35 1.11 30.76 0.78 31.04 0.13
2014 31.75 2.38 30. 46 1.78 31.08 0.22
2015 32.16 1.13 31.55 0.79 31. 84 0.13
2016 32.57 0.34 32.38 0.93 32.47 0. 65
2017 32.99 7.83 37.17 3. 86 35.16 1.76
iipos 1.85 0.91 0.69
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Table 3 Forecast results of population in Alar in 2018 —2022

GM(1,D# A SVM # A

=t A aapm  LORE
2018 33.42 37.19 35.38
2019 33.85 37.57 35.78
2020 34.28 38.16 36.29
2021 34.73 38. 44 36.66
2022 35.17 38.87 37.09
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