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KTX Passenger Demand Forecast with Intervention ARIMA Model
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Abstract This study proposed the intervention ARIMA model as a way to forecast the KTX passenger demand. The sec-
ond phase of the Gyeongbu high-speed rail project and the financial crisis in 2008 were analyzed in order to determine the
effect of time series on the opening of a new line and economic impact. As a result, the financial crisis showed that there is
no statistically significant impact, but the second phase of the Gyeongbu high-speed rail project showed that the weekday
trips increased about 17,000 trips/day and the weekend trips increased about 26,000 trips/day. This study is meaningful in
that the intervention explained the phenomena affecting the time series of KTX trip and analyzed the impact on intervention
of time series quantitatively. The developed model can be used to forecast the outline of the overall KTX demand and to

validate the KTX O/D forecasting demand.
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Fig. 1 Monthly average daily trips (APR2004 to JUL2011)
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Fig. 2 Average of Monthly average daily trips (2006 to 2009)
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Table 1 Summary statistics of monthly average daily trips on weekday and weekend

Weekday Weekend
Year Standard . Standard .
Mean deviation Min. Mean deviation Min. Max.
2004 61,707 3,987 55,286 68,617 86,293 5,203 79,607 93,089
2005 76,813 7,358 65,238 87,957 104,360 11,617 90,372 125,219
2006 86,430 6,098 74,216 117,856 10,597 101,720 134914
2007 88,806 5,549 81,639 101,235 119,945 8,947 105,692 131,254
2008 90,995 5,809 82,389 104,454 120,695 7,555 109,824 132,933
2009 89,970 5,948 81,857 99,492 118,875 7,258 108,277 133,193
2010 98,835 9,281 87,792 119,308 132,010 16,199 119,003 165,021
2011 119,472 8,343 108,387 136,123 155,361 8,218 148,837 168,991
Unit: trips per day
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Fig. 3 Monthly average daily trips after first difference (APR2004 to JUL2011)

Table 2 Model Identification for first differenced at lag 1 then at lag 12 series

Weekday Models Weekend Models
With constant Without constant With constant Without constant
(0,1,1)(1,1,0)12[(0,1,1)(0,1,1)12|(0,1,1)(1,1,0)12 | (0,1,1)(0,1,1)12 | (0,1,1)(1,1,0)12 | (0,1,1)(0,1,1)12{ (0,1,1)(1,1,0)12 | (0,1,1)(0,1,1)12

MA(I) 0.61050 0.56503 0.60975 0.56533 0.24228 0.27204 0.24101 0.27203
(6.02)*** (5.59)%** (6.04)*** (5.63)*** (2.03)** (2.33)** (2.03)** (2.34)**

HIEAEREA AR
MA(12) i 0.76402 i 0.76511 i 0.65509 i 0.65572
(8.08)*** (8.42)*** (6.04)*** (6.19)***

s 95.41923 12.25112 i ) 95.01017 17.43183 ) _

(0.41) (0.10) 0.22) (0.07)
AIC 1452.365 1436.537 1450.541 1434.547 1456.898 1448.349 1454.947 1446.354
SBC 1459.153 1443.325 1455.067 1439.073 1463.686 1455.137 1459.472 1450.879
Note : 1. Values in parenthesis are t-statistics. ** at 5% significance level, *** at 1% significance level.

2. Estimated models using monthly average daily trips from APR2004 to OCT2010.
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Table 3 Estimated models with and without intervention for first differenced at lag 1 then at lag 12 series

Weekday Models Weekend Models
SARIMA Model Intervention ARIMA Models SARIMA Model Intervention ARIMA Models
(w/o intervention) (with intervention) (w/o intervention) (with intervention)

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
MA(1) 0.56533 0.68982 0.68611 0.27329 0.44864 0.44490
(5.63)*** (7.65)*** (7.64)*** (2.35)** (3.94)*** (3.97)***
MA(12) 0.76517 0.71626 0.71763 0.65580 0.54125 0.54287
(8.42)*** (7.59)*** (7.68)*** (6.20)*** (4.76)*** (4.82)***

108 i 888.41294 i 568.54240 :

(0.37) (0.20)

1o i 17238.2 17225.9 i 26263.6 26266.8
(4.38)*** (4.38)*** (5.19)*** (5.22)***
AIC 1434.556 1423.293 1421.438 1446.521 1428.019 1426.063
SBC 1439.081 1432.343 1428.226 1451.046 1437.070 1432.851

Note : 1. Values in parenthesis are t-statistics. ** at 5% significance level, *** at 1% significance level.
2. Estimated models using monthly average daily trips from APR2004 to MAR2011.
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Fig. 4 Forecasting results (APR2011 to DEC2012)
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Table 4 Performances of ARIMA models with and without intervention

Weekday Models Weekend Models
Model 1 Model 3 Model 1 Model 3
(without intervention) (with intervention) (without intervention) (with intervention)
RMSE 2,469 1,936 4,645 4,902
MAE 2,097 1,660 4,341 4,595
MAPE 1.77 1.41 2.68 2.84
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