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PRISM UTILITY MODEL OF TRIP CHAINING

TR B B
By Katsunao KONDO

A model of trip chaining in a linear city is developed in this study using the concepts

of time-space prism and utility maximization, The unique features of the model include
the following . (a) The potential utility of the time spent at home is evaluated using the
area of the prism formed by the sojourn at home ; and (b) The concept of the fixed util-
ity is introduced as a measure of the benefit derived by the action of returning home.

Several properties of a worker’s choice of a trip chain were derived, These include that

the more the duration of the activity, the distance between the work and home location,

or the speed of the travel mode used, the more the home-based trip chain chosen. This
result agrees with empirical data. One of the important findings is that the size of the
prism significantly influences a worker’s choice of a trip chain. Future directions of re-

search are also discussed.
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Fig.1 Time-Space Prism.
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Fig.7 Change of Critical Activity Location Caused by
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Table1 Sojourn Duration and HB/NHB Ratio, Table2(a) Home-to-Work Distance and HB/NHB Ratio.
PRISM 1* PRISM 3x* Home— PRISM 1 PRISM 3
SOJOURN to-Work
DURATION HB/NHB HB/NHB Distance Path a Path b HB/I}I]{B Path a Path b HB/NHB
(hrs) Path a Path b Ratio  Path a Path b  Ratio ( Km ) Ratio Ratio
< 0.5 760 876 1.15 6,786 5,079  0.75 <5 599 1,391 2.33 6,175 6,214  1.01
<1.0 116 344 2.96 1,809 1,819 1.0l <10 435 398 1.31 3,146 2,067 0.66
> 1.0 193 740 3.83 2,400 2,575 1.07 <15 130 27 1.90 1,326 845 0.64
= <20 52 52 1.00 377 312 0.83
=25 78 65 0.83 364 260 0.71

* Before 10:00 a.m.
** After 2:00 p.m.
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Table 2(a) 12 FEBBSE OXMIEESE - HB/NHB
HEROBFBERYT. 7Y LAs1, 3&bBEREDES
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BaE) OEROEENHETVWELDERbhb. BEK

Table2(b) Home/Work Ring Pair and HB/NHB Ratio.

HOME /WORK HB/NHB
RING PAIR Path a Path b Ratio
1 -1 1,089 1,063 0.97
1 -2 320 567 1.77
1 -3 15 39 2.59
1 -4 105 101 0.96
1 -1 1,089 1,063 06.97
2 -1 994 502 0.51
3-1 650 177 0.27
4~ 10 274 51 0.19

Note: Ring 1 is the central ring, and ring 4 is
the fringe ring. The data are taken from
prism 3.

THEZOEUY v 7 CEMNES 2T Th oREL I
5., ALZENTERORIZOVTHNZE., s HE
DICEEN T 234, RV EHLCEDRROERN D S
12, WA HED B DEERERE ETIEMBESH
ZANBEVIEAICH A, RETNVIIE—BEET %
RELTWAS I, LOL> BBEAKSHLRBS E
TV, BEHOHOEERMSHALLZEE M) v T
F x4 v EENMBRICET 55 %OMRSTREED D
LokviceEicns.

(3) Z@FER& HB/NHB sk

Table 3 Iz I3 BFE IO HB/NHB (g2 7R3, 7
YA sl TR, BREREOHES, AEE, ©—45-447
N, NREESEHO HB/NHB R LTS, o
g, D>0BIZ >V TEEWRBFERICL 513 E &K
aPBBHFINRTVEVS, EOHERBWRECTETS
bOTHE, FRBEEEE b v TEOMOHEEIEHE
LEELTVED. EIANTY LI TEESEIKE
WHERZRLTWOWBENE, 0L32BEEAONE
L. chix (1) thilkRressy, 7UXL3CBY

Table3 Travel Mode and HB/NHB Ratio.

PRISM 1* PRISM 3*x*
TRAVEL HB/NHB HB/NHB
MODE Path a Path b Ratio Path a Path b  Ratio
walk 142 S09 3.58 815 1,709 2.09
Bicvcle 152 2353 1.66 2,381 2,077 0.87
Motorcycie 100 268 2.68 1,492 1,220 6.82
Bus 4 108 2.00 1,534 482 0.31
Car-Oriver 617 796 1.2¢ 3,300 2,915 0.88
Car-Pasgr. 122 70 0.57 806 410 0.51
Comm. Vea. 93 251 2.70 376 592 1.57
Ra:l 15 13 0.87 682 127 0.19

* Before 10:00 a.m.
*x After 2:900 p.m.
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