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1.1  ARIMA =B ip
ARIMA 87 4 FR A 2243 B WAL 8 F R 7 ( Auto Regression Integrated Moving Average Model , fiij it
ARIMA) ,J&—2H FRY I 1] 35 2 PR ASRY Ji o 19 9 JEL ( Box ) F1E 42 8 (Jenkins ) 7 20 122 70 4RA0HI 52 Hh
— 35 2 B[R] 80 0000 7 3, BT LA SRR A Box-Jenkins B vy -4 ek Hidh ARIMA (p,d,q) FR 2247
H EER -8R AR & H IE, p 24 H EIEI; MA AR, g AP435, d Bt a7 51 ok
PRGN TR 22 0 UK ARTMA A5 RL5E 5 Bl i 18] 7 47) 1) BEATLA P R ik S 1) i e 8 AR R, 48 P
Tk of 1] P 5 2 A Ay PRI ] e 810, 9K 0 d B 18] 3 270 9 38 2508 L 24 39308 LA R 3 i BRI 3 300 ) A R <7
AR W TG firp B - T Bk ] 7 50 R AR b 2 R KA . ARTMA B AR AR 48 T 912 7551 A % [ 0 v e 350 4 1)
A, w4 A AR 82 72 (ARMA (p, ) : Auto Regression Moving Average ) M 7243 H [8] 14 %% 8)j °F- 2
(ARIMA (p,d,q) : Auto Regression Integrated Moving Average) it 2,
1.2 ARIMA #RIZ5#
ARIMA BRI SRt 2 AR PR I 8] 51 280 22 430 A IS 19 ARMA B8 ARMA BB H A5 FHIY A&
PRUFFIIREEL, ARMA BN AT LIS D9 AR AL MA HERURT ARMA BB =R,
1.2.1 ARMA ##
BA W T AN p B A 811 (auto regression ) B fijid A AR(p) :
X, =@ @R, Hex,, e o, tE, (1)
o IR S ROk p, BEAL P50 | &, | HZBME AW PSRN e, ~ WN(0,02) .
BAWTZHERBIFRR q B30 T34 (moving average ) B, {104 MA(q) .
x, =p+e —0e_ —be_, .. —0¢_ (2)
Hop BRI e B Ak g, BEAL P50 | &, | M ZEPIE A WS TFFIRD e, ~ WN(0,02)
OB R 250 B RIFR A B [UHES 85°F-34 (auto regression moving average ) #2710~ ARMA(p,q) :
X, =@t Qx, t..tox, te -0, —..-0¢_ (3)
BRAEIAAES AR (p) MA(g) MR, ARMA (p,q) BEBISCPR ERIE AR (p) 5 MA (@) U6
1.2.2 ARIMA #A BAKZEH)
HA T 250 A RUFR R A A 1192 30 °F- 44 (auto regression integrated moving average ) 15 | {8 ic
ARIMA (p,d,q) FE#I©),
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K (). V=(1-B)",d WENREG;P(B)= 1-¢,B-...~¢, B’ F TR i ARMA (p,q) FEAI [ H R 5L
ZHX;0(B)=1-60,B-...-0,B" , A TFa A i ARMA (p,q) BAIRES 3T R AWK (4) FTLARC N
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2 ARIMA BB B K eEiR H FE =Tl dh g9 5z A

2.1 BUEHE
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2.2 WEEHITERULE
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FEFE 1 ADF K256 ¢ Seiti -4.555 388, HAHR IHEZAE N 0.001 5,7 1% 5% 10% KK KT ¢
Geit i iy m S 530 -3.737 853 ,-2.991 878 ,-2.635 542, J¥4 Y =B 2431 ADF £ 4 iy ¢ St AR L
1% 5% \10% K5 55 7K F- T 1l SHE /DS, BT LR 4 SR B, RERT IR TR 81 Y 1 = B 2245 (B Z) A5 B
Rt B FP31 X BOHEUS 19 =B 2250 A& 1(3) 1Y,

2.3 ARMA #=EIR 5 F0 M #5088 E

M AR T H | Z, | & AR, BT DU ST AR N A ASE AR | 78 AR 2 i T LR AR ) 2, B A
FESE AR (p) BEBIEL MA (¢) BETE ARMA (p,q) RS55S4 1 g 308 5 i B 900 0 A DG IR BV 371 19 A G
PREL(AC) i 4 AHOCPREL(PAC)

Autocarrelation Partial Correlation AC PAC 0Q-Stat Prob
= [ . 1 -0.620 -0.620 12334 0.000
(I i [ I 2 0238 -0.238 14217 0.001
(I I ) o 3 -0198 -0.280 15566 0.001
(I FEO 4 0150 -0149 16.380 0.003
[ . ) 5 0177 -0.276 17.551 0.004
I I I 6 0250 -0.006 20001 0003
= (I I 7 -0.263 -0160 22835 0.002
o E [ 8 0298 0110 26643 0.001
[ g 9 -0.254 0047 29543 0.001
[ i I [ 5 10 0201 0139 31456 0.000
[ o (| 11 -0196 0.057 33.375 0.000
[ i I (| 12 0156 0047 34667 0.001

B3 ZBIACEPACHE

HI Il 3 AT LAE H F ARSI R A DG BRI R < e IR | Z, L 36 FH ARMA (p,q) B8 w2
fiHA 4 P EIE R ARMA(1,1) LARMA(1,2) . ARMA(2,1) &2 ARMA(2,2) .

P ARMA BALIE S, 7T LGS HTEAEVE N E A R B0k, B Akaike 42 HE 09 ATC HEN]  HEN]Z AERR 2
B R ANSRAG TR At b, X A58 1 B B5ORUAH Nz 1) S 88 m] ) 25 11— e AR Al T, — O UE, 7E45 R TRl
R AIC TR A IR I S BUE ALC 35 2 S/ NMO IS — A B ECH BEAR B, 38 FH Eviews F004F 78 AR i
P, T B A, X SRR TR ¢ A0 0 2 MK T IE AN B 1] 9 5 BRAIR 2 ™ A%, B 22 102 7% IE AR AL 1Y
FEARPLA RO, ATC YENN K SC o T Fi 24 J5 A AT D 22 B0 S e B AR i B o

Wt 2 A 4 MR AIC B Hofth 4 W H8 A, i ARMA (1, 1) 1 ARMA (1,2) 194530035 $5 &R L
ARMA(2,1) Fil ARMA(2,2) lILA SRS (B ARMA(1,1) Fil ARMA (1,2) i) MA (q) A 3 BEA ]300, JF
PLHTF L ARMA(2,1) il ARMA(2,2) , 50T DA E p=2,q=2 A EBAI 4L, #5537 ARIMA(2,3,2)
TBEAY

Z, == 0.000 208 - 1.080 3467, , — 0.126 364Z, , + £, + 0.009 582, , + 0.922 219¢, ,
Hi Z =AY,Y = InX
x2 HEEERERILE

[ BIET 7 ARMA(1,1) ARMA(1,2) ARMA(2,1) ARMA(2,2)
R 0.819 088 0.845 491 0.641 344 0.702 277
TR R 0.801 858 0.822 314 0.584 714 0.636 117
1) A 2 0.030 669 0.029 043 0.045 122 0.042 237

5257 il 0.019 752 0.016 870 0.038 684 0.032 111
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ERIWAFZEMR(ERBFR)
2L3R2

BRI bR ARMA(1,1) ARMA(1,2) ARMA(2,1) ARMA(2,2)

X EUR A 51.175 89 53.068 98 40.824 51 42.965 83

F gt 47.539 24 36.480 71 11.325 16 10.614 73

F R i i 2K 0.000 000 0.000 000 0.000 175 0.000 135

AIC {5 B -4.014 658 -4.089 082 -3.202 131 -3.301 377

SC HEN -3.867 401 -3.892 740 -3.004 654 -3.054 530

DW {4 1.860 569 2.390 897 1.871 020 2.037 067

2.4 BREWE

HE TR RG 36 tho BIV X AR TR 4 5 22 P 81 EA T 1 MR P ARG, A R A 2 P B AN S Al B ML 51 DU A 3 5k 22 1 1 vh
AR BRI BRI E g — 2D otk . i 4 Tk 22 81 DL 8O 2 HE e 1Y (A 75 20 i A
KREBE—LK5, X ARIMA(2,3,2) BRI 22 04T A A K 56 (181 5) , n] DU R 22 13 814 A A5G pR %
HRTE 95% I B AR DX AT PN, phy M AT LAt 5% 22 P 5 AR B S7 BRI 3 M g E R AR, SO REFE 26 5 51 DAy 1 T
PRSI IEEGR , RI AT PONBER ARIMA (2,3,2) Al 145 SR 09 5% 22 P S ANAFAE FLARSE
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AR5 { Z, | ) ARIMA(2,3,2) #57 ,
Z, =-0.000 208 — 1.080 3467, , — 0.126 364Z, , + &, + 0.009 58¢, , + 0.922 219¢, ,
AT LLAE IR RS Y, L A ARIMA (2,3 ,2) R0 4 300 5 4k

Z, =

A’Y, =Y, - 3InY, , + 3InY,,

- InY

t=3

Y, = 3InY, , - 3InY, , + InY, , — 0.000 208 — 1.080 346Z, , — 0.126 3647, , +
e, +0.009 58z, , + 0.922 219¢, ,
HETTHE TR 51 X | A T 07 %

X = Vi-1=3InY, o InY,_5-0.000 208-1.080 3467, . ~0.126 3647, 5+, +0.009 S8, +0.922 2198,
t

XL PRTIT 20092012 47 R IR FESL T ( BA7 . 7 ISR ) | IF 5 SEPR{E ML (32 3) .

ARIMA(2,3,2) B R ERXE R 0 Wi
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x3 TMER

G0 PR e HEXF R 22/ %
2009 6 431.63 6 383.10 0.755
2010 7117.41 6 811.35 4.3
2011 7951.12 7 309.77 8.066
2012 8 284.94 7741.24 6.563

(1) ALX, RTINS e ol LAFE HY S DR SR AE 5 e B AR By i I — SIEL AN i = S0 (EL LA S 5k 25 10
— WA ZHIPA VIR o i TSR R B0 O S, 350 SR A i — SO B A =303 LA
S b5 T — J1 A0 000 ARG AR o i o 1 IS PRH FESE N ¢ JTHFERE R 2500
I, PR UM AR 22 HE A AR E IR AR B I LT 0K — o, A B O, & B3 B 47 A9 BT IR AR 4, A
ES b IV SY i iUy 9

(2) P 6 rh gLk 2 B A5 DCIE], w] LATE B Bl 1] Jo S0 0 A 38, 00 4% DX 1) o 28 0, DT % B 95
DN SRRAT: J5 , ASETRYSRLINN (ARG B 2, 38 3 BT 1102 20092012 4581 { X, | 1) T | 552 o 0 B 50 000 A X6F 3¢
75, MR HRTLIE Y, P80 X, | B B0 AR 5 52 B (L O AR X 02 22 LU/, B0 B ~F 3 A X 1 o3 iR 25 A
4.921% ,— BN T BRI E MR ZETE 10% LLPIRERL I B RSOR e Acar ™ (5 FHi,2005) , 1T LR,
B EAR 3, Bt o0 300 B H8 o, Y T A AR 1R 22 AR R X2 ARIMA A5 A — A i g, VA e
" A LT T 5 T G A ) F0 T 3k, SN A v R S S A i Y, T LA A DR T A DT R S T

(H
TR ftR.
13
] | Forecast:XF
12 - Actual:X
1 // Forecast sample: 2009 2012
i P Included observations: 4
10 - -
7 Root Mean Squared Error 448.0422
9f e Mean Absolute Error 381.9097
’_,// Mean Abs. Percent Error 4.920842
8 _ Theil Ineqality Coefficient 0.030700
7 _/"/ Bias Proportion 0.738040
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6 Covariance Proportion 0.037290
st T —
4 L
2009 2010 2011 2012
—XF —- +2SE]|
B o6 2009-2012 FiE
5% 3k

1] XI5 VESHIE. ARIMA B AE 3R B RE RIS 98 700 o g Rz [ T ] 280554646 ,2007(5) : 11-13
2] R K, XSS ARIMA BAL AR AR I 0 2% F00000 v 1) 1 FH AT [T ] BRI 92 515 8., 2007,23(2) : 117-123

3] ¥ ARIMA RERITE VY Aot 23 [ B8 - 5w ol v i i [ )] 80 g+ 54873, 2006,25(5) :588-592
4] B[ 5. ARIMA BERIZETRII GDP Fell A it i H [ 0] 82 i 32 Bk 5 1A, 2008 ,38(4) :53-57

61 EME N AR EFS AT M AL E R R 2 ik, 2005
7] BEYOKR, KB 7 EViews ST 5 0 LM ] AU5C MU Tl ik, 2009

[
[
[
[
[5] Z5fh, B JE T AN M 2% (1 KT GDP ARBIFSE[ I ] R TR A4l . B AR ER, 2014,31(2) :37-42
[
[
[

8] Dy FHE AR TS Eviews BRI M].JbAT: spEISET H Attt , 2005



60 ERIWAFFROEBHFR) %32 %

Application of ARIMA Model in the Prediction of Energy
Consumption of Chongqing

LI Yan-yan
(School of Mathematics and Statistics, Chongqing Technology and Business University, Chongging 400067, China)

Abstract; Resource is important basic material for human survival and development. It plays an irreplaceable
role in the rapid development of economy and greatly improving people’s living standards. With the development of
economy, people’s demand for energy is increasing, because the resources are limited on earth, therefore, it is
particularly important to accurately predict future energy consumption. This paper uses ARIMA model to analyze
1981-2012 annual energy consumption data of Chongqing based on Chongqing Statistical Yearbook 2013. The result
shows that the predict of future energy consumption by ARIMA (2,3,2) model is more accurate, which provides
reliable basis for resource consumption of Chongging.

Keywords: ARIMA model; time series; energy consumption; prediction

(E#EE 02 R)
SE K
[1] DANTZIT G B,RAMSER R H. The Truck Dispatching Problem[ J].Management Science, 1959(4) ;1128-1131
[2] LAPORTE G, NOBERT Y, DESROEHERS M. Optimal Routing with Capacity and Distance Restrictions [ J]. Operations
Research, 1985(4) ;1050-1073
TAILLARD E.Parallel Interactive Search Method for Vehicle Routing Problem[ J]. Networks, 1993,23:661-673
RS AT IOk 4O A I BEAE AL 5 5 [ M AE G B Tl ke, 2009
I, XU, R . S 04 TR B R A T ) 8 1) e A Il it [ ] A2 R 53R, 2010,25(9) :1379-1382

3]

]

] %

1 ZFE, I BRI AR Y RS RS R ()], SFEAL T RSN ,2013,33(10)  2822-2826
] R

]

4

[

[
(5
[6
[7] RV YTk E s AL IR B O g [ 1] AL &, 2011,28(7) :357-360

[8] Wxbil. 2 HARBA MR R A kiR [ 1] R TR R 22440 . HARPBI2ANR ,2012,29(5) . 78-81

Research on the Vehicle Scheduling Method with
Multiple Sequential Time and Batch

WU Chuan-liang' , HE Ye-rong' , WANG Jian-hua'

(School of Economic and Management , Huainan Normal University , Huainan 232038, China)

Abstract; Through plan, scientific and accurate scheduling, scheduling vehicle with multiple sequential time
and batch is to achieve the purpose of reducing logistics cost. Firstly, according to multiple sequential period
change speed, this paper adopts the linear least squares method to change speed quantization. Secondly, adding
time window constraints, capacity constraint, this paper construct good vehicle scheduling model of smultiple
sequential time and batch. Finally, according to the basic ant algorithm, the model is improved and simulated.

Key words: multiple sequential time ;vehicle scheduling;ant algorithm





