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Research of prediction on urban road network traffic operation

index based on ARIMA model
DONG lJieshuang, FANG Tianyuan, ZHOU Yiwei
[ Abstract] Affected by the COVID-19

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

influence of special traffic control measures. This research uses the ARIMA model to analyze and predict the peak delay exponential
=

the peak travel delay index in the urban road network decreases sharply under the
time series data of Hangzhou Xihu District from 15 September 2019 to 15 September 2021. The within—sample prediction and extent
—sample prediction is completed. The average absolute percentage error of the within—sample and the extent—sample index is 2.435
2.625, respectively where the corresponding ARIMA (6, 0, 0) model prediction is objective. Besides, the analysis of the time
period prediction result in the initial period of the COVID-19 shows that the predicted effect of the ARIMA model under large
sample data is excellent, and the time series prediction can stand short—term environmental impact
[ Key words] time series prediction; ARIMA model; peak travel delay index; COVID-19
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Fig. 1 Calculation logic of the regional congestion delay index
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Fig. 2 Weekday road network peak delay index of time series from
2019/9/15 to 2021/9/15
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Tab. 1 ADF unit root inspection

1% Critical 5% Critical 10% Critical
Test—Statistic
Value Value Value

Z(t) -8.949 -3.440 -2.870 -2.570

MacKinnon approximate p—value for Z(¢) = 0.000 0
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Tab. 2 Test results of AIC and BIC value

ARIMA(p ,d ,q) AlC BIC

ARIMA(5,0,0) - 1614.707 - 1585.218
ARIMA(6,0,0) - 1622.944 - 1589.243
ARIMA(7,0,0) - 1622.289 - 1584375
ARIMA(8,0,0) - 1 620.674 - 1578.548
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Tab. 3 Residual stability test

1% Critical
Value

5% Critical
Value

10% Critical
Value

Test—Statistic

Z(t) -22.385 -3.440 -2.870 -2.570

MacKinnon approximate p—value for Z(¢) = 0.000 0
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Fig. 5 Prediction line and actual line
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Tab. 4 Statistical test value of ARTIMA (6, 0, 0) model

R4 ARIMA(6,0,0) BEREGITRIBELER

ARIMA(6,0,0) Coef. Std. Err. z P>z [95% Conf.Interval |
L1. 0.375 233 0.031 320 11.98 "~ 0.000 0.313 846 4 0.436 619
L2. 0.125 641 0.048 661 258" 0.010 0.030 266 6 0.221 016
L3. 0.087 068 0.046 726 1.86" 0.062 -0.004 513 7 0.178 65
L4. 0.083 220 0.042 922 1.94" 0.053 -0.000 906 7 0.167 346
L5. 0.375 753 0.038 352 9.80" " 0.000 0.300 584 1 0.450 922
L6. -0.143 44 0.044 795 -3.20"" 0.001 -0.231 240 2 -0.055 65
_cons 1.340 049 0.025 787 51.97* " 0.000 1.289 507 1.390 591
/sigma 0.046 745 0.000 962 48.57 0.000 0.044 858 4 0.048 631
TER 4P = =« IFRR P < 0.05.P < 0.1
F5 PHEEREHTNESSRE
Tab. 5 The prediction value and actual value of congestion delay index
¥4 S2BRfE i W/ % 751 FbR{E o & PR/ %
1 1.319 6 1.340 0 1.55 484 1.325 6 1.317 5 -0.61
2 1.3380 1.325 4 -0.94 485 1.3151 1.327 2 0.92
3 1.308 8 1.3328 1.84 486 1.336 6 1.324 3 -0.92
4 1.347 6 1.3217 -1.92 487 1.362 6 1.340 2 -1.64
5 1.342 2 1.333 8 -0.63 488 1.329 2 1.338 6 0.71
6 1.325 8 1.332 4 0.50 489 1.340 3 1.3327 -0.56
7 1.303 1 1.3352 2.46 490 1.3350 1.333 2 -0.14
8 1.334 2 1.313 8 -1.53 491 1.344 5 1.341 4 -0.23
9 1.318 4 1.339 5 1.60 492 1.430 4 1.349 2 -5.68
10 1.331 2 1.326 5 -0.35 493 1.367 5 1.366 8 -0.05
11 1.3190 1.324 8 0.44 494 1.349 5 1.363 3 1.02
12 1.329 3 1.316 8 -0.94 495 1.343 6 1.353 3 0.73
496 1.351 4 1.354 9 0.26
83 1.300 2 1.311 0 0.83 497 1.506 6 1.3812 -8.33
84 1.379 8 1.324 7 -3.99 498 1.437 1 1.402 4 -2.41
85 1.369 1 1.354 0 -1.11 499 1.331 4 1.398 3 5.02
86 1.368 6 1.374 6 0.44 FEA S
90 1.164 8 1.266 3 8.71 503 1.389 9 1.379 3 -0.76
91 1.127 7 1.243 4 10.26 504 1.357 2 1.360 1 0.22
92 1.091 1 1.176 9 7.87 505 1.373 3 1.403 7 2.21
93 1.060 7 1.160 4 9.40 506 1.3753 1.366 9 -0.61
94 1.048 7 1.128 9 7.65 507 1.389 8 1.343 7 -3.32
95 1.069 8 1.1129 4.03 508 1.374 1 1.343 4 -2.24
96 1.068 5 1.102 3 3.17 509 1.364 2 1.3715 0.53
97 1.055 2 1.092 5 3.54 510 1.370 7 1.4257 4.01
98 1.063 7 1.082 0 1.72 511 1.370 2 1.326 7 -3.17
99 1.058 7 1.085 0 2.49 512 1.373 8 1.398 1 1.77
100 1.054 7 1.092 6 3.59 513 1.366 8 1.502 6 9.93
101 1.062 2 1.086 6 2.30 514 1.363 7 1.353 1 -0.78
102 1.071 4 1.084 4 1.21 515 1.365 8 1.382 9 1.25
103 1.080 5 1.093 1 1.17 516 1.364 8 1.400 7 2.63
517 1.365 2 1.430 6 4.79

(HE 750 91 XFR7 2020 45 1 A 23 H, Al Bk a6 H )
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Fig. 6 The actual and predicted value of the delay index before and
after the emergence of COVID-19
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