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Abstract

Economic prediction problem is a complex system prediction problem of typical multi-index small
sample. In this paper, by using SAS software with stepwise regression analysis method to do the
preprocessing of the raw data, the data are easier to analyze. Using the methods of simulation fit-
ting, neural network prediction and so on based on the statistical data of Yanji’s GDP from 2001 to
2009 after pretreatment, relevant factors which significantly affect economic development situa-
tion of Yanji city are worked out. Among them, X; is the total cost of the first industry; X; is the
number of tourists in Yanji city; Xs is the capital introduced and X is the rate of population growth.
Next we put the independence as the target of principal component analysis and predict Yanji
city’s economic form in the future, having a certain reference value to better grasp Yanji city’s
economic development.
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LR I AR S ) B RN A 28 RGN R . A SO P SASERAHZ P [B] 1A 43 A ikt TR 4
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1. 518

] 4 2E 7= i E (GDP) & IR B R & P AZ AR RIAZ G AR bR, TR — AN E K& B EE . X
AP R85 4 0 2 1 7= H SR MR I — MO TR M et B e i, s AT = [ R &2 50K
By ZUIGKEH Lt W E AT RN T — ARG EIIRE. ATRLS, SR EmE g 2
SR EE AT RNR . KIXT GDP A7 FlN 245 /0 2L, BP_#h& /22 Fitlll GDP f—A4>
IRUFI T3

it JLHERRIE, BP_MAM A TIRZ R, 1943 4, DFE2ER W. Mcculloch FE FE I 45 24 5¢
W. Pitts 7E 53 #T SA5 4 oI AR (2R Al B e iR MM A o BCE A . WRIATR 24, JFH B
SO A X — A ST g . DRI, AT N TR N AR I 28 A TR 1) a0k . 1945 41D « TR K 2 415
AL AN B A AR 7 N o AL, BB P BN A ITAG . BP M2 4% 2 1986 4 H
Rumelhart #1 McCelland A5 FIRFEZ/NASE Y, 2 —Fiig iR ZE WA R EILINGR Z 2R e, & Rl
N B2 A W R 2 — (1]

BT B A A SE X 2 R R I BB, AR SO 235 Ge ik R AR, KR me AE  UE k JR R E
T ARG AT, ERR R R IR R BN Xy el X, i E TN IEE L X Gl
&, Xe NFGK A, JRRAx e sy, H iz 1 2001 4£~2009 41 GDP ##%, H 2010 4
AN 2011 A HHE AT TIOAS S0 A5 2R (R At P, AT A Hh R FH 9 420 D 28 ) i 75 R SR I 48 5 K e s o ] AR
JSRRTMIR

2. [RIRHIBHTALE

BATE ST 7 M MR GDP B EE N &, B MR TR A GrEie, HiEsesE —
P, Ak, =k, BRO9AATTE GDP MR 4y, EATIR R BEEAALE GDP kR Hik
T NV 2 B0 I 3G 09 S RS 8 SR N Bt Sk gt a . AR, Rk, AX ot
I EHHE, e/ GDP ZVIMIE, ANAl4rE[ 2%t GDP i A vl ZALHIS M . BT LLIE IR LA R &
Xf GDP #HAT /0 HT, IXFES SRS R EE S . o0 T 5 RS GDP M EZHZE, RATIX
JUANRZE AT GDP A58 REAT @AY, AR5 FH g 2 1) 7 Bk Tt 2010, 2011 1) GDP.

S E 5 T 24005 R 1 SR AR A (RIS T 35 MR8 Gt 4R 8 fn e 1.

TEMEBEE AT ACERRT, w2 FIA T SPSS B (2145 1 e B H R AR EE . g5 RN 2,
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Table 1. Yaniji city in 2001-2009 index data
< 1. @ 2001 £~2009 F B BUHEIRHE

Y (GDP) X Xz X Xs X
FErl Bl = Fﬁmﬁgéﬁz SliE%ESE A Diﬁkz 9&&1 Aﬁﬁ%ﬂﬂﬁ%ﬂ [i] 7 $5
12303.15 15 113 9.4 20.09 2.66 0.38 4 4 20.89
15079.87 34 9.3 116 26.96 5.2 3.33 4 4 23.04
17690.29 41 132 115 39.17 2.7 1.94 2 3.94 3458
21246.8 36 23 17.7 1338 1.65 2.01 3 5.64 56.33
26372.59 3.8 18.8 20.3 214.28 153 3.72 2 5 80.03
29392.04 46 16.1 207 2535 21.88 37 7 8.41 126.07
34180.23 31 19.3 19.4 3211 34.86 171 6 8.57 164.1
40902.36 36 147 17.8 371.93 56.8 2.66 5 8.66 213.58
48048.08 45 205 111 431.76 77.36 252 3 8.85 155.58

Table 2. Statistics description

=2 gt ek

N WeME BRME B rEE  TE i e J5E
gotE  gibE SR gutE ik QbR gotE gibE iR gobRE bk

Y 9 12,303 48,048 27,246 4033.3 12,100 1E+08 0.514 0.717 —0.751 14
X1 9 15 4.6 3.578 0.3072 0.9217 0.849 —1.453 0.717 3.069 14
X 9 9.3 23 16.244 1.5091 4.5272 20.495 —0.099 0.717 -1.029 14
X3 9 9.4 20.7 155 1.5055 4.5166 20.4 —0.178 0.717 -2.131 14
Xy 9 20.09 431.76 201.4 51.847 155.54 24193 0.136 0.717 —1.554 14
Xs 9 1.65 77.36 24.268 9.039 27.117 735.33 1.176 0.717 0.339 14
Xs 9 0.38 3.72 24411 0.3591 1.0773 1.161 —0.585 0.717 0.25 14
X7 9 2 7 4 0.577 1.732 3 0.557 0.717 —0.643 14
X 9 4 9 6.34 0.745 2.234 4.992 0.085 0.717 —2.332 14
X 9 20.89 213.58 97.133 23.414 70.241 4933.9 0.434 0.717 —-1.287 14
RN 9

R THRAG S R BE AT DUE S TR AR AR . MBS B T W DL R R

TESEPRI R, KA Y WRERRZ, ANkt R % i AR SR @ R, e
XFY SR E AR R R FAEREVAM T, BTUARIH SAS B FIZE D R A 3 Hridod TR A A
HATTACEE, BIBRSCm/NRAR R, 55 3 AR DB AR 45 R3]

FIH SAS B AT AR, BATEE R W 3, IWRFITATAT LLE AT Y (GDP)s2 M P 3 e KL & A Xy
SFrElEE, X EHE TR, X IS, Xe NHK R, X PYISEARN T8 78 i 45 A R K
SO o 223 B A BN SR AR B R AT PilAL B, AR S R a4

HRXYANRRZ M EA— LR R, FUIAHERS P AR B TR — b2, HZ%E
TR AR R T AR Y A 7 48 57 R 155
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Table 3. Analysis of variance

=3 FESHR
Source Df Sum of Squares Mean Squares F Value Pr>F
Model 4 1,169,351,574 292,337,893 606.36 <0.0001
Error 4 1,928,485 482,121
Corrected total 8 1,171,280,059
Variable Parameter Estimate Standard Error Type Il SS F Value Pr>F
Intercept 8859.87258 1025.64965 35,976,018 74.62 0.0010
X1 1850.54780 431.24438 8,877,894 18.41 0.0127
X4 47.56768 4.34999 57,650,654 119.58 0.0004
Xs 157.44478 24.22661 20,362,326 42.23 0.0029
Xs —669.97247 349.77198 1,768,887 3.67 0.1279

Table 4. The indicators in 2001-2009 years after data preprocessing
= 4. BARTRALIEFS 2001 £~2009 A& BHER

Years Y X1 X4 Xs X

2001 11182.12 12 27.85 5.01 0.56
2002 12283.78 1.24 33.88 5.01 1.01
2003 12303.15 15 20.09 2.66 0.38
2004 15079.87 34 26.96 5.2 3.33
2005 17690.29 41 39.17 2.7 1.94
2006 21246.8 3.6 133.8 1.65 2.01
2007 26372.59 3.8 214.28 15.3 3.72
2008 29392.04 4.6 253.5 21.88 3.7

2009 34180.23 3.1 321.1 34.86 1.71

FRA TR E S E ST, BEFFBFERER, B2EREENDBILNGEE TR, ESZIE W
BT, N T AW REGH N, RATLAEERZ MR . XL R R R — AR AR,
EZ LGt T MR . FOAEA R EREAFFRE LR T Bt 70 B 3L 8, JF HARbs
Z A A — s A DG, BRI TS MGt SR BB B — e g A ES. RS RS
AR A R, AR EOK 2 T SRR I b i S A, A AR T e R Rl R e, W
KAs i, BEINGEEERL . SR SAS BAFHET E a4 [3].

TRk 5-8.

MR A S R AR AR AT DL, TP R 1 BTk 08 94.4%, PR R T ETHANF
ok BEAR U PRSI LA o Pl B R I N RFAE ARG B R M R T LS A —. 2B =&

Z, =0.486535X, —0.540823X ; —0.473899X; +0.486192X
Z, =0.489525X, —0.395792X ; —0.585389 X +0.510915X

FER Z IBRARHASLHY, AMFAEE S AN ETRISCR, BUbRHEA S AN AR S 3 oy i B 22
o BPUAEER X, = (X X0 %) AN Z H0RIAS, AR | ANRRES t M ES R
B/, wWhz (t=12),
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Table 5. Simple statistics
5. ERGE

X X, Xs Xs
Means 2.948888889 118.9588889 10.47444444 2.040000000
Std 1.299234818 116.4114893 11.37401876 1.292710331
Table 6. Correction matrix
< 6. tHXREME
X1 Xa Xs Xs
X1 X1 1.0000 0.5439 0.3364 0.8426
X4 X4 0.5439 1.0000 0.9095 0.4919
Xs Xs 0.3364 0.9095 1.0000 0.3394
X Xs 0.8426 0.4919 0.3394 1.0000

Table 7. Eigenvolues correlation matrix

3 7. MRIEMREHER

Eigenvalue Difference Proportion Cumulative
1 2.73854290 1.7010791 0.6846 0.6846
2 1.03743499 0.87204677 0.2594 0.9440
3 0.16538823 0.10675435 0.0413 0.9853
4 0.05863388 0.0147 1.0000
Table 8. Feature vector
7= 8. $FEEE
Z; Z, Z3 Zy
X1 X1 0.496535 0.489525 —0.657053 0.286531
X X 0.540823 —0.395792 —0.198097 —0.715274
Xs Xs 0.473899 —0.585389 0.195853 0.627997
X Xs 0.486192 0.510915 0.700486 —0.109100

LA
18.3043  21.8041 13.0553 20.3521 25.4426 759088  126.8337 151.5505 192.5490
—-13.0821 -15.2192 -8.5802 -10.3488 -14.0855 -51.1336 -90.0060 -108.9994 -145.1043

EEFERE SR S MR LR A RS, SRR B BRI IR Xoy X Xsv X
Xt GDP Frti R o UL AR A A H S 2 A 9 R A R AT OB, T
3. HEEMET

N T HEAFI R N SE T TR GORGLHINEEE, SR BP #4260 48 75 117 GDP #4745, 15 BAH
fI— A0, R B Hriid s 45 it .

B, AL BP shE MBI — AN ER(n 4 1).

BP SESEA SN A i th A R ZER A T R VLR RT R IR, AR REM AR
MRz, ik EmARE T L, RS T SRR EM T, RN RE . IR
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Figure 1. BP neural network model
[ 1. BP #4&Z M 4E1R A E
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A, 23R8 Xy Xar Xss Xes iﬁ*th}jxe GDP. @il £ 57 BP #40 WZ EAY 0] [y se B a4 $ 4%, e
WIE RGN A FTE S GLT, 18 A Matlab ZRFE kil & BUR (1= 2), PP RES T GDP, Tl A
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Figure 2. Prediction of structure model
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M 2 R, 21T Matlab B [STHEATRLLIETE, w4514 3.

M3 AT BLE i SEBRFEAS 5 2 40 A8 2 [BIJIZRATINR s LU, AR < [ e,
ZMN, DR REREREAT T o

FIF RS A — b 35 1R, FRATK 2001 423 2009 AFHEATTRIN, Ha5 Kl 4.

M 4 ATELE Y, et ik a 8o B SE B A SR 77, IF B GDP 323X JLAMEFR I &3 201 - 2002
A 2003 I RAHORAT “ARI” , AERTROIRINL R ) 7R R o PRI R 2 AR E AT S B
B8 — R ZE . (BRI RN S A I SE PR GDP ZEAAATT, PRlLiZ A e 5 R 47 10
X 7 T £ A SR Al AR B T

4. HREITM

T L AR AR 6 A 75 T 28957 (GDP) 2010 4E AT 2011 4 TR &5

A9 TR, PIOME S SR AR LU BOR ZEBUDS, BADEE AT 52 bR GDP FEAAH AT, A1 A5E Y
XTI AR KA JUAELE 75 11 GDP S — MBS X AEFRATAE AT LAIE I A AU 4E 75 117 GDP 347 T
W, IXBAEFRATE L HE IR L F LR, DU LR E.

5. &g

AHIZA B, FHEE S A EH AR EH oIS, EE AR
FREEPYAN R 25 RIFR HSE B, (B RIEA T BRIR Z A2, Gl oy, A A
XA TR R T T ACE 94.4%HIEE, BRORIE 1 IRIG SR 4 R 2 HUE B, SUIRIE 7SR A4k
Lo IXAPEEERETIAL LR AL, BETTE BP MBS KR, 13 BAH AR I L, @I BL B ST
DAY 28 S AR 7 T3 25 J LR I BERIL AR AL, SIERRREAS 5 190 2% i HE B2 TR DI ZR A R o) BT, 2R
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Best Training Performance is 0.00064959 at epoch 336
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Figure 3. The simulation graphics 1
£ 3. =HER 1
5 5><104 = TR E B2 S FAX L E
' [—e—#GDP[T
—+—S£FRGDP
3L i
250 -
o
a
(O]
2+ i
15+ d
|

l 1 1 1 1 1 1 1
2001 2002 2003 2004 2005 2006 2007 2008 2009
A

Figure 4. The simulation graphics 2
4. tEER 2

Table 9. Forecast map
7= 9. e

Eh T ff) GDP HZ GDP
2010 40991.00 40902.36
2011 47704.00 48048.08

ST T R GDP BKA IR K520, B LAYE 2002 4E~2003 4EAE7E “dE8L” #5501, GDP 2 FRIRAS,
DL RHEHR LI B KA, 3Em 45 1 IE 35 11 GDP ARG AE I . R J5 FEXT 2010 4EF1 2011 4K GDP
HEAT T, 15 2010 51 2011 Ff GDP {8 5 Hs2fExf bk, HARZERN, FI A AR AL 347 T B —

O,
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