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Forecasting Passenger Transport Demand of Joongang Line
using Seasonal ARIMA Model
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Beom-Seung Kim*f, Chan-Woo Lee*, Jae-Ho Sim*, Seung-Ki Lee*, Joo-Hee Kim*, Hyun-Gyu Park”

Abstract This study suggested the ARIMA model considering the seasonal characteristic factor as the method
for forecasting passenger transport demand of the Joongang Line efficiently. Particularly, the forecasting
model was built including the demand for the central inland region tourist train (O-train, V-train) which was
opened to traffic in April, 2013 and run in order to reflect the recent demand for tourism industry. For this, by
using the monthly time series data (103) from January, 2005 to July, 2013 the optimum model was selected.
And, the forecasting result of passenger transport demand of the Joongang Line showed up to increase
continuously. The developed model forecast the demand for short-term of the Joongang Line and is available.

Keywords : Joongang Line, Passenger Transport Demand, Seasonal ARIMA Model, Demand Forecast
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Fig. 1 The passenger transportation number of people by Year monthly average
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Fig. 2 The time series graph for Passenger transportation number of people
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Fig. 3 The primary difference non-Sesonal Time series graph
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Table 1. Model Identification

ARIMA %8 A4} R Square ArstE BIC
Modell: (0,1,1)(0,1,1)12 0.483 19.936
Model2: (0,1,1)(0,1,0)12 0.269 20.220
Model3: (0,1,0)(1,1,1)12 0.252 20.332
Model4: (0,1,0)(1,1,0)12 0.126 20.398
Model5: (0,1,0)(0,1,1)12 0.267 20.223
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Table 2. Model Presumption

A%k SE t P(=Sig.)
Rl 793.938 322.896 2.459 0.016
Modell 2} 1 i} _ .
(0,1,1)(0,1,1)12 MA A ZH 0.614 0.086 7.125 0.000
Al 2 1 - - -
MAAIA | AlAH 0.795 0.186 4.284 0.000
A% SE t P(=Sig.)
Rl 1073.401 1048.084 1.024 0.309
Model2 2] 5 1 - - -
(0,1,1)(0,1,0)12 MA Al ZH 0.580 0.088 6.562 0.000
Al 2R 1 - - .
A%k SE t P(=Sig.)
o 0.003 0.004 0.617 0.539
Model3 A 1 i} _ .
O.LOLLDI2Z 1 AR A" | A1xH 0.198 0.195 1.013 0.314
Al 2 1 - - .
MAAAE | AlAF 0.988 4.244 0.233 0.816
% SE t P(=Sig.)
o 0.003 0.009 0.373 0.710
Model4 2} - 1 } B _
O.LOLLOIZ | AR A" | A1xH L0368 0.099 13,706 0.000
Al 2R 1 - - §
A%k SE t P(=Sig.)
o 615.694 892.893 0.690 0.492
Model5 2} 1 - - -
(0,1,0)(0,1,1)12 AA x5 ) ] ] ]
MAAAE | AlAF 0.834 0.202 4.122 0.000
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Table 3. Model Evaluation

Ljung-Box Q &4

ARIMA %3 A= A= P(=Sig.)

Modell (0,1,1)(0,1,1)12 14.632 16 0.552
Model2 (0,1,1)(0,1,0)12 34.255 17 0.309
Model3 (0,1,0)(1,1,1)12 48.243 16 0.000
Model4 (0,1,0)(1,1,0)12 69.621 17 0.000
Model5 (0,1,0)(0,1,1)12 54.780 17 0.000

RHel AdE FA"E EYo] dAFE AMALE SAMow F AdATIL UAsAE
3olsl= Aolth, RS Husts WHowR F[AEAMS F2 ol&st=d TAY HAAS
AAst=d Aol 7P Fod HE5E WAFES(White Noise)®l = 7H8 o Folrp. &
AreM = F2 ARgse 2 e 8y T LJung Box E74] = °]&3st

Zr 0.552 > 0.05,
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