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Research on combined forecasting model for the level of
agricultural machinery equipment based on SVM
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(1. College of Sciences, Heilongjiang Bayi Agricultural University, Daging 163319, China;
2. College of Economics & Management, Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract Combined forecasting method based on support vector machine was adopted to predict the level of
agricultural machinery equipment in Heilongjiang Province. On the basis of determining single prediction models, self-
organizing neural network method was used to transform the problem of weights determine into a problem of importance
evaluation in rough set theory and calculate the degree of dependence, importance and weight coefficient of single
forecasting model on combined forecasting model. Based on support vector,non-linear combined forecasting model was
established to examine the historical data of Heilongjiang Reclamation Area from 2002 to 2012. Error analysis indicated
that the model predicted average relative error for total power of agricultural machinery, large and medium-sized
tractor, mini-tractors, large and medium-sized tractors implementation equipment and mini-tractors implementation
equipment, which were 0.471% ,1.328% ,3.738% ,1.193% and 3.574% respectively. All values were lower than the
average relative error of single forecasting model. This model was adopted to forecast the equipment level of
agricultural machinery in the Heilongjiang Province. To 2020, Heilongjiang Reclamation Area will own agricultural
machinery total power with 9. 993 3 million kW, 88 921 sets of large and medium-sized tractor, 38 453 sets of small

tractors. The ratio of large and medium-sized tractor and its supporting tools will be 1.51 : 1. The ratio of small tractor
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and its supporting tools will be 1. 68 :

1. The results showed that the combined forecasting model is suitable for

predicting agricultural machinery equipment level in Heilongjiang Province.

Keywords agricultural equipment level; rough set; support vector machine (SVM); combined forecasting model
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F1 EBREIERK2002—2012 FRNEHNKRERBEGE

Table 1 Actual value and fitted value of total power of agricultural machinery

from 2002 to 2012 in Heilongjiang Reclamation Area 7 kW

iy b W4 18 Fitted value
Veur o B 1 B 2 B 3 B 4 TE

Model 1 Model 2 Model 3 Model 4 Model 5
2002 368.2 315. 61 339. 29 368. 20 368. 20 368. 20
2003 370.9 361.12 369. 91 362. 34 368. 20 370. 90
2004 401. 3 406. 53 403. 30 396. 13 374.68 401. 30
2005 433.6 451. 94 439. 71 433.08 443,75 430. 91
2006 472.3 497. 35 479. 40 473.47 477.06 469. 47
2007 519.3 542.76 522. 67 517.62 518. 82 514.62
2008 564.3 588. 17 569. 85 565. 90 573. 82 570. 61
2009 604. 5 633.58 621.28 618. 68 613.11 615.02
2010 671.6 678.99 677.36 676. 37 643.91 650. 30
2011 745.6 724. 40 738.51 739. 45 748.03 742,45
2012 818.6 769. 81 805. 17 808.42 831.35 827.38

2.1.2 ATHREALSFMNEAGE L Gy FIR 5 A RRAEAA . AR 5 8 I8 P (B R R AR (AR

AR I R IX 20022012 4R R ALE S 1 FIHT A 44 SOM i M 400 % 1 B & B ECh 3
RS S AR S M TR R AL S ARG S TR 4 41 A PO A R R A R 4t
THUIASE R ) 5 28 00+ 0 4 J A ) Je e {4 R AR (£ 2),

x2 XRERMSEMBNIIARERS

Table 2 Actual value and fitted value constituted the knowledge expression system

WU R 1 LR 2 R 3 R 4 R 5 AHLE BN T)
Domain Model 1 Model 2 Model 3 Model 4 Model 5 Total power of machinery

u 1 1 1 1 1 1
uy 1 1 1 1 1 1
us 1 1 1 1 1 1
uy 1 1 1 1 1 1
us 1 1 1 2 2 1
s 2 2 2 2 2 2
uy 2 2 2 2 2 2
usg 3 3 3 2 3 2
g 3 3 3 3 3 3
uyo 3 3 3 3 3 2
Uy 3 3 3 3 3 3

YR O A AL B J1 % 5 s R Y 4K M . ¥ 20 (5) TH A4S b T 0 ABE AR 1) H 2 6 (a,)
By (D)=8/11=0. 727 3, MR HE (4) 15 M B — FINER b vi=1,2,-,5(F 3),
RTINS S AR LB S 1 v PR T 5 R AL H 2 3 PSR B AT A a7 O MRS E BRS AG B
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Je T B XAR LA B0 I 445 T 0 A

T 57 Y 20 & 00 AR Y 5K (12) X R g I B X
2002—2012 4 AR HL & 3 g o 47 O, 25 SR W
#4.

v, = 0.167y? + 0.5y +0.3325)

t=1,2,+-,11 (12)

x3 BEATMNEBEHKRGE EZEMNERY
Table 3 The dependence,importance and weight of various prediction model
SR B 1 FLRL 2 AL 3 HLRL 4 A 5
Parameter Model 1 Model 2 Model 3 Model 4 Model 5
WL Va—ta, (D) 0.727 0. 636 0. 454 0.727 0.546
WHE o(a,) 0 0.091 0.272 0 0.182
e e 0 0.167 0. 500 0 0.332

x4 BRIERRVNEHAFMERMIRE

Table 4 Prediction results and errors of total power of agricultural machinery

Sz RAE / WEME/ T kW T AR R 22/ % BRELITE/TT kW
LA 7 kW Fitted value Relative error Absolute value of error
Year  True  HUBEIR SVMAAEDE  MRSRHUE  SVMAABIN  RBEE  SVM 4 HE

value Rough set model ~ SVM model  Rough set model ~SVM model  Rough set model SVM model

2002 368. 2 353. 35 369. 57 4.033 0.372 14. 851 1. 378
2003 370.9 365.98 383.54 1. 326 3. 407 4,922 12. 64
2004 401. 3 398. 88 400. 37 0.603 0.231 2.425 0.931
2005 433.6 433.12 432. 94 0.110 0.152 0. 483 0.662
2006 472.3 472. 74 472.05 0.093 0.052 0. 447 0. 255
2007 519.3 516. 95 519.04 0.452 0. 050 2.358 0.263
2008 564.3 567.47 563. 50 0.561 0.141 3.170 0. 802
2009 604. 5 617.55 606. 43 2.158 0. 319 13.052 1. 931
2010 671.6 667.55 670. 42 0.603 0.175 4,059 1. 186
2011 745.6 739.91 744. 39 0.763 0. 254 5.695 1. 213
2012 818. 6 813. 84 818. 82 0. 581 0.026 4.763 0.225
-1y 542.8 540. 67 543.73 1.025 0.471 5.107 1. 955
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Ao A rp R ALY A /N B A R LS A
TR AP B AL E S AL B RN B BB S A
HAL AT

A7 0 SVM 20 A 19 0 AR 7 % 28 v B X
2013.2015.,2020 4F A& HL2%E 5 K 247 I, 25 S WL

TP T AR LR S %6,

£S5 BEIERRNEEKFIRESHUEGE

Table 5 Actual value and fitted value of the level of agricultural machinery
equipment in Heilongjiang Reclamation Area =
p NG EEIETE DR RN T T PN RRIVEC TR R INVE S SN VNS TR DR IN VS S 2N
N3 H®
Large and medium-sized Large and medium-sized Small tractors
) Small tractors ownership ) )
N ownership supporting tools supporting tools
EAR
Year MUA [ MOA S A [ VA =1
S WEE S A WAEE S A WEE SBR WAEE
) ‘l'\‘ N j'\‘ N j'\' N ]'\‘
’ Fitted ’ Fitted ’ Fitted " Fitted
True value True value True value True value
value value value value
2002 22 736 22 736 68 965 68 965 53 835 53 835 58 459 58 459
2003 23 131 22 927 70 015 69 477 54 461 53 730 60 579 60 913
2004 23 929 23 891 71 579 71 019 54 958 54 240 66 913 66 528
2005 26 775 27 084 71 920 72 347 57 954 59 270 68 406 68 821
2006 34 345 34 347 70 186 72 933 67 056 66 280 68 875 70 809
2007 38 834 38 681 76 771 72 535 74 987 75 730 74 477 72 041
2008 43 757 43 659 73 315 73 822 87 143 85 390 76 220 74 993
2009 47 898 48 047 71 764 72 275 93 856 93 770 75 815 75 487
2010 52 577 52 420 69 808 70 483 100 628 102 060 72 513 74 050
2011 58 454 58 477 67 973 67 920 110 618 109 900 70 121 71 034
2012 62 309 62 336 65 130 64 621 116 201 115 500 69 770 69 314
o6 EBERIBXRILHHEZRNE
Table 6 Predicted results of agricultural machinery in Heilongjiang Reclamation Area
P F )‘ ) i b
A ML B S/ NG R E TR AN VN TE
AE iy 7 kW Large and medium-sized tractors Small tractors
Year  Totlpowerof  wmg s  magH/A 0 RER  WAR/EG 0 RERR/EG REWR
machinery Ownership Supporting tools Ratio Ownership Supporting tools Ratio
2013 835. 354 69 547 121 900 1.75 60 008 69 797 1.16
2015 912. 554 75 757 125 440 1. 66 54 146 73 214 1.35
2020 999. 331 88 921 134 680 1.51 38 453 64 689 1.68
3o LTRG24 oI AR Y (1 U0 45 SR LR A AR
e TE

AT 5T AR o 8 e VT B X AR L ke A 7K - TR
R % R SVM G AR 25 1 i 5 66 g L 4 78
THET SVM Y AR 42 21 5 T AR R 5 X R g T B
DX A HILE # /K- HEAT T B0 FUI0 RS B2 e T 3 o Y

T AR KR 220 1,025 %, 1 SVM. 21 & 1 455 740 A
X 24k 0. 050 %, T &5 SR % 0, BRI B IX Ak
BILE Bl I3 AT PR AR TR 384 K 3, AR ML 2 5 T B 25 44
TP RORA G5 ARG, R AR RIS
A7 o
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