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Short-term traffic flow forecast based on ARIMA model

ZHANG Tengfei, YUAN Pengcheng
(1 Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] In order to provide more reliable data for traffic control and guidance system, it is necessary to carry out short—term
traffic volume online prediction for real-time and dynamic data. Firstly, ARIMA modeling method for short—term traffic volume
prediction is introduced.The short—term traffic volume data on October 7, 2008 in 3min units is used as training data and smooth it
out and calibrated as ARIMA(5,1,6).Then the maximum likelihood estimation method is used to estimate the parameters of the
model,, which use the white noise test of residual error to verify its effectiveness. Later the static prediction method is used to carry
out real-time dynamic prediction on the data on the 8", 9" and 10™. The results show that ARIMA model has strong portability in
short—term traffic volume prediction and ARIMA model can accurately capture its inherent laws and carry out static prediction on a
large amount of data under the condition of less historical data. It can also predict the data at the next moment in real time and
dynamically, and provide more reliable real-time data for traffic management system.
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Tab. 1 Basic statistical characteristics

BRI ROk B/ME bRifEZE
7H 34.45 78 0 22.00
8 H 34.01 78 0 21.63
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10 H 35.49 88 0 22.23
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Tab. 2 ADF unit root test results

Trend and intercept Intecept None
t—Statistic Prob t—Statistic Prob t—Statistic Prob
Q -2.151 6 0.516 0 -2.240 1 0.192 2 -1.123 3 0.238 1
dQ —-27.688 7 0
Test -3.962 8 1%]level -3.433 6 1%]evel -2.566 1 1%]level
Critical -3.4122 5%]level -2.862 8 5%level -1.941 0 5%]level
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Fig. 5 Traffic volume first—order difference diagram
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Tab. 3 Combination Test of Different Orders for Some ARMA Models

P value
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
AR(1) 0 0 0 0 0 0 0 0
AR(2) 0 0 0 0 0.520 7 0 0 0.320 8
AR(3) 0 0 0 0 0 0 0 0
AR(4) 0 0 0 0 0 0 0 0
AR(5) 0 0 0 0 0.371 6 0 0 0.047 5
MA(1) 0.942 9 0.901 9 0.021 0 0 - 0.900 3 0.101 8 -
MA(2) 0.367 6 0.604 5 0.774 3 - 0.003 9 - 0.304 7 0
MA(3) 0 0 0 0 0.001 2 0 0 -
MA(4) 0.517 3 0.651 8 - - 0.072 8 0.519 8 - 0.069 0
MA(5) 0.260 5 - - - 0.003 9 0.408 0 0.210 7 0
MA(6) 0 0.000 9 0 0 0.932 6 0.002 0 0 -
AIC 6.772 4 6.770 0 6.767 0 6.762 9 6.796 2 6.769 7 6.768 9 6.792 0
SC 6.869 0 6.858 4 6.846 0 6.833 1 6.884 0 6.857 5 6.856 7 6.871 0
R? 0.452 9 0.452 8 0.453 7 0.454 8 0.438 6 0.453 3 0.453 7 0.439 8




57

TSR, AF. ST ARIMA A B 58 3k T A5 76

277

WA (p,q) AN[E £ B A E AT 22 Uk DU
iR, X T AIC SC UL AR R, &3 ]
DI Model 4 1Y ARIMA (5,1,6) AL R?
AR, 1M AIC A1 SC fe/)s, 1 BT A S50 i
2RI, BT A i e AR p = 5,q =
6,d =1, B ARIMA (5,1,6), KM
55046511 ,753) ARIMA (5,1,6) B8, n=L(8) .

d(Q,) =~ 0.906 3d(Q, ,) - 0.7548d(Q,,) +
0.8576 d((Q,;) + 0.7683d( Q,,) +

0.669 9d(Q, ;) + & + 0.0924 &,_, -
1.3372¢&,, + 0399 4 ¢, . (8)

W — B 22507 558 J5 s W TR an=(9)
Q, = 00937 Q,, + 01515 0,, + 161240, ,
- 0.089 30, , - 0.098 40, ; — 0.669 90, , +

e, +00924e, , —13372¢,, +039 4¢, .
(9)
H, g, J & MMl

2.4 AP

HESTASRY DL, 75 B Ak 25 1A T M R A
TSR AR 250 2 (e e A BRI A A sk, IR,
A TR 22 P 5 I AR P S AR S . HAk
gEIRmE 7 Fios

. 60 o8
%‘40 e
= 0

&

-20

-40

6 8§ 10 12

Hif [R] /B
7 T HXBENEE
Fig. 7 Traffic volume fitting diagram on 7

MIE 7 AT 3A (S 5L PR (E A AL A
— 2, 5 2 B S PR 3 8l , nT LAR) 20 4 s
TSR ZE PP B2 ARG o oA T U B v, 4k 25
XFBR 22 P 9 HEAT e SR OCHY Q K, 45251 WLk 4,
RRFRZEFFIIEN G 8 WA Z IR B A AR T

FURH , R ML 22 2 1 I 75 P37

14 16 18 20 22 24

x4 KREFIEXKE

Tab. 4 Residual series correlation test

bl R ke 1 2 3 4 5 6 7 8
AC -0.025 0.026 -0.006 0.038 -0.004 0.007 0.016 -0.043
PAC -0.025 0.025 -0.005 0.037 -0.002 0.005 0.017 -0.044
Q-—Stat 0.288 0.604 0.622 1.298 1.307 1.334 1.465 2.348
Prob 0.592 0.739 0.891 0.862 0.934 0.97 0.983 0.968
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Fig. 8 Forecast value of traffic volume on 8*
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Fig. 9 Forecast value of traffic volume on 9"
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Fig. 10 Forecast value of traffic volume on 10"
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Tab. 5 Forecast precision table

MAE RMSE MAPE
8 H 5.73 7.61 32.00
9H 5.78 7.47 34.50
10 H 6.34 8.22 38.08
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