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Urban Rail Commuter’s Trip Chaining Behavior and Time-Space Prism
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By Kazuo NISHII

The purpose of this paper is to identify temporal

prand;: Jib = R
and Katsunao KONDO

and

spatial constraints underlying trip chaining behavior.
These constraints,that is denoted by time-space prism,
are quantitatively measured and their effects on the
decision structure of trip chainings are also analyzed
using log-linear model.The data set used here consists
of individuals who commute to Osaka city by urban rail
and make exactly one non-work activity in addition to
a work activity.The distribution of path types and the
spatial sphere of non-work activity obtained here can
offer evidence that prism constraints bind the choice
of non-work stop locations. The results of log-linear
models indicate that characteristics of commuting trip
such as the commuting distance and a transfer at ter-
minal, effectively determine the decision mechanism.
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Table 1. Distribution of Path Types

Path Types  Before-Work During After-Work Total
Sample MC sC Work sC MC (%)
OsukaData  Somtes 34 ur 269 153 207 4587
nI9%80 ) pg 242 58.84 3349 451 1000
Table 2. Distribution of Path Types by Activity Content
Osaka Before-Work During Alter-Work Total
Sample MC sC Work sC MC (%)
No.of
Discretionary  Samples 29 48 1851 1167 187 3282
®%) o9 15 56.4 35.6 S7 1000
No.of
Mandatory  Semples 5 63 843 369 20 1305
™) 04 48 65.0 283 L5 1000
Patiog meals,  Deics 19 30 1806 657 1s 2627
Shopping *%) 07 11 68.7 250 44 1000
Cram schoal  Hoof g 1 0 105 2 132
Edu_qmoln_u{
Specialskill (%) g 08 00 79.5 197 100.0
No.of
Amusement  Samples O 3 21 243 14 o
) g0 L} 75 6.5 50 100.0
No.of
Social.rocreation Samples 10 12 17 143 23 205
Personal business(®) 49 59 33 69.8 1.2 1000
No.of
Recreations  Samples 0 2 7 19 9 37
®%) 00 54 189 514 243 1000
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Table 3 Distribution of Railways Usod of Work Trip by The Number of Transfers
Osaka Sample in 1980

Twa-Times Transfer Total

No.Sample (%)

The Railway used Nop Transfer  One Transfer

of work trip NoSample (%) NoSample (%)  NaSample (%}
Kintetsu 178 813 575 251 35 327 788 17.2
Hankyu 453 207 448 196 5 47 906 19.8
Nankai 105 48 336 14.6 9 84 450 938
Kcihan 21t 26 233 10.2 17 159 461 10.0
Hanshin 104 438 126 55 2 19 232 5.1
JR 566 259 490 214 10 9.4 1066 232
Subways 549 251 52 23 1 0.9 602 13.1
Others 23 1.1 3l 1.4 28 262 82 1.8
Tatal 2189 1000 _ 2291 1000 107 1000 4587 100.0

FiE: PY

FOEEZ LD, TORREEKA, JRELTHT
BHT20~25% . WWTHIER, L8k, B, Bme R
2 TW3, —F. FOME1ECIAILGEE JRY
ETD 2T RA/FTTCNE, COLEDEYFHENL
—vERABE, REUPSIRDENVIIHTEE, J
RPGHBROSWTHTHERENTHE, hid
KNIz B3 J R EHBTENBRIGHFRE L
THLFHINTHWBZLERLTWS,

Wi, EEBFCFIAT 3L HPED L EDFE
D EEH L NIERE MBI ONTATNL,
F— 4l O BEX E RIS A T B 7} A
BTH5B. #EDT Y XLHK E HEIER & DB
DB LI NGBIROE R (Nishii,Kondo,Kitamura
;1988) @ Sk, RESRMNEEZEY —BiRET X
DEBEFHZINRBRERPTOUBED F R ELF
TEUEZODOZEWRENTNE, T2 THKkDY
YUINEDEBAINZIAICEBTBZE, ENBRED
HETR2EORTOT 2 7HEINL O R, K
., JR. HTHTHD, MOLKLNRR5 LD
BTREMLTWAEZ EXh»3, RENX3ICM
Uik, BVREDOERITL > THEHBDONRR3D
FANSE~10% BEWMT 2HEmCd 3. Zhit,
INosDaEns BEEGIHESETDT Y X AHE
&0 XA R BEEE T IR DD I RIS R
DONRXERIRTZENCHB L HOMRTE LS,

Table 4 Distribution of Path Types by Railway company
and by The Number of Transfers
Osaka 1980 Sample

Name of Before-Work During After-Work Total
Railway company MC sSC Work sC MC (%)
i N0 TESEE 17 11 54.5 36.5 62 1000
ne Time
i oo 12 62.4 320 3s 1000
. No Transfer g 13 55.2 375 51 1000
ankyy Qne Time
ransler g2 22 50.9 33.5 31 1000
No Tr?nsrer i0 19 58.1 10.5 86 100.0
Naokal  QreTine o6 12 652 280 51 1000
No Transfer 1 4 19 61.6 289 62 1000
Kcihan ne Tjme
ransier . 0 2.1 62.7 33.9 13 1000
Hanchin No Transfer | g 19 548 32.7 8.7 100.0
?n: Time
wanslec g0 32 59.5 13 40 1000
® No Transfer () 5 23 629 318 25 100.0
ne T}'mc E
ranster (.6 3.4 59.6 329 39 1000
No Transfer
Subwars  QueTime 44 492 7.5 77 1000
‘00 173 32.7 462 38 1000
Othecs No Teansfer ¢ o 13.0 435 391 43 100.0
?nc Time
fanstt. .0 32 61.7 258 32 1000
Total No Teansker 1 g 26 562 346 56 1000
A S 24 612 324 35 1000
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Figure | Time Space Prism and Path Types of Two-Stop Chain
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Figure 2 Theorctical Ellipscs under Prism Constraints

Table 5 The Calaulated Sizes of Ellipses by Prism

Prism | Prism 3

(Single chain path) ____(Single chain path)
Starting time 7:20 13:20
Ending time 15:50 22:15
Total Available Time(T) ~ 8.50hrs 8.92hrs
Avesape Duration(s) 2.35hrs 2.13hrs
T-s 6.15hrs 6.7%hrs
Speed of Travel 16.35km/h 17.30km/m
The length of long axis 50.28km 58.69km
The length of short axis
commuting distance(L)
lcss than 10km 50.04km 58.47km
10kms= L < 20km 49.72km 58.20km
20kms= L < 30km 48.71km 57.34km
30kms L < 50km 46.14km 55.17km
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Figure 3 Distribution of non-work stop locations
by home-office distance and by prism
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0 L:v:: ;
::::I 3
©

Variables used In cach of levels
H, 0, M, D, HM, D, OM, OD, MD

Variables used in each of levels
H, 0,Z,HZ,0Z
,0,Z,MiZ, 0Z HOZ, ZM

e Level 1

Level 2

Noftc) Each of X,Y ,Z is a main cffoct, respectively.
XY is dcfined as a (wo-way interaction cffect of X by Y.
XYZ is a three-way intcraction effect of X by ¥ by Z.

Figure 4 Examples of 4-tier and 3-tier log-lincar models

H,0,Z, M, D, IZ, 0Z, 1102, ZM, IK0ZM, MD

11,0, M, D, Z, lIM, D, OM, OD, MD, lIOMD, MZ, DZ
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Figure § Results of 4-tier log-lincar models
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Figurc® Results of 3-tier fog-lincar modcls
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engaged at East-district of Osaka city{ afler-work single paths)
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