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A Study on the Effect of Travel Time and Cost by Means on the Mode and

Destination Choice of a Commuter by the Household Income Class
—Based on the Utility-Based Accessibility Approach —
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Abstract

Travel is a factor that stimulates the vitality of the urban and is widely used as an indicator of sustainable growth of the
region. In Korea, however, no studies has been made to predict changes in traffic and calculate the accessibility of the re-
gion by comprehensively considering the socio-economic conditions of the travelers. The purpose of this study is to classi-
fy commuters according to the household income and to analyse the traffic characteristics of each class.

The analysis results are aggregated into two. First, the analysis of study found different transport characteristics for
different income classes. This is the result that underpins the argument of a previous study that suggested that a discrim-
inatory approach is necessary for each income in determining the accessibility of the region. Second, this study calculated
utility values differently for each income class based on the transit time and cost required between each zone. Through
these measures, transport characteristics were analyzed by income class using indicators that considered transportation

infrastructure, and socio-economic conditions of the travelers.

This study is meaningful in that it provided the basis for calculating the accessibility that could take into account the ac-
tivities of the housing consumers in establishing domestic housing policies.
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Public Housing Policies and Policies Target National Statistical | The Source Data of
Office Household the Household
Happy housing™ Income Standard Traffic Survey

National Rental Housing Public Rental Housing

10t Decile
Household

Income Class 5,6

9th Decile

8th Decile

7t Decile
Household

Income Class 4

Policy Target Policy Target 6t Decile

Policy Target Policy Target 5t Decile

Policy Target 4t Dacile

3rd Decile
Household

. Income Class 1,2,3
2nd Decile

15t Decile

* Affordable urban apartments built near workplaces and schools for college students, newlyweds, and a rookie in the society
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Table 1. Comparative Analysis of Trip Generation by Income Class

Scheffe post hoc test
Sortation Mean S.D. F-value P-value
Multiple comparison P-value
. Middle-income .000
Low-income 213 1.119 —
High-income .000
. . Low-income .000
Middle-income 240 1.190 1549.10 .000 —
High-income .000
o Low-income .000
High-income 2.57 1.359 : :
Middle-income .000
Table 2. Comparative Analysis of Passenger car Choice Ratio by Income Class
Scheffe post hoc test
Sortation Mean S.D. F-value P-value
Multiple comparison P-value
. Middle-income .000
Low-income 0.49 0.500 —
High-income .000
. . Low-income .000
Middle-income 0.56 0.497 1176.01 .000 —
High-income .000
o Low-income .000
High-income 0.59 0.492 : :
Middle-income .000
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Car travel time

. Car travel cost matri
matrix

Source data of the household traffic survey

Public transportation
travel cost matrix

Public transportation
travel time matrix

Mode choice function : logistic regression

Travel time and cost matrix
between each zone by means

The mode choice function parameters of

passengers classified as household income

Source data of the household traffic survey

Traffic utility matrix between
each zone by income class

Trip distribution function : nonlinear regression

The trip distribution function parameters of passengers classified as household income

Input

Analysis
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Figure 2. Structure of trip characteristics analysis model
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Table 3. Estimated speed and explanation power of each road type by time zone
Road type AM peak (km/h) PM peak (km/h) Non peak (km/h)
National Expressway 59.77 58.56 59.89
Expressway 35.27 32.61 38.66
General National Highway 42.66 40.02 42.89
Special/Metropolitan City Road 2192 19.28 2224
National Subsidy Road 51.42 52.80 51.15
Local Highway Road 78.99 81.15 67.68
Si Gun Road 42.29 41.28 41.82
Adj. R? 316 388 275
Table 4. Estimated speed and explanation power of each public type by time zone
Public type AM peak (km/h) PM peak (km/h) Non peak (km/h)
Urban rail 39.83 37.76 38.07
Adj. R? 271 362 284
Bus 43.16 41.88 41.08
Adj. R? 259 316 324
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Where V,*: Passenger car utility when a passerby with a
household income class e and a vehicle ownership o status
(V. public transport utility)

T, Travel time of passenger car when a passerby with a
household income class e (unit: Minute)(TPBI Travel time of

public transport)

C¢: Travel cost of passenger car when a passerby with a
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household income class e (unit: 100KRW)(C,: Travel cost of
public transport)

0°" Dummy variables related to furniture vehicle avail-
ability in case of a passerby with a household income class e
(not held: 0, held: 1)

o Mode choice utility parameters for travel time, cost
and vehicle retention in case of a passerby with a household

income class e (x=0: constant)

£§ Tl st (4 2] 2A2E AL AL )
AP Bl MG W B BRARE S8R TR0
2 O|FEEC] A7he W ghS B AT glolch ol Ea
AL 587 Bl UFIES ol §5Het] Au|E A7 ot
3} peiglo] U 7M1 VUL PPt v, Fule
T} 587 EE

W, 71 S B
&

of wetulE

Pe{) e e e e e e e e _e
ln{PAszﬂo'l'ﬁi (AT*)+ B;C; + B;Cy + Byo )
»

Where Py Passenger car choice probability when a pass-
erby with a household income class e and a vehicle owner-
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Table 5. Mode choice utility function parameters and explanatory power
Sortation Variable S.E. Wals P-value Exp(B)
Constant .026 12,657 .000*** .057
Travel time .001 6,571 .000%** 959
parameters Travel cost of car .000 1,301 .000*** 982
Low Travel cost of public .003 504 .000%** 1.065
income
Car ownership 017 24,780 0007 14.025
. X 54638.693 P-value .000
Fitness
Cox & Snell ®* 274 Nagelkerke R* 365
Constant .035 4,451 .000*** .097
Travel time .001 5347 .000*** 955
parameters Travel cost of car .001 1,387 .000*** 981
Middle ’ Kok
incorme Travel cost of public .003 342 .000 1.055
Car ownership .028 5,802 .000*** 8.635
A X 19764.342  P-value .000
Fitness
Cox & Snell R? 156 Nagelkerke R 209
Constant .059 1,280 .000*** 120
Travel time .001 2,428 .000*** 954
parameters Travel cost of car 001 473 0007 984
High Travel cost of public .004 98 .000*** 1.040
income
Car ownership .062 1,644 .000*** 8.293
i X ©923.022 P-value .000
Fitness
Cox & Snell R? 114 Nagelkerke R* 153
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Table 6. Time value by trip purpose and income class
Unit: Won/Hour

Mean Low income .M'ddle High income
income

Car 14,085 14,091 17,690

Public 4,003 51567 7138
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Where V:,;I Passenger car utility when a passerby with a
household income class e and a vehicle ownership o status

from zonei to j (V,fiji Public transport utility)
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T ;" Passenger car travel time from zone i to j (TP,-/-I Public
transport travel time)

C ;" Passenger car cost time from zone i to j (CP,).I Public
transport travel cost)

0! Dummy variables related to furniture vehicle availabil-
ity (not held: 0, held: 1)

o> Mode Choice Utility Parameters for Travel Time, Cost
and Vehicle Retention in case of a passerby with a house-
hold income class e (x=0: constant)

9l AL SOl =& o S EE MatrixE ©YSHS
& g5 leliMe 2 20 dAlE e A elof gtk
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SUTHA 6 F=2).

po  pm  ye
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(5)

ot Vi Vi
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Where P}’ Passenger car choice probability when a pass-
erby with a household income class e and a vehicle owner-
ship o status (P,foi Public transport choice probability)

Vit =Wy *Pi)+ (Ve % Pr) ©)

Where V;O: Utility when a passenger by with a household

income class e and a vehicle ownership o status for from

zoneito j
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Table 7. Destination choice parameters and significance probabilities
Model summary Estimated value
Condition
R? P-value Constant Parameter
Low-income(Not held a Car) 782 2353.825 .000 567.863 798
Low-income(Held a Car) 819 3258.145 .000 1498.092 912
Middle-income(Held a Car) 779 2755.213 .000 995.192 801
High-income(Held a Car) 779 2366.217 .000 528.249 825
W wgo] Ao} ALRE shenle [F 710 2ok 23 4 o), FEX|Y B o] A Aele] nlx G st ot
Sl RS 59 SHIe 4 olrk eule] gro] W 7] £47ke] mggto] Hobdhs BaA A
a3 7Ms Aol 27 P4 ojulaker, wh, whebule] glo] 2}
0 =a” -exp(BV) (7)o 7] FEKe] Egglol FUSH Hokalrt stk B2
2 AEE 7P5 4] Bl A gadhe ojujsig, o] dpe
Where Q°: Cumulative traffic volume between origin a8o| nE FYPEEY| S E AED] HllA metvlE
and destination zone that has utility value V** by the pas- & 7508 AEATE B4R At 2AAS 9 33

senger with a household income class e and a vehicle own-
ership o status

V. Utility when a passerby with a household income
class e and a vehicle ownership o status

a®: Destination choice function constant in case of a
passerby with a household income class e and a vehicle
ownership o status

B Destination choice function parameter in case of a
passerby with a household income class e and a vehicle

ownership O status
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Where W: The change in the traffic volume according

to the change of the traffic time when the passenger with a
household income class e and a vehicle ownership o status
under the condition of utility V'

dQ eo
dceo

* The change in the traffic volume according to the

change of the traffic cost when the passenger with a house-
hold income class and a vehicle ownership o status under
the condition of utility ¥’

V' Condition of utility

B”: Destination choice function parameter in case of a
passerby with a household income class e and a vehicle
ownership o status

B,

Mode Choice Utility function parameters for Travel

Time in case of a passerby with a household income class e
B Mode Choice Utility function parameters for Travel

cost in case of a passerby with a household income class e
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Figure 4, Traffic volume change due to change in transit time and cost by utility condition
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