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Abstract

This study developed the transit transfer mode choice model aimed Daegu transit users using multinomial logit model.
Dependent variables of estimating multinomial logit model were transit transfer modes such as bus to bus, bus to subway,
subway to subway, bus to others, and subway to others, and explanatory variables which affect transit transfer mode choice were
sex, age, occupation, handicap, transfer area, purpose of travel and travel time. Also probability regarding explanatory variables
was estimated using multinomial logit model and limit marginal analysis was carried out according to explanatory variables(cost,
time). In the results, indicating goodness of fit is very reasonable as p?=0.354. According to the result of marginal analysis for
the selection of probability, when travel time is increased, users of bus to bus and bus to subway prefer to use subway to
subway. Furthermore users of bus to bus and bus to subway prefer to use bus to others and subway to others when travel cost
is increased in the result of marginal analysis for the selection of probability.

Key words : Multinomial Logit Model, Transit, Transfer Travel, Mode Choice, Disaggregate Behavior Model
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Study Goals and Objective

l

Transit Transfer Questionnaire Study and Analysis

l

Cross Tabulation of Variables for Transfer Characteristics
Correlation Analysis of Variables

!

Estimating and Verifying Multinomial Logit Model for
Mode Choice

l

Estimating Probability with Explanatory Variables

Marginal Effect Analysis of Probability

!

Results and Further Research

(ad 1) oA
(Fig. 1) Proposed Methodology
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(Table 1) Outline of Survey

Targets Users of Transit Transfer in Daegu
Personal Sex, Age, Occupation,
Characte- ..
. Users Characteristics
ristics
Contents Transfer Types, Users, Areas,
of Survey | Transfer Purposes, Total Travel Time,
Characte- Waiting Time, Bus Stop or
ristics Stations, Walking Time to Other
Modes
Method Individual Interview
Number
of Valid 818 People out of 1,000
Survey
(DBus<Bus (2Bus—Subway
Mode | (@Subway<>Subway @Bus—Other
(®Subway<—Other
(DOrdinary Person  (QElderly(over 65)
Users | @Pregnant Woman  @Handicapped Person
(®)Children(below 13) ©Person with Child
(DIunggu @Donggu (Suseonggu @Namgu
Areas | ®Dalseogu ®Seogu DBukgu @Dalseonggun
(0Other
(DCommute @Work
poses (3Shopping/Leisure @Other
Total Travel Time to Destination? ( )Minutes
Total Waiting Time to Transfer? (' )Minutes
Walking Time to Other Mode? ( )Minutes

stk 53, 549 o= FuelA ol 1w
o% YHEAE M FHOR TSl Bkl
Folhes uPsgth ¥ BN Bl o
FolAE BHSY 158 PO £8HE F A
e Sus, BAHAA] 2847 E8]
Foz 3% golm, WANDE 8543 =3
F 5wl $AGNAA 208 LS el
tH6,7)

AEZAL UdALe] AEETE AHEE Gt
49.9%, A7} 50.1% = H1Z=akA] Lrebytth o
FE 207 R29%E PF =& A

W, TS0 2 3007} 282% UrE‘r‘;kE} Xﬂ‘
Aol 249%% 7 w=& H
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(Table 2) Characteristics of Survey Participants

Classification Number of
Participants(Rate)
Male 408 (49.9%)
Sex
Female 410 (50.1%)
10s 72 ( 8.8%)
20s 269 (32.9%)
30s 231 (28.2%)
Age
40s 95 (11.6%)
50s 52 ( 6.4%)
Over 60s 99 (12.1%)
Student 204 (24.9%)
House Wife 159 (19.4%)
Profession/Engineer 114 (13.9%)
. Office Job 180 (22.0%)
Occupation
Sales 48 (1 5.9%)
Service 53 ( 6.5%)
Production/Transportation 31 ( 3.8%)
Other 29 (1 3.5%)
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(Table 3) Characteristics of Transit Transfer

Classification Number of
Participants(Rate)

Bus < Bus 266 (32.5%)
Bus <> Subway 360 (44.0%)
Modes Subway < Subway 147 (18.0%)
Bus < Other 21 ( 2.6%)
Subway <> Other 24 (1 2.9%)
Commute 468 (57.2%)
Work 59 ( 7.2%)

Purpose
Shopping/Leisure 204 (24.9%)
Other 87 (10.7%)
Total less 30 Minutes 166 (20.3%)
Travel 30~60 Minutes 543 (66.4%)
Time over 60 Minutes 109 (13.3%)
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(Table 4> A Cross Tabulation of Transfer Users

and Types
(Unit: Number of People)
Transfer T
Classification yPe Total
o) @ ® @ ®
Ordinary 207 294 128 20 23 672
People  |(30.8%)|(43.8%)((19.0%)| (3.0%) | (3.4%) |(100.0%)
Elderly 39 45 8 0 0 2
Pregnant
V| Woman 3 11 7 0 0 21
u
: Handi
n 1wl s 5 1 1 0 12
Person
e
r
a Children 6 0 0 0 0 6
b | Person
1 with 6 5 3 0 1 15
e Child
Total 59 66 19 1 1 146
(40.4%)|(45.2%) | (13.0%) | (0.7%) | (0.7%) |(100.0%)
Sum 266 360 147 21 24 818
(32.5%)|(44.0%) | (18.0%) | 2.6%) | (2.9) |(100.0%)

50%
45%
40%
35%
30%

o
1 25%

4
20%
15%
10%
5%

=+—O0rdinary People

~m-Transportation Vulnerable

0%

Busto Bus

BustoSubway SubwaytoSubway Busto Other

Transfer modes

Subway to Other

(a# 2) asFAol ME 5w

(Fig. 2) Ratio of Transfer Types
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(Table 5) A Cross Tabulation of Transfer Areas
and Transfer Modes

o]FolA| 1 Q= Ao E AGHY B G, A
T= Mol 2 S5l 44.8%~824%2 =A
etk 275 A9s Ve GS AAFHo=
AHEH, B2AoXEE 44.0%, HlaoB2 325%,
W2 2 At Eo7 g 55%=0 2 YETh

50%

45%

——CBD  —#-OtherAreas
40%

35%
30%

o
§ 25%

4
20%
15%
10%
5%

0% T T * T T 1
Bus to Bus BustoSubway SubwaytoSubway Busto Other  Subwayto Other

Transfer modes

(a8 3) &EX| Aol g SSWEFTTME H|E
(Fig. 3> Ratio of Transfer Mode Choice in
Transfer Areas

(Uni: Nambe % BYAZ] we} Bgo] ol TofAE L
Transfer Trer Type e BT A, 308 clate] FRNNE WMaoRE
Area @) @ ® @ ® A7E o] 392%S AL 9O, Bl AoH] 2~
SN 2% Skal QO HA Ea
Junggu 16 | 158 | 47 | 14 | 7 | 4 seoee o= A _
(CBD)  |(262%)|(35.7%)|(33.3%)| (3.2%) | (1.6%) | (100%) 7t 8ol 31.3% 5 AA A 60% ©o]de 53
Dom 2 47 4 73 A= WXt 50| 532%S AA|s)
22U | 3019 | 44%)|  © O 1 s5%) | 100%)
o | o . Y " At SRAUNN e EZANNE AIA d%n
Susconggt| 37 195\ s8.6%)|  ° | 09%) | G4%) | (100%) I grEgo] o] Folx AZHS HE-3ATk
Narm 13 10 0 1 5 29
B 44.8%)| (34.5%) (34%) |(17.2%)| (100%) (E 6) & E8AZIT} B228 WAEA
oS S o (] o S ™™
N Dalseogu 30 31 0 ! ! 83 (Table 6) A Cross Tabulation of Total Travel
© (36.1%)| (61.4%) (12%) | (1.2%) | (100%) Time and Transfer Types
n 19 | 14 1 3 37
é Seogu (514%)| (37.8%) 0 @7% | 8.1%) | 100%) (Unit: Number of People)
Transfer Type
Bl B | M 1 0 2 0 17 - P Total
D (82.4%)| (5.9%) (11.8%) (100%) @ @ ©) @ ®
Dalscon 3 6 o 0 0 9 Less 30 | 52 65 43 1 5 166
N | (333%)|(66.7%) (100%) Minutes | (31.3%) | (39.2%) | (25.9%) | (0.6%) | (3.0%) |(100.0%)
Other 6 5 0 1 0 12 30~60 | 176 | 237 97 17 16 543
T [(50.0%)|(41.7%) (83%) (100%) Minutes | (32.4%) | (43.6%) | (17.9%) | (3.1%) | (2.9%) |(100.0%)
ol | 150 | 202 0 7 17 376 Over 60 | 38 58 7 3 3 109
(39.9%)|(44.0%) (19%) | 4.5%) | (100%) Minutes | (34.9%) | (53.2%) | (64%) | (2.8%) | (2.8%) |(100.0%)
Sumn 266 | 360 | 147 | 21 24 818 Sumn 266 | 360 | 147 21 24 818
(32.5%)|(44.0%) | (18.0%)| (2.6%) | (2.9) | (100%) (32.5%) | (44.0%) | (18.0%) | 2.6%) | (2.9) |(100.0%)
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(Table 7) Basic Statistics

Classification N Min Max | Mean | S.D.

Total Travel

Time(min) 10 150 494 195

Transfer
Waiting 318 1 35 8.3 4.1
Time(min)

Walking Time
to Other 1 20 6.2 30
Modes(min)

(% 8) szt dHEs

(Table 8) Correlation Analysis of Variables

Ao = eI

% TAANTE SN B o5 AR AR
o3t AT dBATE 47 0242, 02472
YERE L, Fo5F 1%91A4 ot 2oz BA5
At BN BSAHAY ol FAQA
vl tha ABASTE 0073019, FYIFFE 5% 4
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h
Ao z2E A Y(Area), = YA 7HTime)S A

gargdeh. 23 FREHIA WS 3 Aol

S Setr|AR SsAHNA Y] olsag
R gAY RS HFR Skl AHgSt
AL, ole F WY Fhe HEoE &g Ty
&(Cost) HTFE MZ WEolM AMESIAY. BE
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(E 9) Z¥o| ALSE MY
(Table 9) Classified Variables for the Model

Total Transfer | Walking
Classification Travel | Waiting Time to
time Time |Other Modes
Pearson o -
Total | Correlation ! 242 247
Travel time Sig.
Qailed) | 000 000
Transfer | coon | ggpex | g 073
.. Correlation
Waiting Sig
Ti ' -
™| Qutailed) | % 06
Walking || Pearson |- 5z, | 73 1
Time to | Correlation
Other Sig.
Modes | (2-tailed) | 00 | 036 -

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Variables Unit
~ |BB CON Constant of Bus<—Bus -
Ag;;‘;?g:e BT CON| Constant of Bus—Subway | -
Constant TT CON |Constant of Subway<—Subway| -
BC CON| Constant of Bus—Other -
SEX Male=1, Female=0 -
AGE Over 30s=1, Less 30s=0 -

) Ordinary People=1,
Aliernative | WEAK Transportation Vulnerable=0 |

Spectfic - Fop1ECT | Commute=1, Other=0 ]
Variables
AREA CBD=1, Other=0 -
COST Total Travel Cost Won
TIME Total Travel Time Min
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(Table 10) Results of Multinomial Logit Model

Transfer Type| Variables Coefficients t-value
BB BB CON 5.51983648 4914
BT BT CON 4.90007234 4.417
TT TT CON 0.55943557 0.362
BC BC CON | - 047199268 - 0454
BB SEX_BB - 0.94359323 - 1.857
BT SEX_BT - 1.03992066 - 2072
TT SEX_TT - 071755027 - 1.345
BC SEX_BC - 030242989 - 0.455
BB AGE BB | - 045326427 - 0.960
BT AGE_BT 0.07016320 0.151
T AGE_TT 0.46757598 0.926
BC AGE_BC | - 121965879 - 1.924
BB WEAK BB | - 1.66797205 - 2.136
BT WEAK BT | - 0.93520613 - 1.204
TT WEAK_TT | - 1.23678331 - 1.505
BB OBJ_BB 0.66803644 1.888
BT OBJ_BT 0.13347840 0.390
T OBI_TT 0.92586236 2.368
BB COST_BB | - 0.00113144 - 4310
BT COST_BT | - 0.00103935 - 4273
TT COST_TT | - 0.00098201 - 3.067
BB AREA_BB 0.49713874 1.019
BT AREA_BT 0.47528217 0.986
T AREA_TT 5.81763372 5.243
BC AREA _BC 1.58226282 2.426
BB TIME_BB 0.00527579 0.435
BT TIME_BT 0.01081625 0.902
T TIME_TT | - 0.02698832 - 2018
BC TIME_BC 0.00809155 0.521

<) BB=Bus-Bus, BT=Bus->Subway,
TT=Subway—Subway, BC=Bus—Other

Log Likelihood Function - 850.1847
Restricted Log Likelihood - 1316.5202
Chi Squared 321.67214
Pseudo R-Squared (p?) 0.35422
Number of observations 818

FE U@ SALAE weE 98] FEA
2 A9EsE S0 did) ArES Bald
o AP QoI WA FUE B
FAEFY WelMe] ARG T Bruss
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