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B E. 2H-FET ARIMA MzhA « XFAEN(-DSVM)WESTNEE (ARIMA-.-DSVM) |, FTAE R
REMET . XA ARIMA EE B TR EF LB EE | NIFLMEIBoEER AN , REEENE ALK
HATHE FFIEAREN |, BRHA «-DSVM BRI BT 8 8] F 5 IELL AT B X AERTNEMMESHAaE
HFNE . IITEEMATAERMNBEFI#HTHERR , £R2KH , ARIMA-.-DSVM EEFNBHELL: —
#E ARIMA 1 SVM REBHAEGER ARIMA-SVM EF |, ARIMA-s-DSVM EHE KIFERETNRER , EFH
BATMIRE | ZILEE 5.
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Dendrolimus punctatus forecasting based on hybrid
ARIMA and dynamic SVM model

XIANG Chang-sheng?, ZHOU Zi-ying®, WU Li-na°

(a.College of Orient Science and Technology; b. College of Resources and Environment, HNAU, Changsha 410128,
China)

Abstract: A novel forecasting model combinating autoregressive integrating moving average(ARIMA) with dynamic
e-insensitive cost function support vector machine(¢e-DSVM)was brought forth, which showed the complicated and
dynamic characteristics of Dendrolimus punctatus occurrence. ARIMA model was used to capture the linear feature of
the time series and e&-DSVM model to fit the nonlinear component of the time series to obtain the ensemble forecasting
result by adding ARIMA to e-DSVM. The prediction performances of the method was tested by Dendrolimus punctatus
occurrence, and the results showed that the hybrid model, which took advantage of the unique strength of the two
models in linear and nonlinear modeling, had better accuracy than the single model and simple ensemble forecasting
model incorporating ARIMA and SVVM. As a novel model combinated ARIMA with ¢-DSVM , the combinatining model
had the advantages of structural risk minimization and non-linear characteristics, which was suitable for small samples,
being able to avoid the over-fit. It is a new, powerful tool in pests forecasting work.

Key words: support vector machines; Dendrolimus punctatus; time series; auto regression integrated moving
average(ARIMA)

EER , BERNEECZA - LKXRERRET LEMNEXEH , EE LRIAELTFHTRE
STEEAFENMRBFSITUERSE YNEREX 4 GFNAEENERMNNERRERS A
SERNTNEF T/ Z0MR , EXNTEERE  SUHBEEREARN T ERBYH LN ERD,

IS HEA: 2010-01-17

E£UH: EREANZESIA (30570351)
1EEEN: MERW7LI—), B, HEFLA , 1 BHR , NEEYEEZERRIUEREERFAME , cx5243879@sohu.com




%36 BE 45

BERE HT ARIMA fl DSVM A& HE BN M ER K ETRFTN 431

NESHTAEPRERARENEETEENESD
B [ )3 % 35 19 (autoregressive integrating moving
average , ARIMA) , H FARIMATCEHIRMER K
AEREPHFLMEBENRE , SHETN ABR
Tl 20 42 80 FRLK |, FEL MM BZMLE
BEEREAE , ANERNTNHAETH T HHZE
mE EHZNERETR2BNRHENMEN ,
ERBEHEAEAK , MEFRMERREBRNGE
BEETIEARE  FETERBRERELRX—
ER, MAETMAREFRZHALRINUE. =Z
L ZEMKRT BT LR RIMLE KM
E#l(support vector machines , SVM) , 2 — K
NB|FIFE , REFMBRT MER, LM,
BHlE., @BRNMBMFAERE , Bz s
HiER , EERTUSHESBR T 2R AT

EFEZ0OM-E£ERNY | —E2EH
ARIMAFISVM K A & 18 B (ARIMA-SVM) 3K # 17
i e BITRME SR , AARIMARIR & A4S 1E , B A
SVMBRIFLMME , SRRH , ARIMA-SVMEE
BRAREHRASHINEREE |, e N
BREZEEBERS , E2E"? . TayE R H
0 &/ 5 3% (discounted least squares , DLS) |, 18
AR HEXRNZBHEHFIAER , NBOLHH
BIRE | S TFRANET , HARIMA-SVMHA &R
BiENRRERZERBE , RERTNEBRERT
Eal

EENEAEEERNHSITANITERE
BEAENRREAGSTCNIS XA EN
(dynamic e-insensitive cost function support vector
machines , e-DSVM)HESARIMARR! | F=4 —F
R R E B FUNAER | BDARIMA-6-DSVM |, X4
FERREMRABTIN , EERNERHIMERR
ETMEAR , RENERNEEIAREKE.

1 #Rl5A%
1.1 ¥FERIFERLE

BREKBETITEFA™ 1986—2006 FME
BRA®ERGE ). ATFNRNERN TN EE
EERETMEE I MIERRUNESLER , Bib , WK

T BHTEERIESITRN . F 1986—2001 FE
BERNGERHTEENEE . HBRENE
AT #9418 SR | BL 2002—2006 FIELE 5 FHIFE
FERBINEE , RA-—STN , REERNZ
4=

F1 TTHETHEREREZEERR

Table 1 Dendrolimus punctatus occurrence of Chaoyang in Liaoning

province x10* hm?

F14 REER F5H REER
1986 9.0 1997 114
1987 13.8 1998 27.0
1988 17.4 1999 20.4
1989 16.2 2000 20.4
1990 10.8 2001 29.4
1991 9.6 2002 18.0
1992 16.2 2003 26.4
1993 20.4 2004 19.2
1994 21.0 2005 22.8
1995 15.0 2006 259
1996 216

1.2 #MRAE
121  &KM3pa-FmaER

SHBoTNERZAARIMAL | HiiEs
BR 1) BEARERIAE ; 2) REER ; 3) ER
B 4) AN,

1.2.2 AL TR AR

A TRESVMWTNERE | KA B4
FIASE MY e-DSVMAR B ST FE L M EB 0 HEATTM |, e
EIHTHAT , HBEARNRD |, T
HBEAMENRK |, X#E-DSVMFLBEH [E 0 1R
B 8] /= 51l B9 FE &% 14 M 3 A4S AL
1.2.3 ARIMA-c-DSVM ##!

HMTEXRREAT , REZTEHNERENS
A, AHEEaENIELEEFTEZE/TRAE
B BELET ARIMA B &MFTNER | BEI%K
FEEETNE , BA «-DSVM ERIHIFEN IEL
MBEREZFIHTHRN , HARERSE , 53
RESHINNIEE IS TNE |, &/F 2 TERE
HMEEHESERTNE.
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1.2.4  BLLAEA ZAP 84T

AT EE ARIMA-¢-DSVM BIFUIIR | &%
SVM, ARIMA, ARIMA-SVM RS tbiER | 3#
LA 75 1% Z (MSE) M 154 X iR = B 2 b (MAPE)

ERE R MBI IEFR ARIMA B DPS6.55 4 H |

SVM R LIBSVM 2.86 I , ARIMA-¢-DSVM
BEFEMATLAB 7.01 A M LIBSVM T EF R
SR,

2 BRSS9
2.1 EBAFATMHERLZEERAARIMAIRE!

KA DPS6.55 HE ARIMA 8 HERIAZE
ANBEHITERE , KA IMESF , BIEEEL
EARFRIL , FTLAE ARIMA RS H d=3 . ¥
AMNEMEIEMZES A HFERIRBIEE AR

M ARSI KIEERE ARIMAG,4,3)ER |

BERRR)RY  #TNERREEMBTN , M
MHEZAEY MSE 9 5.33 1 BA ARIMA &5 5 1
TTRENRE.
2.2 EBAPATMHER LA mRAIe-DSVMIRE!

BREEMRARTHSEHNETFSVMIEL
MEMFG L, EEOMBBEERN3 . MERK B
H, EEMERREERNEREZET2FNRE
AREEZENEMRKA , IREREFHT2FHN
EREEEROEZEER-DSVME i A ITHEAR
B ARFMHELRE  BTHXNSHMERERT
TRINNE  MEEREXARENSVMIETSH
I, BERMLSE(Co)=(400,2,20) , £EE
(C,6)=(400,2) , FH G #EIR 40 , B Hi=78 ,
e S T EREME20 , FaWEE®RHA[ - 140] , A
e-DSVM#ITEETN B E :Hak - 567 -DSVM
ERMSER /D , BIGEA(C,0,a)=(400,2, - 5) NS H ,
I A e-DSVMFT2002—2006 EMER LK EEAKE
FHIBATIRN |, SEIFEEM I TN R.
2.3 ARIMA-c-DSVMFIZE R & M 8E 2 17

& ARIMA EEBIHNEMTNERA
e-DSVM HE R IEL TN & R /TRI LA |, 1B
3| ARIMA-¢-DSVM EHEWTNLER | FEHE

BTN 4 R MSE F1 MAPE 28I 3% 2 fk 3 .

* 2 KBMIERIRT 1986—2001 AT ER A EEIRAY
BEE
Table 2 Fitted values of models for occurred Dendrolimus punctatus of
Chaoyang city in 1986—2001 x10* hm?

HRNEE

w9 ARIMA  SVM  ARIMA-SVM  ARIMA-¢-DSVM
1986 9.7 10.1 9.3 9.2
1987 11.9 12.8 13.0 134
1988 14.9 174 17.6 17.7
1989 16.7 17.3 16.5 16.5
1990 104 12.1 11.7 11.3
1991 12.6 11.9 10.6 104
1992 16.8 16.2 16.5 16.5
1993 20.3 194 204 20.6
1994 19.0 19.9 20.7 211
1995 14.9 16.5 15.3 15.3
1996 23.8 22.6 219 219
1997 12.8 13.8 12.1 11.8
1998 28.6 25.1 28.1 27.7
1999 20.8 20.7 20.6 20.7
2000 22.6 225 22.7 218
2001 25.9 27.6 28.1 29.1
F3 BMEBBTNIRZE
Table 3 The forecasting errors of various models
ki MSE MAPE
ARIMA 5.33 10.50
SVM 5.45 8.80
ARIMA-SVM 1.57 5.50
ARIMA-¢-DSVM 1.17 3.87

(1) MR3IFPATA FELMRISVMIE B ML RY
ARIMAEEWTN EBRERS TERENENH
TREEIRT AR B A MEMIFLMAHE , BN EREK
A EX S 2R 0 B 7 5 R AT TN e | Tk
RAE.

(2) ARIMA-SVMEER EARIMA, SVM#RLE ,
MNERERS TRANRES , HALHSEETUR
AN AEBE |, XERA2MERESFARER ,
HXNeE—EREEF-ENRE . MEARIMA-SVM
= AEAARIMAKEREBLAMHT 2 HMTNE HitkfE
HEMNBPELERENIEZIARTLRE.
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(3) ARIMA-e-DSVM I MSE R MAPEEIZ K F
H3fiE & | HiZ{LsE h& A , ARIMA-e-DSVM
NMERRKEMRNRETNER | iEBHe-DSVM
EHEN R REXEEBHEE SRR AT 8
I B BUERT TN 45 R K | B 2 Y et
TN RN | RETHREXFAEEE
MEZE  ZIENLEBERNEE

3 it it

F ARIMA 1 e-DSVM B RIELES |, WET —
FAE R A ERAE FSIE ST 5% ARIMA-
e-DSVM R 8 HLUT THAPA™ 1981—2006 FHE
R ERRTUN 96, F TN A E AT, TR
NERSEERERYE . ATER T HEREHEX
£, ARIMA-¢-DSVM FMERKEMEMREL T L
REBEXNTN , £ ARIMA f1 SVM K
ARIMA-SVM ERBE TN R,

ATHIERESEE , MNMERRETRMN —
Bt R FFIB TN , MAERNREERTNE
REREFX , EFF XM, FEEFR. MARK
EMEE , R—NS4EEFIEE , Bt , EE
TR e E MY EEK , ARIMA-e-DSVM BIFI AT 1 4
FEEE  MEEERZRREFW , HERMIIE
R ERREEFTNER LIRS N EBE.

EEp

[1] BrelE , BRE , K&K . JRNERREERER

SHEREE T R HIR[] . FRIeAl K248 |, 2004 ,

32(4) : 19-21 .

[21 %5, FEE, Al . cENERXEHSRER
EFUNTIRFZEN] . AR ZR |, 2002 , 17(2) :
54-57 .

[B] &%, ZRT , BF , § . HEAFIEEREEET
MEE/NGH R F S SNIRIT] - RERL KZEZ
& , 2008 , 35(4) : 564-570 .

[4] BE%E ARIMARREDRWMERREEITN AR
BiAA[] . RERAURBZE | 2007 , 35(19) : 5672-5673 .

[6] Fr4E , REK , 2HE  ETAIBNENENEE
MERREETNEROTFRQD] . MLBZHFR,

2003, 16(2) : 159-165 .

[6] KR&E#H, BRLE , BEHE  MAAIHELMNETNGD
ENERNERERY] . PERILSK , 2004 , 25(1) :
51-53 .

[71 KBEE, KR, EEF , . BP MEEEMN LOGIT
BREERME RNIR EONANKE—URREE L
BESEMNERRFHIN] . £/FIR , 2002, 21(12) :
2159-2166 .

[8] BT, MEHE , KM F . ETHRITFNSEN
BFFIEREREEESZHONAN] . R K
IR BAREAR , 2009 , 35(4) : 433-437 .

€] A%& XEF KAW ,F ETIXFEAEN(SYM)
MNBEAEHEREKES X EERIRZI[] . PEKE
BE, 2009 , 23(3) : 331-334 .

[10] Bate J M, Granger C W . The combination of forecasts
[J] . Operational Research Quarterly , 1969 , 20(1) :
451-468 .

[11] PaiPF ,LinC .S .Ahybrid ARIMA and support vector
machines model in stock price forecasting[J] . Omega ,
2005 , 33(6) : 497-505 .

[12] Huseyin Ince , Theodore B Trafalis . A hybrid model for
exchange rate prediction[J] . Decision Support Systems ,
2005, 9(1) : 1-9.

[13] TayFE, CaoLJ . Modified support vector machines in
financial time series forecasting[J] . Neurocomputing ,
2002 , 48(4) : 847-861 .

[14] Huang W , NakamoriY , Wang SY . Forecasting stock
market movement direction with support vector machine
[J] . Computers & Operations Research , 2005 , 32(10) :
2513-2522 .

[15] XEM . BEF SIS A EETNRER K EBR
WIRIA] . SAde R R |, 2008(12) : 58-59 .

[16] Zhang G P . Time series forecasting using a hybrid
ARIMA and neural network model[J] . Neurocom-
putering , 2003 , 50(1) : 159-175 .

[17] Huang Y S, Wang B L . A hybid arima and adaptive
SVM model in forecasting stock market index
[J] . Journal of E-Business , 2008 , 10(4) : 1041-1066 .

[18] REEA, 3KK4E , RIEMN . ETSVRIVZ 4atiE 73
PHRAEERULNZFFHRMAN . PERLEE
2008 , 41(8) : 2485-2492 .

TIERAE: T EH
FL A AT


http://172.28.16.226/kns50/detail.aspx?QueryID=46&CurRec=1�
http://172.28.16.226/kns50/detail.aspx?QueryID=46&CurRec=1�
http://172.28.16.226/kns50/detail.aspx?QueryID=46&CurRec=1�

