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Demand forecasting model of Hunan ecological public welfare forest
based on main ingredient nonlinear regression

Peng Jiahong®®, Zou Dongsheng ®, Yang You"

(a.College of Information Science and Technology; b.Institute of Ecology, Hunan Agricultural University, Changsha
410128, China)

Abstract: Aiming at fifteen indices of the population the gross regional production, the fiscal revenue and expenditure,
agriculture, industry, service, the annual precipitation of Hunan province from the years of 2000 to 2010, as well as the
historical data on the area of Hunan’s public welfare forest, this paper firstly decided the economy & population
development level and the natural environment level as the two main ingredients of the variation of public welfare forest
with the method of main ingredient analysis, then both the quantitative forecast of the total demand of Hunan’s public
welfare forest through analyzing the scores of above two main ingredients based on the multiple linear regression model
and its rectified quantitative forecast based on the cubic curve nonlinear regression model were carried out. The results
showed the effectiveness of this model, which could carry out rolling rectifying of the demand of public welfare forest
and provide scientific reasons for the control and forecast of the demand of public welfare forest.

Keywords: demand of public welfare forest; main ingredient analysis; regression model; Hunan

(non-commercial forest NCF)
[1]
Yeis B EA: 2014-12-22 &= B#A: 2015-09-19
HEE&WMAB (20094320110001)

EE &N (1962—) pjh719@163.com



692 ( ) http://xb.ijournal.cn 2015 12
1 #MRIERE
1.1 HHEkRiR
GDP(X, )
X ) (X3 )
(X4 ) (Xs )
(Xe ) X7 )
(Xs ) (Xo )
(X1 ) KX )
(X12 ) (X13 )
(X4 ) (Xis m’) 15
(Y hmd
2011%
2000—2010 3l 1
&1 #FE2000—2010F £ 52 S E R 5 IR s R 2R
Table1 Areaand the driving data of EPWF during 2000-2010 years in Hunan province
Y X1 Xz X3 X4 Xs Xs X7 Xs X X10 X1 X12 X13 X1a Xis
2000 965100 35515 65621 19522 177.00 3478 7849 12932 14734 10948 1984 33936 10663 7639 3024 31260
2001 1056600 38319 65959 20315 20540 4317 8257 14128 15934 11804 2324 36802 12106 8784 3323 28700
2002 1914700 41515 66285 21211 23120 5330 8473 15235 17808 12657 2578 38575 13559 9962 359.7 41540
2003 2083182 46599 66628 22320 26870 5738 8865 17777 19958 14849 2928 42552 15570 12019 3550 25950
2004 2902112 56419 66977 23777 32060 7195 10225 21905 24289 18241 3664 48895 19813 16593 2910 31640
2005 3341945 659.1 67321 24909 39530 8734 11007 26126 28329 21953 4172 54832 25639 22039 3600 27510
2006 3591491 76887 67681 26199 47793 10645 12722 31871 32294 27076 4794 61442 32424 27853 45708 30645
2007 4065581 94396 68057 27529 60655 13570 16265 3977.7 38354 33977 5800 72978 42944 37491 54538 2716.7
2008 3805798 115550 68452 28853 72271 17652 18924 50289 46337 43101 7188 84363 5649.7 49956 654.08 25950
2009 3806082 13059.7 69002 29809 84762 22104 1969.7 56872 54028 48194 8678 93052 76953 68800 81526 26545
2010 3948744 160379 70895 30698 108170 27025 23255 73432 6369.3 63051 10380 103600 98211 87755 104555 3279.0
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Table 2 The correlation analysis of the 2000-2010 area of Hunan’s
SPSS 18.0 ecological public welfare forests and its driving factors
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Table 3 The resolution of total variance of driving factors

3

1%

1%

1 13.825 92.166 92.166
2 0.981 6.542 98.708
3 0.132 0.881 99.589
4 0.036 0.240 99.829
5 0.015 0.102 99.931
6 0.008 0.055 99.986
7 0.001 0.008 99.994
8 0.001 0.005 99.999
9 0.000 0.001 100.000
10 1.25E-005 8.37E-005 100.000
11 2.39E-016 1.59E-015 100.000
12 1.33E-016 8.85E-016 100.000
13 -1.32E-016 -8.80E-016 100.000
14 —-2.33E-016 -1.56E-015 100.000
15 —-4.17E-016 —2.78E-015 100.000
3 2
1 98.708% 2
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Table 4 Two main ingredients load corresponding to driving factors

1 2
(Cy) (Cy)

1.000 0.005
0.982 0.063
0.960 -0.114
0.995 -0.047
0.994 -0.019
0.999 0.020
0.999 0.021
0.999 0.013
0.999 -0.006
1.000 0.019
0.971 0.127
0.998 0.039
0.993 0.061
0.994 0.055
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Table5 The area of non-commercial forrest in each year and

corresponding principal component scores

hm? ! 2
2000 965 100.0 21890.231 31 3811.53101
2001 1056 600.0 23 419.196 57 3611.216 83
2002 1914 700.0 24 562.567 85 4 885.198 26
2003 2083182.5 27 216.352 74 3446.082 45
2004 2902112.0 31254.075 45 4119.464 62
2005 3341 945.6 35 825.284 55 3858.922 93
2006 3591491.6 40 926.493 64 431587521
2007 4065 581.6 49 099.220 66 4244.428 19
2008 3805 798.0 58 898.885 00 4 425.909 62
2009 3806 082.4 68 179.275 37 4 808.279 55
2010 3948 744.3 81 886.468 58 5802.541 36
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Table 6 The variance analysis of the significant F checking of nonlinear regression equation

F P
13 304 910 955 392.180 3 4434 970 318 464.062 133.523 0.000
232504 593 282.433 7 33214 941 897.491
13537 415 548 674.610 10
7
11.175 P 0.000
X
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Table 7 The significant checking of the regression coefficients
in nonlinear regression
t P
X 646.920 11.175 8.042 0.000
X? -0.011 -18.844 -6.400 0.000
X? 5.89E-008 8.617 5.362 0.001
-8 620 993.831 11.175 -7.479 0.000
S 3HK:
[1] M]
2001
Y= — 8 620 994+646.92X-0.011X*+5.89x107°X? 2] 2011[M]
Y X 2011
(3]
[R] 2000—2010
2000—2007 [4] SPSS for Windows M]3
2008—2010 2007 294-365
2010 [5] SPSS [(M]
GDP 2006 91-117
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