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Forecasting Passenger Transport Demand Using Seasonal ARIMA Model

- Focused on Joongang Line
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Beom-Seung Kim*

Abstract This study suggested the ARIMA model taking into consideration the seasonal characteristic factor as a method
for efficiently forecasting passenger transport demand of the Joongang Line. 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 the tourism industry. By using the monthly time series data (103) from January-, 2005
to July-, 2013, the optimum model was selected. The forecasting results of passenger transport demand of the Joongang
Line showed continuous increase. The developed model forecasts the short-term demand of the Joongang Line.
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Fig. 1 The passenger transportation number of people by
monthly average on an annual basis

2013 72(103702) 7] 2] S8 A0] SekAlelal 4714
A 2ok gH oA FERldelth o714 o7
FEAALE GAEE0] Avkedt FEel AR eEE
Lotk Figl AxE 93t oiA5gd2]olr}. 20054 %
T ~ S(E A ~ & AeA ) AR AT
& o] 2007d7kA] 22, 2008\ 2Fds SF3AE7E 2009
ol AHHOR FUFsH: FAE Bolal 9o 53]

201349 & #9] FUHE Holal Qitt. ol& FHe| wEFg e

(O-train, V-train)! 7} W@ 2102 AT 2 oA oA

v 23 2 9 F4E fl8ke] 20059 1€ ~ 2013 7

A7tA 2] A5 (103718), BH 2] HES A8k 2013 8¢

~ 2013»4 11E7HA1 2] Az @25 &8sl A2 ARIMA
o] &3 FQSRFS TEHE

22 HE ARIMA =¥

AlAIGe] dAF ARFTIE 713 i o] A8k Al
A ARIMA B8 AAIQS] 448 E] FEZHo|AL ¢
2 A5 el e Aol AMEE 4 Sk AAE Z,
7} AAF717F 591 ARIMA(p,d,q)(P.D.Q)s S wE
21 (1) FEie RFow RHETTH2.9]. o714, BE F3
A2} (Backshift Operator), ¢(B)2} @(BY)y= 242}t HiA 24 |
AZZH ARGAAL, aB)S aB)= ZH2 viAE A 9 AA
2 MAIAEAL, @9t DE 247 vlAIE A 9 Al A A 2b
I, pot P 27 viAIE A 9 AlE A ARAS, goF 0 7
7 AR Y AEA MAALE, s el #E Ao
T} 2 AFoA = A ARIMA 23S o] &3lo] 04
238 F+E383h

6,(BY0,(B)(1-B)'(1-BY 7, 0

5+ 0,(B)Oy(B")z, £~iid N(0, 0 )

FHUEA #FHEL3}: O-traing] O }, w8
¥, %f'r\%%%r ‘E(ﬂ"l 5, %%E)z EM(On) N =4
tﬁ o

y

Fig. 2 The building procedure of Seasonal ARIMA Model
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Fig. 3 The time series graph for passenger transportation number
of people
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Fig. 4 The primary difference non-seasonal time series graph
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Fig. § The primary difference non-seasonal autocorrelation func-
tion
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Fig. 6 The primary difference non-seasonal and seasonal time-

series graph
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Fig. 7 The primary difference non-seasonal and seasonal auto-
correlation function

Table 1. Model identification

ARIMA Model Stationary R square Normalized BIC
(o, I,Ni())?(illl,l)lz 0.598 19.548
(o,ﬁc))f(i li ;)) " 0.269 20.220
(0, 11\,/([)())?16,113,:1) b 0.252 20.332
(0,11\,/([)());]l Eli;))lz 0.126 20.398
0100111 0267 20223
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Table 2. Model estimation

Estimate SE t P(=Sig.)
Constant 793.938 322.896 2.459 0.016
Modell Difference 1 - - -
(0,1,1)(0,1,1)1, MA ‘ Lag 1 0.614 0.086 7.125 0.000
Seasonal difference 1 - - -
MA,Season ‘ Lag 1 0.795 0.186 4284 0.000
Estimate SE t P(=Sig.)
Constant 1073.401 1048.084 1.024 0.309
Model2 Difterence 1 - - -
(0,1,1)(0,1,0)12
MA Lag 1 0.580 0.088 6.562 0.000
Seasonal difference 1 - - -
Estimate SE t P(=Sig.)
Constant 0.003 0.004 0.617 0.539
Model3 Difference 1 - - -
(0,1,0)(1,1, 1)1 AR Season ‘ Lag 1 0.198 0.195 1.013 0.314
Seasonal difference 1 - - -
MA,Season ‘ Lag 1 0.988 4.244 0.233 0.816
Estimate SE t P(=Sig.)
Model4 Constant 0.003 0.009 0.373 0.710
(0’1’0;)(1‘?170)12 Difterence 1 - - -
AR,Season Lag 1 -0.368 0.099 -3.706 0.000
Seasonal difference 1 - - -
Estimate SE t P(=Sig.)
Model3 Constant 615.694 892.893 0.690 0.492
(0’1’0;)(0‘?1’1)12 Difterence 1 - - -
Seasonal difference 1 - - -
MA,Season Lag 1 0.834 0.202 4122 0.000
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Table 3. Model diagnostic checking Ripens
Ljung-box Q statistics o0 :E
ARIMA Model Statistics df P(=Sig.) ————————— L — /\/ﬂ
Model1(0,1,1)(0,1, 1)z | 14632 16 0552 - e [A
Model2(0,1,1)(0,1,0), | 34.255 17 0.309 -
Model3(0,1,0)(1,1,1) | 48243 16 0.000 e
Model4(0,1,0)(1,1,0); 69.621 17 0.000 -
Model5(0,1,0)(0,1.1), | 54780 17 0.000 - T
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Fig 9. The future demand forecast for passengers
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Table 4. Comparison of model statistics
Model Statistics ARIMA(0,1,1)(0,1,1);, ESM Winters(MultiP)

Stationary R Square 0.598 0.483 0.506
R Square 0.817 0.761 0.781

RMSE 16801.332 19790.415 18495.526
Model Fit MAPE 5.965 6.829 6.259
MaxAPE 19.744 22.688 19.575

MAE 13200.406 14714.252 13919.936

MaxAE 48473.135 56189.600 51591.820
Normalized BIC 19.548 19.936 19.786
Ljung-Box Q P(=Sig.) 0.552 0.347 0.450
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