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Abstract

This paper analyzes the forecasting errors of traffic volumes by comparing forecasted volumes for the opening year with
the observed ones in the years after the urban raillway construction in the metropolitan areas. The result shows that the
average inaccuracy of traffic volumes for each station was estimated at around 7.27. Based on the confirmed factors of
demand estimation errors, this study seeks for an alternative method to reduce estimation errors in feasibility studies. It is
noted that there is atendency that the inaccuracy varies by regions and the longer construction period or the shorter stetion
spacing is, the overestimation increases. If urban railway projects are proceeded as planed, therefore, the level of the
inaccuracy for traffic volume forecast will be decreased. In addition, thanks to the theoretical progress, recent estimation
results show higher accuracy than before. In that sense, when we introduce the new railway line, it is necessary to make an
accurate and redlistic demand forecast based on actual outcomes and tendency of the previous estimation. The limitation of
our study is that we only cover the errors of the initial period, the opening year and deal with the exogenous variables.
Further research including other variables which might be considered to cause overestimation or errors would be needed for
increasing the estimation accuracy of traffic volumes.
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A Study on Inaccuracy in Urban Railway Ridership Estimation
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Table 1. Line data(2007. 12)
line no.  distance (km)

year of opening

Seoul no. 1 7.8 1974. 8. 15
no. 2 60.2 1980. 10. 31
no. 5 52.3 1995. 11. 15
no. 6 35.1 2000. 8. 7
no. 7 46.9 1996. 10. 1
no. 8 17.7 199. 11. 23
Incheon no. 1 29.4 1999. 10. 6
Gyeonggi lisan 19.2 199. 1. 30
Busan no. 2 452 1999. 6. 30
no. 3 18.1 2005. 11. 28
Deagu no. 1 25.9 1997. 11. 26
no. 2 28 2005. 10. 18
Gwangju no. 1 20.5 2004. 4. 28
Deajeon no. 1 20.5 2006. 3. 16
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Table 2. Station data(2007. 12)

Sta. no. of Sta. no. year of
) year of
line no.  compa- of compa- .
X . . opening
rison operation  rison
Seoul no. 6 37 38 2001/ 2000
®3) 1997*
no. 7 18 42 1997 1996
no. 8 13 17 2001 1996
Incheon no. 1 15 23 1999/ 1999
(1) 1998*
Gyeonggi lisan 10 10 1996 1996
)
Busan no. 2 33 39 2002/ 1999
() 2001*
no. 3 13 16 2006 2005
Deagu no. 1 29 30 2001 1997
@ no. 2 2% 26 2006 2005
Gwangju no. 1 13 19 2004/ 2004
(1) 2001*
Deajeon no. 1 22 22 2007/ 2006/
(1) 2003* 2007
Sum " 229 282 = =

*, actual/forecast
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Table 3, Travel demand model

line No. Data, Travel demand Model

Seoul no. 1 Direct forecasting(population, ect.)
no. 2 Direct forecasting(population, ect.)

no. 5 Model: The four-step model
Trip generation: multiple regression analysis
Trip distribution: Gravity model
Mode choice: Logit model
Traffic assignment(Urban Railway) : All or
Nothing

no. 6 Data: TEHAFOITMMAL
LWEEAHUSTHLITE, 1988) A
MESHA USTHHETAMSTLA
1990)
Model: The four-step model
Trip generation: multiple regression analysis
Trip distribution: Gravity model
Mode choice: Logit model
Traffic assignment(Urban Railway) : All or
Nothing

no. 7 Data: M2EHA|
WETHHETAMSEHA, 1990) 2t
Model: The four-step model
Trip generation: multiple regression analysis
Trip distribution: Gravity model
Mode choice: Logit model
Traffic assignment(Urban Railway) : All or
Nothing

no. 8 Data: M2A| X5t MR ZTAL
H-HEZ EANREY N S Jj=
F20| B3 o7
Model: The four-step model
Trip generation: multiple regression analysis
Trip distribution: Gravity model
Mode choice: Logit model
Traffic assignment(Urban Railway) : All or
Nothing

1

Incheon no. 1 -
(Estimating Socioeconomic data)

Model: The four-step model

Trip generation: multiple regression analysis
Trip distribution: Gravity model

Mode choice: Logit model

Traffic assignment(Urban Railway) : All or
Nothing

Gyeonggi lisan

Busan no.2 -
(Estimating Socioeconomic data)

no.3 -
Deagu no. 1 -

no.2 -
(Estimating Socioeconomic data)

Gwangju no. 1 -

Deajeon no. 1 -
(Estimating Socioeconomic data)
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Table 4. Ridership inaccuracy of year of opening(line)
I: (forecast-actual/actual)

Seoul, Gyeonggi, Incheon 2.55
Busan 5.96
Deagu 6.76
Gwangju 1.4
Deajeon 349
maximum 7.4
minium 2.55
standard deviation 2.32
average 4,05
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Table 5. Comparing the actual and forecasted growth rate
(unit: %)

duration

growth rate

e me: forecast actual  forecast actual
Seoul no. 1 1.72 31.15 '74-'81 '74-'81
no. 2 2.93 17.88 '84-'91 '84-'91
no.5 030 -0.04 ‘01-"10 '01-'10
no.6 241 3.89 ‘01-"10 '02-"10
no.7 852 5.72 '97-"10 ‘00-"10
no.8 238 0.69 '01-"10 '01-"10

Gyeonggi lisan 5.36 11.49 '96-"01 '96-"01
Busan no.2 450 0.18 '01-'06 '02-'07
Deagu no. 1 348 457 '01-'06 ‘01-'06
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Table 6. Comparing year of opening's forecasting ridership and
2009 actual passengers
(unit: ridership/day)

. forecast gal rate year of
g2 e (A) (2(08(;9) (B/A)  forecasting
Seoul no. 1 395,255 295,089 0.75 1974
no. 2 156,499 1,528,825 9.77 1981
no. 5 1,725000 577,079 033 1994
no. 6 1,319,276 309,171 0.23 2001
no. 7 897,220 597,680 0.67 1997
no. 8 241,229 154913 0.64 1997
Incheon  no. 1 711,369 154215 022 1998
Gyeonggi lisan 110,266 84,458 0.77 199
Busan no. 2 1,462,448 249,620 0.17 2001
no. 3 395,014 71,210  0.18 2006
Deagu no. 1 1,128,055 166,756 0.15 2001
no.2 912468 139490 0.15 2006
Gwangju  no. 1 257,100 47,133 0.18 2001
Deajeon  no. 1 420,096 93483 022 2009

Table 7. Inaccuracy(region)

I: (forecast-actual/actual)

average  standard deviation
Seoul, Gyeonggi, Incheon 6.44 8.78
Busan 8.67 9.48
Deagu 9.66 9.64
Gwangju 6.20 428
Deajeon 2.4 247
average 1.27 =

dZAA 7 9.662 71 It} FFE AFoz B4
et = didFGAzL 2412 7P e 2 A (DE
Ho|m gltt. o]= tHBFgA9] ¢S /EdEE 2003
ol wksj A AA HEAEE 2007d 02 Bl wslsd 7]
wjEoltt, EAEE 2|9¥ 9 AH(1)E Table 73 2t}
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Figure 1. Ridership inaccuracy(year of opening)
Table 8. Inaccuracy(year of opening)
year I: (forecast-actual/actual)
1996 4.61
1997 6.26
1998 15.93
1999 8.18
2000 6.33
2001 10.37
2002 26.64
2004 6.20
2005 6.62
2006 2.16
2007 2.71
maximum 26.64
minimum 2.16
correlation -0.21
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Table 9. Inaccuracy(year of forecasting)
year of forecasting I (forecast-actual/actual)

1990 10.45
1991 9.37
1992 9.34
1993 7.30
1995 414
1996 5.35
2001 2.52
2005 187
2007 2.4
maximum 10.45
minimum 2.4
correlation -0.68
]
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Figure 2. Inaccuracy(year of forecasting)
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Table 10. Model 1(multiple R-squared: 0.8543, adjusted R-squared:
0.8458)

Atticle

Table 11. Model 2(multiple R-squared: 0.8479, adjusted
R-squared: 0.8451)

Estimate

Coefficient Std. Error t-value  Pr[tl)
region 0.05884  0.39027  0.151 0.88037
?Sfercgtmg 009588  0.04106 -2.335 0,02097*
distance -0.67081 0.25181 -2.664 0.00864**
year of opening -0.16726  0.21689 -0.771 0.44193
duration 0.09666  0.04015  2.408 0.01737*
log(popula-tion) 0.19609  0.19183  1.022 0.30849
log(car) -0.61701 0.42455 -1.453 0.14841

*:t value is significant at the 0.10 level.
**: t value is significant at the 0.05 level.
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-0.0582  0.01261  -4.615 0.00000663***

distance -0.33833  0.12028
duration 0.05877  0.01254

*: t value is significant at the 0.10 level.
** t value is significant at the 0.05 level.
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