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Research on Short-Term Prediction Method of Demand Number
in Urban Public Bicycle Based on the ARIMA Model

Lin Yanping,Dou Wanfeng
(School of Computer Science and Technology , Nanjing Normal University , Nanjing 210023, China)

Abstract: Prediction occupies an important position in study of urban public bicycle. Analyzing and predicting the de-
mand numbers at every station in future can provide a basis, which managers allocate bicycles and the users make travel
plan in advance. It is necessary to use the Autoregressive Integrated Moving Average (ARIMA )model, which models the
demand number time series of public bicycle during peak hours of the week. Comparing with prediction error of the
Baseline method, the results show that the average relative error of the value of the prediction and the actual are both
lower than the Baseline prediction method for different stations. The prediction precision of the ARIMA model is rela-
tively high, and the prediction result is credible. It provides theory and method of the prediction for management and use
of the urban public bicycle.
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Fig.1 Demand comparison of different date types Fig.2 Demand comparison of different station types
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Fig.3 Average demand comparison of different weekday types
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Table 1 Parameter estimation results
A B4 PRiEDR 22 =4t (ZES
C 23.857 310 1.556 666 15.325 900 0.000 0
AR(1) 0.778 030 0.133 126 5.844 291 0.000 0
AR(7) 0.138 393 0.070 720 1.956 906 0.0522
MA(1) -0.733 505 0.147 269 -4.980 721 0.000 0
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Fig.5 Fitting model figure Fig.6 Demand prediction results
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Table 2 Demand prediction relative error

I} [ 7757 T DXl R 8 2 i IR DXl JE R X 8 2

J741) s (] Baseline ARIMA Baseline ARIMA

161 8:20—8:25 0.086 957 0.099 565 0.130 435 0.012 609
162 8:25—8:30 0.000 000 0.087 500 0.333 333 0.045 833
163 8:30—8:35 0.160 000 0.041 600 0.160 000 0.058 800
164 8:35—8:40 0.346 154 0.000 385 0.038 461 0.008 462
165 8:40—8:45 0.200 000 0.079 667 0.333 333 0.046 333
166 8:45—8:50 0.400 000 0.055 200 0.120 000 0.015 200
167 8:50—8:55 0.259 259 0.037 778 0.222222 0.036 296
168 8:55—9:00 0.423 077 0.011 538 0.038 461 0.065 385
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