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Abstract

This study proposed a multiple intervention time series model to predict KTX passenger demand. In order
to revise the research of Kim and Kim (Korean Society for Railway, 14, 470-476, 2011) considering only the
intervention of the second phase of Gyeong-bu before November of 2011, we adopted multiple intervention
seasonal ARIMA models to model the time series data with additional interventions which occurred after
November of 2011. Through the data analysis, it was confirmed that the effects of various interventions
such as Gyeong-bu and Ho-nam 2 phase, outbreak of MERS and national holidays, which affected the KTX
transportation demand, are successfully explained and the prediction accuracy could be quite improved
significantly.
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Figure 2.1. Gyungbu line (a) and Honam line (b) monthly average daily trips.
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Table 3.1. Fitted models for Gyeong-bu and Ho-nam KTX Lines based on AIC

Gyoung-bu Ho-nam
Weekday Weekend Weekday Weekend

Estimates p-value Estimates p-value Estimates p-value Estimates p-value
w1,10 20000  <0.0001 30747  <0.0001 1177 0.1433 1632 0.0565
w2,10 373 0.1056 341 0.0628 183 0.0018 266  <0.0001
w1,12 33189  <0.0001 43622  <0.0001 6484 <0.0001 7725  <0.0001
w212 295 0.0033 369  <0.0001
w115 . . . . 16018 <0.0001 24145  <0.0001
w215 . . . - 514 <0.0001 479  <0.0001
W —25140  <0.0001 —43175  <0.0001 —7098 <0.0001 —11828  <0.0001
WL, —9218 0.0009 —8566 0.0514 —2374 0.0034 —3897 0.0014
W, 5772  <0.0001 . - 1498 <0.0001 . .
W, 8953  <0.0001 . . 2673 <0.0001
ARq 0.9388 <0.0001 0.3683 0.0001 0.4973 <0.0001
ARo . . . . 0.2763 0.0080
MA; 0.6195 <0.0001 . . . . —0.4740  <0.0001
MA; . . . . . . —0.3732 0.0001
SAR1 . . —0.2687 0.0856 . .
SMA; 0.7740 <0.0001 0.5332 0.0003 0.7493 <0.0001 0.6832  <0.0001

SARIMA (1,0,1)(0,1,1)12 (1,0,0)(1,1,1)12 (2,0,0)(0,1,1)12 (0,0,2)(0,1,1)12

AIC 2040.3 2132.3 1792.3 1863.4

AIC = Akaike information criteria.
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Figure 3.1. Plot of residual ACF.

Table 3.2. Residual analysis of multiple intervention seasonal ARIMA models for Gyeong-bu and Ho-nam line

Lines To lag Weekday Weekend
2 DF Pr > x? X2 DF Pr > x?

6 3.13 3 0.372 3.08 3 0.379

Gyoung-bu 12 12.07 9 0.210 8.40 9 0.495
18 13.34 15 0.576 14.26 15 0.506

6 4.33 3 0.228 8.25 3 0.041

Ho-nam 12 11.64 9 0.234 13.24 9 0.152
18 19.39 15 0.197 15.63 15 0.407

8,5657 0] A A4, THFH FF D T BN 20159 69l Z+zh oF 7,0987 4 11,8287
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Figure 3.19] 71434 =82} Table 3.20] &= Agtd 7+
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Figure 3.12} Table 3.2¢1 YER AT
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Table 3.3. Performances of multiple intervention seasonal ARIMA models for Gyoung-bu and Ho-nam Line

Lines Weekday Weekend
RMSE MAE MAPE RMSE MAE MAPE
Gyoung-bu 2257.6 1673.9 1.34 3942.5 3397.8 2.17
Ho-nam 1619.6 1332.1 3.83 1792.3 1700.0 3.66

RMSE = root mean squared error; MAE = mean absolute error; MAPE = mean absolute percent error.
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