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Analysis of Two—-Stop Trip chains

Katsunao Kondo and Kenzo Kikuchi

This paper examines some characteristics of two-stop trip chains
both empirically and statistically. This is also a preliminary
study to find causal factors affecting the decision mechanism of
the formation of two-stop trip chaining. Test of independence in
a two-way contingency table suggests that individual factors less
affect the choice of activity/trip schedule rather than time and
space factors and type of additional activity. This implies that
time and space constraints are key factors for modeling activity/
trip schedule. Mode of travel and home/work location also can not

be ignored.
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Hagerstrand's Time-Space Path

LE B-11RT. ZORBKAE Hagers-
Table 1 : Alternative Patterns of Two-Stop Trip Chains
Pattern (1) (2) (3) (h) (5
Additional Home-Based On the Way Workplace On the Way Home-Based
Activity before Work to Work -Based to Home after Work
Fukuyama 8.3 % 4.5 % 13.8 7 39.4 7 346.0 7
Min./St.Pl. 8.0 % 13.0 % 10.0 7% 22.0 % 48.0 7

Note: Fukuyama ; 2204 samples in 1979.
Minneapolis/St.Paul; 2345 samples in 1970 (by Damm [10]).
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Table 2 : Constitution of Trip-Chaining Patterns
by Occupation

Occupation (M (2) (3 () (5 Total
Professional 3.3 4.7 15.6 46.8 27.8 100.
Managirial 6.5 4.0 27.4 30.6 31.5 100.
Sales 9.3 5.8 15.4 33.0 36.5 100.
Agricul ture 40.3 3.3 2.3 7.4 46.7 100.
Transportation 20.7 9.8 17.5 19.9 32.1 100.
Factory Worker 1.4 3.4 9.5 46.3 39.6 100.
Services 6.9 6.2 14.6 27.7 34.6 100.

Average 8.3 4.5 13.8 39.4 34.0 .100.
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Table 31 Constitution of Trip-Chaining Patterns by Combination
of Trip Purposes

Conbinat ion w o@D @ @ G

Total

Work/Shopping 3.2 0.7 1.0 51.6 33.5 100.0
Work/Social-Rec. 4.9 3.7 25.2 37.1 29.1 100.0
Work/Pri.Business 8.9 9.7 14.9 33.6 32.9 100.0
Business/Shopping 6.6 7.7 1.6 17.7 56.4 100.0
Business/Social-Rec. 22.2 4.4 5.2 29.7 38.5 100.0
Business/Pri.Business 33.1 6.6 2.8 13.0 38.5 100.0
Average 8.3 4.5 13.8 3%.4 314.0 100.0
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Table 4 : Constitution of Trip-Chaining Patterns

by Travel Mode of Work/Business Trip

Travel Mode O @ @G @ (6) Total
Walk 13.3 3.7 16.0 21.3 44.7 100.0
Bicycle 4.5 2.7 13.6 42.3 36.9 100.0
Motorcycle 7.3 2.7 16.2 40.6 33.2 100.C
Car Driver 8.9 6.9 14.7 36.9 32.6 100.0
Car Passenger 4.2 7.4 14.5 49.0 24.9 100.0
Com.Veh.Drvr. 18.0 6.7 5.7 27.0 42.5 100.0
Com.Veh.Pasgr. 18.1 8.8 6.9 28.9 40.2 100.0
Rail 1.4 1.7 7.6 75.3 14.0 100.0
Bus 4.4 2.2 11.5 62.3 19.6 100.0
Private Bus 1.7 2.1 10.3 27.5 58.4 100.0

Average 8.3 4.5 13.8 39.4 34.0 100.0
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Table 5 : Transition Probabilities between
Travel Modes by Trip-Chaining Pattern

Mode-B 1. 2. 3. 4.
Pattern Mode-A

1.¥alk 558 .143  .026 .473
(1)  2.Cycle .502 .079 .123 —
3.car .167 .232 .870 .184
4.Transit .087 123 .025 .220
1. 1. 1. 1. Total
1.Walk .615 .053 .003 .134
(2) 2.Cycle 119 .947 .015 -
3.car .266 — .908 .269
4.Transit - - .07 .597
1. {. 1. 1. Total
Total
1.Walk 691 .194 .094 .021 1.000
(3) 2.Cycle .294 .578 .085 .046 1.000
3.car .328 .057 .597 .018 1.000
4.Transit .647 .143 .136 .074 1.000
1.Walk 735 .102 .17 .016 1.000
(1) 2.Cycle .045 .814 .024 .017 1.000
3.car .064 .012 .851 .073 1.000
4.Transit .299 .037 .084 .580 1.000
1.Watk .494 .220 .220 .066 1.000
(5) 2.Cycle .262 .515 .182 .041 1.000
3.car 170 .147 863 .020 1.000
4.Transit .439 .369 .140 .052 1.000

Mode-A is travel mode of work trip and
Mode-B of private trip.
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Table 6 : Consitution of Trp-Chaining Patterns by Origin-
Destination pair of Work/Business Trip

0-D Pair (1) 2) (3) () (5) Total (5)/(4)
1-1 9.6 4.6 19.5 33.5% 32.7% 100  .976*
1-2 3.5 5.1 6.4 30.7 54.3 100 1.768
1-3 - 17.9 17.9 17.9 46.k 100 2.592
V-4 - - 13.1 44,3 42,6 100 .96
2-1 3.6 6.2 20.4 46.5% 23.5% 100  .505%
2-2 13.9 4.7 6.9 3b.1 40.6 100 1.184
2-3 4.3 - 12,9 54.2 28.6 100  .527
2-4  13.3 ,19.4 - 27.6 39.8 100 1.442
3-1 2.7 8.2 12.9 59.9% 16.3%* 100 La72*
3-2 7.3 - 6.8 56.5 29.3 100 .58
3-3 7.1 4.8 14.2 351 38.8 100 1.105
3-4 6.0 9.7 15.9 48.4 20.1 100 .45
4-1 3.6 2.9 144 66.7% 12.4™* 100 186%
4-2 12,7 11.1 5.2 31.9 39.2 100  .813
4-3 4.9 2.7 22,1 346 357 100 1.032
44 8.8 3.5 14.2 38.8 347 100 .89

Zone 1 is the central ring, and zone 4 is the fringe ring.
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Table 7 : Test of Independence in A Two-Way Contingency Table
5 S0 RY EBHY T e i)
df  x*(5%) xE | df x*(5%) x*E | df x*(5%) x @
variables x 2(1% x 2(1%) x 2%
1.5 207 12 21.0 47.81 16 26.3 129.4
26.2 A 32.0 A
2. AR 16 26.3 19.1] 12 21.90 58.01 .16 26.3 14.0
32.0 26.2 A 32.0
3LES 16 26.3 101.7| 12 21.0 71.0] (6 26.3 89.4
32.0 A 26.2 A 32.0 A
4 BRE 20 31.4 281.1] 15 25.0 139.61 20 31.4 37.1
37.5 A 30.6 A 37.6
5.7E8Y 47 12 21.0 207.2 9 16.9 38.41 12 21.0 649.7
26.2 A 21.7 A 26.2 A
6. @S/ EH 4 9.5 250.6 3 7.8 30.7 4 9.5 1.8
(BRBoBEER) 13.3 A 11.3. A 13.3
7.4 4 9.5 85.0 3 7.8 15.2 4 9.5 166.6
13.3 A 11.3 A 13.3 A
S.EBE/— v 12 21.0 20.3 9 16.9 3060 12 21.0 14.4
26.2 21.7 A 26.2
9. BB — 12 21.0 71.3 9  16.9 2763.] 12 21.0 27.0
26.2 A 21.7 A 26.2 A
10758 — 12 21.0 47.8 12 21.0 21.6
26.2 A 26.2
11.@sh MY 7| 16 26.3 120.4) 12 21.0 70.0] 16 26.3 87.5
XK@ F B 32.0 A 26.2 A 32.0 A
12.758 U w71 16 26.3 191.4] 12 21.0 49171 16  26.3 149.6
REFE 32.0 A 26.2 A 32.0 A
13.BBaERR | 12 21.0 1215, g 16.9 41.67 12 21.0 20.0
26.2 A 21.7 A 26.2
A B ReEg | 16 26.3  551.5( 12 21.0 63.4] 16 26.3 2.3
(=88B¥T) 32.0 A 26.2 A 32.0 A
IS B | 12 21.0  420.6 9 16.9 19.9] 12 210 35.0
26.2 A 21.7 26.2 A
16.7EHBERER | 16 26.3  2357. ] 12 21.0 16.41 16 26.3 196.1
32.0 A 26.2 32.0 A
17758 H % | 16 26,3  2403. | 12 21.0 20.81 16 26.3 260.5
(=FBET) 32.0 A 26.2 32.0 A
18. /5 SRy | 16 26.3  129.4) 12 21.0 21.6
32.0 A 26.2
19. B fh gk 16 26.3 355.1) 12 21.0 59.5] 16 26.3 23.6
32.0 A 26.2 A 32.0

E(1) x*>x*(a) DLEFEKRBRa THYERFIENS NS,
E(2) AHida=1%TEERLOD,
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