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Abstract

In view of the limitations in single prediction models and linear combined prediction model , nonlinear
combined prediction model for total power of agricultural machinery was put forward on the basis of
establishing single prediction models for total power of agricultural machinery in Heilongjiang province.
The results of error analysis showed that mean absolute percent error of proposed nonlinear combined
prediction model was 3. 03% , which was lower than 6. 26% ,4. 65% ,4.88% and 3. 72% of one-variable
liner regression model, exponential model, GM (1,1 ) model and cubic exponent smooth model, and a
little higher than 2. 86% of the linear combined prediction model based on the minimum sum of error
square. Predicting total power of agricultural machinery from 2006 to 2008 proved that this prediction
model could efficiently improve prediction accuracy for total power of agricultural machinery. The total
powers of agricultural machinery were predicted from 2009 to 2015 in Heilongjiang province. The
prediction results showed that total power of agricultural machinery would maintain swift growth tendency
in the future several years, it would be 40 537 MW in 2015.

Key words Total power of agricultural machinery, Nonlinear combined prediction, BP neural

network

3| i 4 i A AL B0 g Y S, B B e — A i DX AR L
A K 14 B AR OKF- e e BILAR e i BRI B 3= B4R
RALE BT A8 T A bR B AR 7 Rs R HRT, RRBLE S D #E AT BN A O ik ERA B

il

Wk H . 2009 —07 =23 &[] H ] . 2009 — 09 — 29
EHEEANA: WEH, WA, TEAFRUHRAA =SB S R4 TS, E-mail: jujinyan2007@ yahoo. cn
BiESE: TR, #84%, EENF HEPUAS LK AT SR, E-mail: jinwuw@ 163. com



88 £ ok Bl

L
¥

Ui 2010 4

i

B2 KA GM (L, 1) R F8 B i 2k ful
bR DL 2 190 2% PO Y S R 2 TN A . X
BET7E A A JLAU AR R, T 45 19 45 2R L A7 AR 2

e [1-~7]
71 o

ARSI T — TT R A 18] 5 A5 2R B = R P
WA GM (1, 1) 4 il {0 7 4 70 531 5 57 o — il
INAERY, of B fe VLA AR LS 3 1y gE AT B . 48T
I ASE TR Jey R oAy R v G A
LR AT RENE A SCHEAS R  1) BO 24 2R £l ok
MR R, 8 ST 2 21 5 T A6 R A A 2 4k 41 45 T
DAY o LA 258 5 Mg/ Dy D DUk T ) s £ 1
21 5 T A5 TR 25 F5UIN T 35 1 BCEE, A BP i 4 R
2 HA AT AR LA RO B T s S AR LA
DU R o Xk BT A 000 AE Y () 95T 00 RS JRE kAT LE
B A B B ) O A4 5 FB 07 o R R e T
B AL By BEAT 0

1 T

— & EmE TR

2 1 Ry A [) 0000 A Y 1 B IR VA4S A B S Bl g 4L
BHiRSHRE BETH, B AILE 3 T r
Py 52 48 3 E i B8 s 18] AS B3 4, R SPSS 3% [
s ] R A7) HE AT — JC 2R M [0 2 b 0 A5 Bk
AZBR =0.912 i 5 F #5645 2 8 5 Bk 2 B
PR/, TN

Y =6199. 94 +480. 13x
A Y——& WL MW

1.1

(1)

x——F[A] 28 B, 1980 ~ 2005 4F i XiF S B (i
1 ~26
P (1) X B JE 7148 1980 ~ 2005 4 4% Bl A 5l

T WA (R 1) R H P E X a iR ER
6.26%

F1 ARABRMNERNBREIERINENUEERSRE

Tab.1 Fitted results and errors of total power of agricultural machinery using different models

- —ICRNEEITREAD BRI RO TR CM(1, 1) B =R B IR AR PEZ S BRI R BP ) 2% 20 5 B
(8t J;I\:\W WAE MXTRE BIAE MXEE Ba xR e MxTieE Biaa MxiEE e xRz
/MW /% /MW /% /MW /% /MW /% /MW /% /MW /%
1980 7093 6680.0 5.82 7575.2 6.79 7093.0 0
1981 7604 7160.2 5.83 7 867.2 3.46  7713.9 1. 44
1982 8 141 7 640.3 6.15 8 170.5 0.36 8023.1 1.44  7706.2 5.34 7808.7 4.08 71759 4.69
1983 8616 8120.5 5.75 8 485.5 1.51 8 344.8 3.14 8473.2 1. 65 8 431.6 2.13 8 272 3.99
1984 9017 8 600.6 4.61 8 812.6 2.26 8 679.2 3.74  9131.2 1.26 8984.9 0.35 8 760 2.85
1985 9495 9080.7 4.36  9152.3 3.60 9027.1 4.92  9609.9 1.21 9421.2 0.77 9212 2.98
1986 9352 9560.8 2.23 9505. 1 1.63 9 388.8 0.39 10 102.6 8.02 9871.5 5.55 9 642 3.10
1987 10 935 10 040.9 8.17 9 871.6 9.72  9765.2 10.69 9839.7 10.01 9815.5 10.23 10 374 5.13
1988 11 052 10 521.1 4.80 10252.1 7.23 10 156.7 8.10 11486.6 3.93 11056.0 0.04 10 496 5.03
1989 11 628 11 001.2 5.39 10647.4 8.43 10 563.8 9.15 11830.3 1.73 11 420.3 1.78 11152 4.09
1990 11734 11 481.3 2.15 11057.8 5.76 10 987.2 6.36 12 321.2 5.00 11 889.4 1.32 11223 4.35
1991 11795 11961.4 1.41 11 484.1 2.63 11427.5 3.11 12 302. 4 4.30 12019.2 1.90 11488 2. 60
1992 11726 12 441.6 6.10 11 926.8 1.71 11 885.7 1.36 12 133.8 3.47 12 053.5 2.79 11721 0. 04
1993 11 853 12 921.7 9.01 12 386.6 4.50 12 362.0 4.29 11839.9 0.11 12 008.8 1.31 11 941 0.74
1994 11900 13401.8 12.62 12864.1 8.10 12 857.5 8.04 11821.6 0.65 12 156.9 2.16 12212 2.62
1995 12261 13882.0 13.22 13 360.1 8.96 13372.9 9.06 11828.1 3.53 12328.1 0.55 12502 1.96
1996 12 548 14 362.1 14.45 13875.1 10.57 13909.0 10.84 12238.6 2.46 12779.3 1.84 12 876 2.61
1997 12 854 14842.2 15.46 14410.0 12.10 14466.4 12.54 12654.7 1.55 13 241.1 3.01 13 288 3.37
1998 14 545 15 322.4 5.34 14 965.5 2.89 15046.3 3.44 13060.9 10.20 13703.5 5.78 13 747 5.48
1999 15597 15 802.5 1.31 15542.4 0.34 15649.3 0.33 15098.0 3.19 15276.4 2.05 14741 5.48
2000 16 138 16 282.6 0.89 16 141.6 0.02 16 276.6 0.86 16 671.7 3.30 16 543.7 2.51 15931 1.28
2001 16 483 16 762.7 1.69 16 763.9 1.70 16 929.1 2.70 17 346.9 5.24 17 211.6 4.42 16 863 2.30
2002 17 418 17 242.9 1.00 17 410.2 0.04 17 607.6 1.09 17 502.9 0.48 17 536.7 0.68 17573 0. 87
2003 18 077 17 723.0 1.96 18 081.3 0.02 18 313.3 1.30 18 278.0 1.11 18 289.4 1.17 18 789 3.93
2004 19 522 18 203.1 6.75 18 778.4 3.81 19 047.4 2.43 18916.8 3.10 18 959.1 2.88 20 047 2.68
2005 22340 18 683.3 16.36 19502.3 12.70 19 810.9 11.32 20464.9 8.39 20 253.2 9.34 22231 0.48
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Tab.2 Predicted results and errors of total power of agricultural machinery using different models

— LR AR FRECR B R GM (1, 1) IR =R B IR RS TR BP ) 2% 415 TR

A bR
4y oy DAL XEE SR MR B MERE BIA MWBRE WA RIXBE SGE X
/MW /% /MW / % /MW /% /MW / % /MW /% /MW /%
2006 25 706 19 163.4 25.45 20254.2 21.20 20604.9 19.84 23852.8 7.21 22801.4 11.29 26 014 1. 19
2007 27 853 19 643.5 29.47 21035.0 24.47 21430.8 23.05 250954.7 6. 81 24 .490.3 12.07 28 275 1.51
2008 30 164.5 20 123.7 33.28 21845.9 27.57 22289.8 26.10 28 240.9 6.37 26 314.6 12.76 30 281 0.38

BRI BN RE e 2% o it TAET BP M2 MG ik HLESI IR BN 2 o FHIZ L& B 5 124 2009 ~
RS TN A R R A A R A IS SO AR i 2015 ARIRJETLAR AR HLE 3 1 4T 0, T 45 21 4n
TR B, P GZ A B T DU o 4R BRI R R 3 R,

R3 2009 ~2015 FRRITHKRIAZ A TNE

Tab.3 Predicted results of total power of agricultural machinery from 2009 to 2015 in Heilongjiang province

o 2009 2010 2011 2012 2013 2014 2015
T AE/ MW 32 107 33 822 35 440 36 945 38 308 39 509 40 537
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