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232
W 231 28 1 +
A AF F7}
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= A ZAF 9= (2002 ref.
ZAF A= (2006) 0.072*%* 0.076**
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log Likelihood -658,974.9 (df=22) -658,859.7 (df=25)
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YZA o 0.3% -0.1% -0.1% -0.1%
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W= 233 28 3+
Ay 37
Sk -0.028** -0.025**
=W i_/\} AZ (2002) ref.
ZAF A= (2006) -0.033** -0.061**
(A%, A =4 A= (2010) ~0.019% 20.007%
ZAF 9= (2016) 0.556** 0.471**
(L +4£5) 0.048** 0.046**
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Num. of observation 668,530
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McFadden p? 0.3704 0.3734

, .1, p<0.1, p<0.05 and p < 0.01= Qu|gitt.
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e Prob (y = 0) Prob (y = D Prob (y = 2)
3 Qg BE BE ol %

ik 1.0% -1.0% 0.0%
E WS ZAF A= (2006) 2.4% -2.4% 0.0%
(=, Aldh ZA A% (2010 1.0% -1.0% 0.0%
A A= (2016) -18.6% 18.5% 0.1%
Hj o] v] E-A 0. 7%+ -0.7%+ 0. 0%+
Al = XAt 3.2% -3.2% 0.0%
YZA| o -11.3% 11.3% 0.0%
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<E 10 AFE 23 =4 23

236
Ll 235 28 5+
A 37}
A3 0.009%* 0.007**
=W i_/\} A= (2002) ref.
ZA A% (2006) 0.150%* 0.166%*
(A=, Aleh) =4 A% (2010) 0.377%% 0,389
ZAF A% (2016) 0.385%* 0.440%*
G- 0.039** 0.039%*
A (1 gA) -0.275%* -0.256%*
ECREREES) 0.103** 0.093**
1917 A 19179 0.133** 0.140%*
AF (1 BH) 0.045%* 0.038**
G o7t o F -0.008 -0.027**
5A o) 7 -0.071%* -0.071%*
A (HEZ) ref.
EA W Q] (AH 2 EAAD -0.095%* -0.092%*
2 (B FAAD -0.110%* -0.108%*
2 (He] D AR -0.171%* -0.165%*
A 5oy FAAD 0.117%* 0.130%*
ECNGED) L -
NAZZ, G B 0145 0145
A G, . .
23, A 0.742 0.770
¢ (718 0.220%* 0.230%*
A S A T ref.
] o] ¥] F-A ol 0.049**
AR XA i 0.038%
YZA| O -0.174%*
0 (32D |1 (%) 1.655 1.598
A %k 1(ED |2 (BE o 2.677 2.623
2 (B5 oPd |3+ (ED 3.426 3.373
Num. of observation 668,530
AIC. 762,466.47 761,531.09
log Likelihood -381,211.2 (df=22) -380,740.5 (df=25)
McFadden p? 0.1113 0.1124
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<E 1D AFEY 28 dAEY 24

. Prob (y = 0) Prob (y = 1) Prob (y = 2) Prob (y = 3)

53 <3 HE HE o4 B

Nk -0. 2% 0.1% 0.0% 0.0%

=W ZA A= (2006) -4.5% 3.4% 0.9% 0.2%

(A%, At ZAF A& (2010) -10.9% 8.1% 2.2% 0.5%

ZA A% (2016) -13.2% 9.5% 2.9% 0.8%

Hj o] B] B Al o -1.3% 1.0% 0.2% 0.1%

XAt -1.0% 0.8% 0.2% 0.0%

YZA| th 4.3% -3.3% -0.8% -0. 2%
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g Value |Std. Error | t value | p value
A= -0.006 0.000 -55.753 0.000
ZAF A= (2006) 0.072 0.004 17.792 0.000
ZAF A= (2010) 0.273 0.004 64.351 0.000
24 5 (2016) 0.374 0.006 67.515 0.000
In(LH+4%) 0.064 0.002 41.475 0.000
Al (1 9A) -0.046 0.003 -14.455 0.000
Ha (1 2) 0.097 0.003 31.592 0.000
17+ (10 117 0.198 0.008 25.515 0.000
= (10 B 0.023 0.004 6.268 0.000
A (AHl2z FAAD 0.039 0.006 6.047 0.000
=7 21 (Fu) A 0.076 0.007 11.493 0.000
| 2y (FE 2 AR 0.014 0.005 2.616 0.009
29 (5o FAHD -0.174 0.027 -6.411 0.000
- ﬁ?ie‘]iiji—‘?‘) -0.122 0.007 -17.259 0.000
g G,
a0 sa -0.616 0.005 -122.045 0.000
2 (71D -0.092 0.006 -14.403 0.000
FFoHg oA -0.077 0.004 -18.103 0.000
5A o) 7t -0.056 0.002 -36.217 0.000
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g Value |Std. Error | t value | p value
A= -0.007 0.000 -23.095 0.000
ZAF A= (2006) 0.076 0.004 18.033 0.001
ZAF 9= (2010) 0.282 0.005 58.740 0.526
ZAF A= (2016) 0.390 0.007 58.182 0.000
H| o] ¥] - A o 0.057 0.007 7.935 0.000
XA o 0.036 0.011 3.268 0.000
Y - ZAH -0.009 0.015 -0.633 0.000
nEHH+4£S) 0.063 0.002 41.143 0.000
Al (1 9A) -0.041 0.003 -12.855 0.000
He (1 ) 0.095 0.003 30.842 0.000
17 (10 107 0.200 0.008 25.811 0.000
= (10 B 0.020 0.004 5.206 0.000
2 (Arl2= FAAD 0.038 0.006 5.951 0.000
21 (Fw) A 0.075 0.007 11.302 0.000

ol
W 2 (FE 2 AR 0.015 0.005 2.880 0.000
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FArot7tg o -0.078 0.004 -17.691 0.000
S5A o] 7t -0.056 0.002 -36.183 0.000
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g Value |Std. Error | t value | p value
A= -0.028 0.000 -178.476 0.000
ZAF A= (2006) -0.033 0.005 -6.438 0.000
ZAF A= (2010) -0.019 0.006 -3.236 0.001
ZAF A= (2016) 0.556 0.008 73.768 0.000
In(LH+4%) 0.048 0.002 23.344 0.000
Al (1 9A) 0.171 0.004 41.637 0.000
Ha (1 2) -0.075 0.004 -17.052 0.000
17+ (10 117 0.119 0.011 11.293 0.000
= (10 B -0.099 0.005 -19.953 0.000
A (AHl2z FAAD 0.237 0.008 30.769 0.000
=7 21 (Fu) A 0.185 0.008 23.467 0.000
a- 2y (FE 2 AR 0.247 0.006 38.384 0.000
29 (5o FAHD -0.253 0.030 -8.524 0.000
A Ulsd
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5A] o] 7L -0.016 0.002 -7.648 0.000
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g Value |Std. Error | t value | p value
A= -0.025 0.000 -64.671 0.000
ZAF A= (2006) -0.061 0.005 -11.509 0.000
ZAF 9= (2010) -0.027 0.007 -4.023 0.000
ZAF A= (2016) 0.471 0.009 52.373 0.000
H| o] ¥] - A o -0.019 0.010 -1.845 0.065
XA o -0.082 0.015 -5.528 0.000
Y - ZA 0.286 0.019 14.752 0.000
nEHH+4£S) 0.046 0.002 22.605 0.000
Al (1 9A) 0.150 0.004 36.355 0.000
He (1 ) -0.052 0.004 -11.878 0.000
17 (10 107 0.116 0.011 11.053 0.000
= (10 B -0.097 0.005 -19.406 0.000
2 (Arl2= FAAD 0.227 0.008 29.430 0.000
21 (Fw) A 0.177 0.008 22.487 0.000

ol
W 2 (FE 2 AR 0.245 0.006 38.180 0.000
21 (FAY FAD| -0.278 0.030 -9.387 0.000
4 (754,

7]74]}2’ ‘]%_];:—,%_1'%) -0.038 0.008 -4.660 0.000
23 (zz; -1.993 0.007 -300.151 0.000
A9 (71Eh -0.273 0.007 -37.441 0.000
FArot7tg o -0.164 0.006 -28.184 0.000
S5A o] 7t -0.017 0.002 -8.432 0.000

_57_



g Value |Std. Error | t value | p value
A= 0.009 0.000 65.292 0.000
ZAF A= (2006) 0.150 0.005 28.763 0.000
ZAF A= (2010) 0.377 0.006 68.219 0.000
24 5 (2016) 0.385 0.007 56.550 0.000
In(LH+4%) 0.039 0.002 19.828 0.000
Al (1 9A) -0.275 0.004 -65.590 0.000
Ha (1 2) 0.103 0.004 27.376 0.000
17+ (10 117 0.133 0.009 14.350 0.000
= (10 B 0.045 0.005 9.513 0.000
A (AHl2z FAAD -0.095 0.010 -9.898 0.000
=7 21 (Fu) A -0.110 0.010 -11.167 0.000
| 2y (FE 2 AR -0.171 0.008 -20.624 0.000
29 (5o FAHD 0.117 0.037 3.201 0.001
- ﬁ?ie‘]iiji—‘?‘) -0.145 0.011 -13.456 0.000
g G,
a0 sa 0.742 0.007 105.181 0.000
2 (71D 0.220 0.009 24.788 0.000
FFoHg oA -0.008 0.005 -1.395 0.163
5A] o] 7L -0.071 0.002 -36.334 0.000
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g Value |Std. Error | t value | p value
A= 0.007 0.000 18.695 0.0000
ZAF A= (2006) 0.166 0.005 30.756 0.0000
ZAF 9= (2010) 0.389 0.006 63.204 0.0000
ZAF A= (2016) 0.440 0.008 53.216 0.0000
H| o] ¥] - A o 0.049 0.008 5.908 0.0000
XA o 0.038 0.013 2.880 0.0040
Y - ZA -0.174 0.018 -9.587 0.0000
nEHH+4£S) 0.039 0.002 19.666 0.0000
Al (1 9A) -0.256 0.004 -60.166 0.0000
He (1 ) 0.093 0.004 24.842 0.0000
17 (10 107 0.140 0.009 15.085 0.0000
= (10 B 0.038 0.005 8.008 0.0000
2 (Arl2= FAAD -0.092 0.010 -9.618 0.0000
21 (Fw) A -0.108 0.010 -11.026 0.0000
ol
= 2 (FE 2 AR -0.165 0.008 -19.977 0.0000
2 (o1 A 0.130 0.037 3.542 0.0004
4q (759,
7 ﬁ]}ii}f ‘]%_];:—,%_1'%) -0.145 0.011 -13.470 0.0000
23 (zz; 0.770 0.007 108.126 0.0000
A9 (71Eh 0.230 0.009 25.964 0.0000
FArot7tg o -0.027 0.006 -4.876 0.0000
S5A o] 7t -0.071 0.002 -36.114 0.0000
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Abstract
Trip Generation Models

Considering Cohort Effects

Mingyu Choi
Transportation Studies Group
Department of Environmental Planning

The Graduate School

Seoul National University

Generational  cohort (hereafter: cohort) has been drawing
attention all over the world. There 1s also growing interest in
transportation studies in analyzing travel behavior of cohort. This
1s because the changes in travel behavior affect a significant
impact on future transportation planning and infrastructure.
However, previous research has a limitation that mainly focused
on mode choice behavior and vehicle Kkilometers traveled (VKT).
Trip generation, which is the first stage of travel forecasting, has
the greatest impact on the later steps in the traditional four-step
model. Furthermore, a trip can be translated as social activity
participation for individuals. In this regard, this study estimated
trip generation models considering cohort effects to figure out the

difference in travel behavior between cohort groups.

_60_



This study utilized four national travel surveys in South Korea
to construct panel data. APC (age-period-cohort) ordered probit
models were fitted for all trips and trips by purposes: compulsory
(work, school) and discretionary (recreational, shopping, social,
other). For all trips, Babyboomers and Gen Xers tend to make
more trips. Gen Y-Zers show higher compulsory trips than other
cohorts. Discretionary trips have opposite trends to compulsory
trips. Older generations are used to going outside to participate in
social events and shopping, whereas younger cohorts, especially
Gen Y-Zers, like both online and offline that represent reduction

on discretionary trips.

All estimated cohort variables in trip generation models show
statistically significant results. This i1mplies cohort effects exist in
forecasting transport demand. It i1s suggested to consider cohort
effects when developing trip generation indicators such as trip

generation rates and future travel demand.

keywords : APC analysis, Cohort effect, Household survey, Trip
generation, Travel behavior, Ordered probit model
Student Number : 2020-27581
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