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Table 1  Levels of travel factors designed in SP experiments at each wave
Travel factor Wave 1 Wave 2 Wave 3 Wave 4
[Car]
In-vehicle time (min.) CcT 62.5 67.5 75.0 65.0
Parking cost (yen) Cp 200 200 200 200
{Bus]
In-vehicle time (min.) BT 47.5 55.0 62.5 57.5
Fare (yen) BC — 440 440 455
Waiting time (min.) BW 9.8 53 3.3 3.3
Congestion in vehicle BS# — 0.3 — —
[New Transit System]
In-vehicle time (min.) NT 23.5 22.5 22.5 22.5
Fare (yen) NC 430 480 490 455
Waiting time (min.) NwW 11.7 9.0 9.0 9.0
Access time (min.) NA 3.3 3.3 3.3 2.5
Congestion in vehicle NSs# — 0.3 0.3 0.3

#) =1: if possible to have a seat, =0: otherwise.
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Fig. 1 Outline of panel attrition and refresh-

ment in SP survey at each wave
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Table 2 Numbers of stayers, dropouts, refreshments and returners at each wave

Wave 1 Wave 2 Wave 3 Wave 4 Total
Stayers — 75 145 360 580
Dropouts 434 302 235 — 971
Refreshments 509 372 450 208 1539
Returners — — 229 36 265
All samples 509 447 595 568 2119

Table 3 Percentages of male for stayers, dropouts, refreshments and returners at each wave (%)

Wave 1 Wave 2 Wave 3 Wave 4 Total
Stayers — 84.0 74.5 71.1 73.6
Dropouts 67.5 68.9 61.3 — 66.4
Refreshments 69.9 68.0 64.9 47.1 64.9
Returners — — 72.5 54.3 69.4
All samples 69.9 70.7 67.2 623 67.3

Table 4 T-test for difference of percentage of male between stayers and all samples at each wave

Wave 2

Wave 3 Wave 4 Total

Stayers vs. All samples 2.40*

1.73 2.76* 2.91*

*: significant at 5% level

Table 5 T-test for difference of male percentage in all samples between wave 1 and other waves

Wave 1 vs. Wave 2

Wave 1 vs. Wave 3

Wave 1 vs. Wave 4

0.25

2.64%

*: significant at 5% level
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Table 6 NTS shares for stayers, dropouts, refreshments and returners at each wave (%)

Wave 1 Wave 2 Wave 3 Wave 4 Total
Stayers — 70.1 63.3 43.1 53.1
Dropouts 51.5 60.6 55.2 — 55.6
Refreshments 52.2 60.5 523 49.8 54.2
Returners — — 52.8 48.0 523
All samples 52.2 62.1 54.9 45.5 53.9

Table 7 T-test for NTS share difference between stayers and all samples at each wave

Wave 2 Wave 3 Wave 4 Total
Stayers vs. All samples 2.61* 3.51%* 1.23 0.64
*: significant at 5% level
Table 8 Results of ANOVA (F-statistics)
Car share NTS share
Factor Wave 1 Wave 2 Wave 3 Wave 4 Wave 1 Wave 2 Wave 3 Wave 4
CT 13.1# 8.7% 38.7# 18.6* 11.6% 43 7.4% 6.1%
Ccp 37.9% 27.6* 36.6% 23.9% 9.1# 11.4% 5.0 9.9%
BT 0.1 1.5 2.9 6.6% 14.6* 15.4% 6.0* 0.8
BC — 0.7 0.2 1.0 — 02 1.3 0.1
BW 1.5 0.5 0.2 1.0 33 0.8 0.4 0.4
NT 0.2 0.5 42 0.3 9.2% 0.9 3.6 1.4
NC 3.4 1.1 3.8 1.9 27.7# 43 12 11.1#
NW 1.2 0.5 3.8 0.5 19 29 0.4 0.6
NA 34 0.7 3.7 1.7 12.2# 2.0 35 5.4%
NS — 04 2.3 0.8 — 5.0 2.1 1.9

*: significant at 5% level, #: significant at 1% level
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Table 9 Car/NTS models estimated by GLS

Travel factor Wave 1 Wave 2 Wave 3 Wave 4
av 0.089 (0.10) -5.650 (2.85)* ~2.988 (1.51) —3.884 (2.34)*
CT -0.033 (4.77)* -0.019 (3.69)* -0.028 (7.89)* -0.044 (6.79)*
CP ~0.006 (7.94)* —0.227 (5.40)* —0.256 (7.26)* —0.262 (8.15)*
BT —0.012 (1.74) -0.003 (0.33) -0.003 (0.72) 0.009 (2.12)*
BC — 0.158 (0.56) 0.075 (0.27) 0.079 (0.31)
BW -0.015 (0.53) 0.028 (0.88) -0.031 (1.09) -0.013 (0.52)
NT 0.018 (0.43) 0.039 (1.40) 0.050 (3.56)* 0.018 (1.37)
NC 0.419 (3.61)% 0.733 (3.14)* 0.652 (2.33)* 1.101 (4.32)#
NW 0.088 (1.93) 0.161 (1.75) 0.067 (1.45) 0.039 (0.96)
NA 0.030 (1.45) 0.132 2.82)% 0.060 (2.55)* 0.067 (3.11)*
NS — -0.600 (2.48)* —0.186 (1.52) —0.042 (0.37)
RD —0.441 (1.91) —0.441 (1.24) -0.473 (1.76) —0.614 (3.12)*
R? 0.845 0.654 0.804 0.755

no of cases 27 54 54 54

Coefficient estimate (t-statistics), *: significant at 5% level, #: significant at 1% level

RD:=1, if respondent can walk to the nearest NTS station, =0,
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Table 10  T-test for coefficients difference between two sequential waves
constant CT CP BT BC BW NT NC NwW NA NS RD
Wave 2 vs. 3 0.94 1.37 0.53 0.04 0.21 1.39 0.35 0.22 0.92 1.38 1.53 0.07
Wave 3 vs. 4 0.35 2.16%  0.12 1.96 0.01 0.46 1.7 1.19 0.46 0.21 0.87 0.42
*: significant at 5% level
Table 11 Durbin-Watson test for serial correlation
Wave 2 vs. 3 Wave 3 vs. 4 Wave 2 vs. 3 vs. 4
DW-statistics 0.88 1.07 1.09
Table 12  Comparison between SUR and OLS models
Travel Wave 2 Wave 3 Wave 4
factor SUR OLS SUR OLS SUR OLS
atCN -5.760 (2.43)*  -5.650 (2.52)* -2.964 (1.50) -2.988 (1.33) -3.978 (2.44)*  -3.884 (2.06)*
CT —0.019 (3.59)*  -0.019 (3.26)* -0.028 (7.94%  —0.028 (6.96)* -0.043 (6.68)*  —0.044 (5.99)*
Cp -0.224 (5.33)* —0.227 (4.76)* —0.255 (7.24)* —0.256 (6.40)# ~0.262 (8.15)* -0.262 (7.19)*
BT -0.003 (0.30) -0.003 (0.29) -0.003 (0.72) -0.003 (0.63) -0.010 (0.27) —0.009 (1.87)
BC 0.154 (0.55) 0.158 (0.50) 0.076 (0.27) 0.075 (0.24) 0.090 (0.37) 0.079 (0.72)
BW 0.020 (0.65) 0.027 (0.77) -0.032 (1.15) —-0.031 (0.96) -0.013 (0.50) —0.013 (0.46)
NT 0.051 (1.90) 0.039 (1.23) 0.050 (3.60)* 0.050 (3.14)* 0.019 (1.45) 0.018 (1.21)
NC 0.722 (3.10)* 0.733 2.77)* 0.645 (2.30)* 0.652 (2.05)* 1.098 (4.31)* 1.101 (3.81)#
NwW 0.142 (1.56) 0.161 (1.55) 0.073 (1.59) 0.067 (1.28) 0.033 (0.82) 0.039 (0.85)
NA 0.131 2.81)* 0.132 (2.49)* 0.060 (2.55)* 0.060 (2.25)* 0.066 (3.11)# 0.067 2.75)*
NS -0.638 (2.78)%  -0.600 (2.18)* -0.173 (1.42) —0.186 (1.34) -0.114 (1.07) -0.041 (0.33)
RD -0.523 (1.48) -0.441 (1.10) -0.477 (1.78) -0.473 (1.55) -0.627 (3.22)%  -0.614 (2.75)*
R2 0.653 0.654 0.805 0.805 0.753 0.755
no of cases 54 54

Coefficient estimate (t-statistics), *: significant at 5% level, #: significant at 1% level
RD:=1, if respondent walk to the nearest NTS station, =0, otherwise
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Abstract
Mode Choice Models Based on Stated Preference Panel Data Including Refreshed Samples
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This paper deals with mode choice models based on panel data including refreshed samples at each wave.
Four stated preference data sets concerning mode choice were used for this study, which were collected during
1987 to 93 in Hiroshima. It was first statistically confirmed that sample distribution with respect to socio-demo-
graphic characteristics for these data sets, represents the distribution in the population by examining the share
of male respondents as a case study. Generalized Durbin-Watson test was used to check the null hypothesis on
temporal independence for aggregate mode choice models of logit type. This test indicated that serial correlation
for disturbance terms of the models constructed at each time point is significantly large. Therefore, models
introducing the serial correlation were developed using Seemingly Unrelated Regression procedure. This could
improved the statistical significance of estimated parameters, even though they did not provide higher correlation
coefficients.
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