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HEGHITITRRS T T Mk
(Trip—Chaining Behavior and Trip Distribution Model)

H ¥ A
(FEALATH)
B %
1. NE M. 9459909 437 24
0. AA5FYe) HlE : 1970-1990 V. d4EYRLERY
V. g2
ABSTRACT

This study providesd an empirical analysis of trip-chaining behavior and its application
to transportation planning. In the empirical analysis, changes in trip~chaining patterns
since 1970 have been examined and details of current trip-chaining behavior as they
describe shopping trip-chainning patterns have been analyzed. Dunng the last two
decades, individual trip-chaining behavior has changed. Individual trip-chaining has
become longer and complex. It appears that the average number of trips per chains has
substantially increased over the past 20 years. An increased number of trips in chains
means fewer home-based trips. |

Changes in trip-chaining behavior have several consequences. Important consequences
are for transportation and land-use planning. Up to now trips have been treated as if
they are independent clusters of home-to-destination-to-home: this approach has not
usually taken into account the trip-chaining behavior of individuals. This calls for a
different approach to at least the trip generation and trip distribution part of
transportation planning. In this study, application of trip-chaining behavior to trip
distribution model formulation is proposed and its calibration results are presented.
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I. M8

AZ7A EAY L EXo|§AYEA di] ALgEL ol B EFEL UFE
2] E3jo] 7} (home)ollAl Eugchs 7Hol AR Yk Al 23 A FHL
74— 2 A=A —7}4 (home-to-destination-to-home)olZHe B&3t1 SPHQ @9l (cluster)
2 AF=e drsHY g a2y 197040 ol F 18917 FUE A% MUY T
7hsh AT(ERD)Z AFRAUHE F71 AQASBE FUlek € TAE FoE AU
sYges oS 2349 4L dehiln A AAe FAE] PPN st shi
o) 2AAd TEF F AZHER) G 2@ FAVUZNE ML FHol 7HFAN &
wale] e BAHAE 3o R £ F Al B3 3oz FA38 wHx
ek, metd g R 2AF EARFAYTS EXclgAG Rl AEE ol
ol A2 WS gaz sudth

B dqe 2ae 19709uleldl 945 e (trip-chaining behavior)®] WsHE AFHA
wo] 9ate] 19009t st MBS 1 AHE EAZFAY FYREEIH A3t
AEolERYd ALse Weke 2Asaa gt F 2AUANS MY @AY 94599
e WaEle Vel 4345 8 (shopping trip-chaining behavior)& W42 3o

0. S viw : 1970 - 1990
1. Aol ax

2 dpdME ulF dExolF(lllinois) Al7FiL(Chicago)Al B Ze] A ¢ F¥lelAl 7}
2El(DuPage County)S QA7UAAZ gk Foleld sheelEs AAo] o 680km’2 2
ol 19709 491,882 02 1 F IEQTE 199,352 ol ot 1990 ¢l 781,666 2
2 59%Z7lsgon n8QTE 4252840 2 113%7F F7Hatk. 28y 7kt AL
2= 34WoA 2702 BAsgon JrE TEQATE 143 15802 Frtsg.
99 208%¢ W AFE FulolA] F1LE/ YA dxA 2:e] WA= AFL
#71%3 shs F4e Ueln en srdse] F4s u3g o e BAREAT
T 333 Zrlske 42 Holn .
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2. 80j9] Foj

A il AAFYY 7t DEA YRk Be BAL 3 JARE o} A7 AE £A -
AT @Y<Ll 23] FYHA de 20F Q742 HEL AT HIE B =FoA
AHEE AAEWYE B SolS0] e ATERINE TYE guiz ALgHa gAgt
E =29 olglg F1a 714 gAl Felstua g

1) 8ol9A 9

A4 T2 714 (home)o| A 2uH3le] Flgo 2 Sojo = 701 ¢} -rZV—‘i E3z)
(sequential destination) &g 9% S0 THHT.

BAELL YA ¢AHY 2ANE xsin o] TS L oujY FHEA:
7Fs 8ot

FAdink)E AAEIU)N 2tzte] E9L Yelun QLA P39 A7 A4
A4 5Po 2 Hogr), '
VATV AbolZ(size)e AAFINY FaNsz FAHUL,

AATIAN H2F ol Y37 Y2 EXE 8 (work trip)dvl JE Q45
W(work trip-chain)&.2 Holsn g Hig ol de] HArs £yEAEy
(shopping trip) ¥ 2% %4} 5 (shopping trip-chain) .2 & 2} 4},

B A5 (simple trip-chain)& AZ71SMS TFslo] 2] F3@I)o = 74
¥ A4S YoltHad19) dadRAgEY F=).

W4 Q45 W (complex trip-chain)e A7IE 8-S Ry 34*?1 Mol e 58
(Fz)e02 749 AHEHolth a1 SHA, AuA # F=

7H3 — A7 — 71
CER| Pz 2
F91) F492)

Bil : SeARAAT W@ W 0l= = 2)

7+3 — 43 — &Y ——— 7}
P31 PEW) g3 3

812 . BHEPAAFVAH T WA o= = 3)

qe — 49 — 49 — 714
CER| g3 2 g3 3 CEN

713

O3 : BYUT R B¢ad AHFVQAATIA0)= = 4)

<2HE1> @ 2 Q4599 g
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3. oS Heid|n

) Mg

BA 2045 M) SAPE FA3 Wae gtk dPxolF FuHolA sleEl
197093 1990 SHYNS vlwale] R /e 19 FYFS WA e wa Ade
A4E9%e A8 e TF SUFE BASL Atk oY AT UL
2o dEAAdelN BaET 3lon 4 ¢ SIPue) e AYe 4599
o WA olE 4 gtk A AASPWeE 197090) M5 B E§3Hcomplex)
§3 o olag Ase T4, LAY JHn FFALANE : $EAFRADS
EIHAA )59 wste] 71Q¥n EAET Atk FA 209%% 7T ddFE
dastgon o4e 1837z st 7 22 wEe I8 Fhee FAE U
BT gtk olae Anz 1970ddish Hmste] 1990d ol JHY 22 Hes &
=2 Aele] MYRBEL A A Folsm Yok wEA e HUREZAFY
(nonwork trip)e YZEHEH(work trip)H H71He2 AFINEZA FYFS FEAFA
Aelel HYEBEL SeHoz AL = AL Holn At olAF FIYHE
saUAE ol BEstd SRIHZ AFAA ATlM @7Ho] da AHgH e 5
Y4xe 2AEYYrd] 2AF 5AYL J4¢ FULA(Trp Generation)s FIEE
(Ttip Distribution) @7&oksld AMZ& o2 PPy e 23w Ak,

2) A459e) Hla : 1970-1990 |

19909 A7 2712 skl & BUFE 15Mnte]A 227 Y= 37t S 2
AU oleie 5UF /bt OE TEBA AAE Ze We 72 vEiA 9%
. <El>e] uehd i gol AYF Q4594 7Y A459F, 293D 77 F
Jre osls gaRRT @ 0WEL WA g AR 4L AAT FYFoith.

<E1> FHlolA 7-2E 1Y $IF ¥l : 1970-1990

T ¥ 19709 1990
Z2E5YFNFTY) 1.5 2.2
59 F/A 4.3 4.2
T F/HT 10.3 9.1
a4 53F/QY 1.8 1.3
AYEDF /T 4.3 2.8
59F/4459 2.3 2.9
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7179 S8F3 AH459Fe ZaEe 19909 7143 7HE F9 740970 3491/
T, 19909 279/7F )l A Z1Qd@dn dEEeld 4 Ak a2y 1970 ¢} Hl sy
M9 BEA (mobility) Z7Hlx B7atm 20d ¢ WA 92 /A dd $IFH
M dAgEPFe FAE FHPNASL BAo BAHAA FE3] FEIof T 7HA7}
pL=g

3) A45WFe Az

<E2>E 197095} 1990de] AHF5NFS QAT PAlo|=E R HaG ol HAEHO
2 A459FL 19900 o 28%ZvtsiHch Y SedAFEde B 1.5l
Hgrg e @42 Holn gtk @edAEPol 37% UM WA EHAHTIL B
T 114% Z7t8e dehda gt =g 4ed453Fe 19709 AN A45339
771% ©lR oy 199093 63.0%2 14.7%7F AAsAh  ol2d AL YFAAEIF
o) HmelA vl& A3 el JTHE3 F=).

<E2> AtelzdW AT YF s}

ags9 1970 1990 aHe
T ¥ o x|aasag] % |agsaz] % | o)
@ & 2 482 582 77.7 499 216 63.0 3.7

. , . +3.

A4 5 ’

3 85,200 13.8 137,905 174 +61.9

2 g 4 32,828 53 83,910 10.6 +155.6
459 5 10,491 17 | 33857 43 | +2227
6+ 9,299 1.5 37,168 4.7 +299.7

Al 619,400 100.0 792,056 100.0 +27.9

AR AT Fe] RN E TEUAFAATIZS F7171 19908 HEF7HF o A
(519%)Q) i EIAYTAS S AF L 19909 FTF371F) 25M(245%) F7skAch aEn
g EdFo) 19709 E AN YTAAFTIF 735%10 e 1990dlE 550%2
185% #A st ol2lg 4L dTAA5To BS By FALUR ussin e
o NPT EHEYo] YR EAFY} Addo] Fale] FE vl Aok weEA B
B A4 Eg9Fo] 2715 wat Hl7HA 7IvHnonhome-base) HIYTEHSRFE Frlshe RO
2 BEANSHT ok
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<E3> Alelzd AR A TP W5

o] Al = 3 1970 1990
2 p 2459 . W& (%)
Ab o] Z (AASAY| % |AYS8F %

gGegdy
2 120,684 | 735 | 181,827 55.0 +50.7

A 53
3 22,931 | 140 | 54,702 16,5 | +1386
naem| 4 13,425 8.1 | 47,303 143 | +252.4
A4%59 5 3,823 23 | 22,300 6.7 | +483.3
6+ 3,386 2.1 | 24,483 74 | +623.1
A 164,249 | 100.0 | 330,615 | 1000 | +101.3

9 AAFF) WL ¥4

7hH A8 A A HElaQl

7HrTAY] B4 A58 BggATe) v¢ 8% 9L ujAdy 2HEg. 20
AEE ATE 588% UM WA JMESE 962% Z71E T T EASE 1133%7F =7
st ol2® wizlel AnE YAVITLSE 34WAN 27902 FAEHATG. 19704
= 7 2ol o] RUVIEE 1A JAIE A} gREolen R o)A 39-8(34%)
HE dREe] Y7t A4Sl TRHEY S AYAD YUY, THEE glREe u)
AF#E TRE( : 29, 29, $3HL wAYAY N dsle] PaldRon oy s HIQI R
BATYSL vaF ARUe(flexible) At AFzAsINN Pale] . wiabr w3
ool oldte] WAHE YT EAEYSL YREASYIE D EE EHFHo=z
A=)

a2 19909l AGANE ] FAS B4z /7Y W g ugdnad S92 9
B AR i 573 AUt ged MdRERNEYe JTREHEYY AAAY
2N AV FE FAaAA AEHoT HYRAS S $9Y 4 YUY, ATE=RES)
A3 HAYNHEL AT EHEY L Y8 HAAYGAHE B G gy A9599
HE et EA=H 9o

) BERAAA Wga
AER HAUE 3712 A AER BE £ FAE NUARZYFYS grE
93 QANIES FEEE ¢ & Ak ABEW HE(ampode FEE AgHE]
A7} Ao NYREAFVL Arkshe Fol YLZAFAD AAste) +9scH B
48 2e 5 A% wAA 7SS Fvtel BE ATY AFRAUFY St @
BEEAE o AUl B A45IYYE AT 4 UA=T A= ¢ 4 9
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o olshs WHE slijle] oo o] XPAATYIUE HFo = sty olF 9P
7t AFRAUSE FUke BAEsAE] B4 AAE 7Y 4 o g 2gd
AWV = ATA BE S3AL9 Fas AFRAUSEY Fvle] F5YPe nAe @
T A4

o) AFAAH 89

<IE2>= MY EFAAETYo] /HAGFE AAAFYPE g Yehn ok
A% FYYEE Pl SEAAT P sl 329 EFHANE HES 4 e WA B 3
FhYe< e EdA45de o3 429 ZAAE FEY 4 LS ¢ 4 A o
71 A4 9% $9AUE BY 9967 LS ¢ 4 k. oA @A BY £
FPde o AL F9F 5942 AY 5999Rd o g EFAE HEY £
t ZAEFHQ FILHYYL B n ok ol Zx BY 5YLH BAFYES #
7132 A3 AT S FAaAZoRA oA Agoelt. ol F AL FA 20
AT FHlolA FIEElA dojd TP {2 e 145 FFME 2095
W37t A AAT AL, AARE ] F7IR QF HFAA HEASE F71E 4 UYL
Yetdla ik

A4 5APH A A4 599y B

QQQ O/O\s 4/0

ERARESF 3 E3JALES 4
T 9% <+ 6 F 3 < 5
A4 595 3 a4 59+ 1

<adg 2> 271A e 9 7MIQ459 SN 5l
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4, £ SYYHE| |

D) 4344593 @s

CESE HA 095 2FAHFTIDN FAF AskE vdehia Aok <GED>AA B
Mg s} go] ST AAEYFL 1909 ANTIF] Fvi Ad A& ulgolunl 1970
dug 271 9 9e4agA459Fe AATYF F7bds ETEL L33 #Ad

3 ATHI0% #A). EE deagddsde] 19708 F £ A4 5WF] 60.1%% W
19909 ol 386%2 215% @AdE Atk WA Bl /H-EP-IHIS B S L
£ dold dAe £RTYLNE A F3E & F A

a83 435938 2tk £YA45IF I 209FS A7Z7tet £%GA1AS
=st2 228 wodsAd RaAn Atk 20d T AFE 59%F7HE WA £ FRFL

z7lsn o AL £3FIF F7he 19704 ¥ 1990aH 9] AP} A7t
Ao zrtzelg £LAQ «aPPuz2 AH=E & A

<E4> £JJAATIF A3t

2 » AHE 1970 1990 A5H2(%)
AL o] 2 AqERF| % |QAFIVF %
G&45

4459 2 102,986 | 60.1 | 71,484 | 386 -30.6
3 47573 | 278 | 537381 | 289 +122
Bgay| 4 12,815 75 | 28,122 | 152 | +119.4
AANEH | 5 4,443 26 | 15349 83 | +2455
6+ 3,453 20 | 16,653 9.0 | +3823
A 171,270 | 100.0 | 184,989 | 100.0 +8.0
223 59F 209,574 226,399 +8.0

2) &£gAzke] Ag

Qe FAF 27t A £YFIF F7t) o3 AAT "‘39%33%01 Ed gt 5 Ke
2 7lolol} 7he] WA F ¥ 2YEFS FHVINs 18 49T £ Azre] St
wados ggsty 4Z48g ey <E5>0lM dehd ukst ol Ml el 135]x5 4
AT PFAHS QA L2802 AU
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<E5>APAIHEE] 5

P AIHE) 1970(%) 1990(%)

0-15 20.6 23.3
15-30 21.8 25.1
30-45 17.1 17.8
45-60 13.9 11.7
60-90 11.8 ' 13.3
90+ 14.8 8.8

Al 100.0 100.0
3 498 428

18 BF&PAEE aPdH5de) Apolzd2 BAG AR &YX FaE 19909
£ AAERZ) AAF F2A 71Q¢S ¢ & Atk <FEE>AA dERd B
B BesgdAdfTdoae] FBFAPAL 4988 Y v EFaPAA A=
HF&GAZrl 378 AU & & AUtk ol Ade ATV BRASY o
g M9 aFPE oL AIRA Az 4T WgozA add AT F NAE
AZe] a2 Q3 Yehis A2 EAHT A

<E6> £YAHFY Alo]=2W £HAZH1990)

T8 AHFPALe| = &3 AIE
GEag A5y 2 49.8
3 38.6
4 45.2
L Eo A R 5 34.9
6 34.5 -
7+ 30.9

3) &4E9A |

CET>OIA BEAE ulsigo] auFUANE 28A Ayl e @ 4 Ak 209 F

of AWAHEDFe) Aslel £PAE BT WSS AL W 1 B Ass AL Qe

AQEYAUE 95t AL oldlsl e e APHA Yol AxALFLS & ok

AR, 09T % £FAEre] FHZA e AN ST S FtE AdA £ THs
3 sez 2359 A FAAVE 48L Ay

S5, 1990d 713 e Ade &£3FYL dRE SEsaPAATVenendt
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o] @&4aYANERF) 19700l FAS FAFATHES F=).

gl 19909 e aP A S Fo| AT uet BRaYEIAAE FHEHA LY o

Z7}5o] &P AEle] FHZTIZ AF WF £YAH ) FAE FH=H0] 1970d01H HE4
BEgAE 2 A3} 9 Ao 2 B}

<ET> A" FE % £PFPAY v

£33 F5PA FE(HY) 1979 1999
Eob R A % |&£BEFVF %

0-2.5 131,068 62.3 | 134,594 | 595
2.5-5.0 42,335 20.1 | 52,836 | 23.3
5.0-10.0 27,214 12.9 | 287282 | 125
10.0+ 9,786 47 | 10,678 4.7
A 210,403 | 100.0 | 226,399 | 100.0

S 3.0ul ¢ 3.1191 ¢

m. AN SYYe|o| ASH 24

1. ME

A 28N ATE uish o] 1970dold AN A4FAe] Be ¥t AN
2 3 7b8 2 asle 29945999 ustdA ol 4 . £PAAFIL 6%
258 sm Yon uetd HAPsN £REYFe] F2 ZAEL Ak BA AR
gad Fdlolx sreEls] AA £YSDF F 87%7 HAAAY £YFPezAN T
2T, GRRASY, 24, 94, %a D Aa=e] TGS ¢ 4+ A% wak
A A 3FelME AZ2H EAd 5 aYA4SYNE FISHPEZ 2k

2. £l AHEHH 5Y

Al 23NN AF Y uisigo] BRAYAAFT IS L8R NA @o] vehta UTH(ES
Az). olAF FFL TEAEo] HILEAERTD 43T AT ARARY HFHo2 U
o £PEYL 259 JEFIG dAAA G AL £YYHE e 71d8h
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<HES> AR AAH E43 ANEYAolze] o £YANTYS

&34 o 742 o
aze — S T e | 2a || AR
3 (<] (73
i H] 31 A A 2=0 2=
Apolz ig- 1518 3=} o 2} e -9 5
36,341 34,561 28,545 | 42,357
2 (33.8) (44.6) (42.8) (35.8) 49.9 20 50 31
30,183 22,247 18,187 | 34243
3 (28.1) (28.7) (21.2) (29.0) 48.0 22 31 30
16,545 11,332 7,875 20,002
’ ’ ’ . . ) 0
4 (15.4) (14.6) (11.8) (16.9) 46.6 20 4.9 3
10,450 4,648 5,127 9971
5 ’ ’ ’ : 44.0 2.0 438 29
©.7 6.0) (1.7 (8.4)
5,138 2,453 2,603 4988
6 .8 32 3.9 42 43.4 ;.2 5.2 3.0
8,854 2,237 4,399 6,692
7+ 82) 2.9) ©6) 57 424 2.0 5.1 2.7
A 107,511 77,478 66,736 | 118,253
(100.0) (100.0) | (100.0) | (100.0)
i 36 3.0° 3.3 35" 47.7 2.1 5.0 3.0

BEde AzHAE

+ BE BF 23 Q459 Aoz
= 7hEG SRR

4 : $40,000- $59,999

5 : $60,000- $ 74,999

6 : $75,000- $99,999

dAs dxel BURUE vwatd BEAAED Afo)ze olst A Bou} ool
FWolzel £YAAFAINE A U YA Bed A4FVIHE FAHe A
Fol Q8 U 4 AT ATHOT WAl HH AR AU BE AHE 2vatel

°ng oz LEAT F/HE BTN S RYAHEVIYE AGozA T
LT AF AE BRIT 4+ U deiT U 2T GeadFINHE 2ads
FAYYET Yol Be AP JeEE & & 9o |

FUEAE 1A F2E AVAAN AT +EARFAE AFBEY 2T 7
S £YAAFIN0IZWZ 2 FolB UHUA BT 7 e 49 A GaAR
o] olw] #4149 (saturation leveDel o|2HAY F& AFUNAS] A7E S AEAAH
Aol vima FASA L) slQ@cin LAY,
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3. AN SYAOI=Y LY EHH

<EY>o] Yepdulside] WA 4YFPANE £YAHEY Ato)=y 12w Yawz 2
A A7) dSF 2L EAANE A9
AA, GEA45IANY A2 FAFYAYE 250doln EFAHS AN E BF 30
FHAE ol i 4Yo] dedAE RN S A H(localized) Y& VEPATLE
=R, A7HE Y2 A 2YFIANT NRE 713 2 Aoz Jeyh od dge
Aol sl @A o] £9& FAX AL RoA e Aol 7Qdgn
THEY ol Ao oA £PYR|9) FAX FEE BolA 2T gl
AR, A7LERAE A4 59 AolZ7t F71d wal Zrlsn o A5
Abelzd BRFYAL ) Aol(5051A) e F718A] etk WA E8xte)
QATARY 5HA dAo] F4 FAANGAN DolAAE gty AL
T A4
48 BMZdE Edz /MEda wek $9AEY SPAzte] BAA) M4 AL
A fAd B ZFel2td FAALUY 59Xz )@ A% (impedance) & 94 SHA}o]
29 283 A2 A2 oF Aotk " FYAUY 5Pz g AL Hz
9 FIAAN 71 2 Rl vtAY YAqAM sHF e Rtk olaF AWM AHE
FYRE FYLERY) 4T & Yx Ao dte AHFD Alo)=, YW= A=
OE 232 Ads= Aoln.

<HED> £PAHA TP Alol=d, Fad £YFIAY

(&9 : ohe)
QAFTYALelz| Ha1 | P32 | P=A3 | Y34 | FAS | P36
2 2.51 2.51°
3 2.76 3.75 2.73"
4 3.09 3.41 3.63 3.71°
5 2.81 2.65 3.62 3.81 4.00°
6 5.44 3.55 2.97 3.34 4.73 4.21"

& A7ME B A
4. 2 SHX MF

2718 QFE A4SV e B4l A ATEL MY EHFPS0] AAFY oA

ARA #7130z AAHL Y=71E FIE7] Y9 FAECAM(trip sequence)®] Aol
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e AFADT. FHolA sleE e EYYHENGME FACA ¢ FYEIe 3
¥ AANE BAY £ Uk <S5 Yuimye s AF-FPol £FAAF o] X5 o]
oW PR T Y 2YFYRT A Bajale %ol sl

SHI>E £FAATY Alo]= 3 3} 40]49) BAIMsF mE AT 2 £
AEY Atolz 5 9 6olA FHAW HAL2)e] By Z3E FHSHT. <H10>o)A4
Ueldulsl o] giREel £95ge AZlA njxg 2z AN ST, &P
AEVE FTLYFTPFo] 129 mAUGH A4 £PFIIAE ¢ FL v gy
= ¢ F Ao

<EI0> £YFP4A

A AALo] = FAeAME 79 HAE
H-S-S-H 22.3
3 H-S-X-H 19.2
H-X-S-H 58.5
H-S$-X-X-H 9.2
H-S-S-X-H 6.0
H-S-S-S-H 6.5
4 H-X-S-S-H 14.4
H-X-X-S-H 32.1
H-S-X-S-H 4.8
H-X-S-X-H 26.9
H-S-5-§-S-H 2.0
5 H-$-X-X-X-H 6.1
H-X-X-S-X-H 19.1
H-X-X-X-S-H 31.7
6 H-X-X-X-X-S-H 21.0

H=7}% S=4r% H#=#X#S

5. SEX|9 FHX| fEH

<THU>E AHFYNAA 44" 2HAEY FAN TYYPEE Ygyn Qo =
AAES F7A2) 214 BEL FAQNN AAEVNY AW ZANE 744 B2 A
HE AN FANZRE F2Ae) Yt ZANFAM R HAES} 2ty BHA (R
WA, FUA, - )AkE BG4S SW AT Aol FANE By e

A BERAEL AWA ZHA7} 26%, THA SHAI} 24% aEs MR 227}
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50%2 JENsTH26+24+50=100%). <1714 WA EHA= FAA(home)olEE I3 HA
23t

<TE3>AA yehd vRgbgo] sigle] £A A HAAGANAM A7ME wpAT FEH Ao
FAAY 71 2HE Add A2 & F A% ol EANFIE AVMAE opAY &Y
FAAA FAAAA ZAHTE ARANAM 433171 H8 AR ¢ ded JAdFn
At
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/S
N S ST

N S S S
N S S/

NN
N —

eEx | E2Ex2 S¥N3 2HN4 SYN5 2K 6

4

pefcent(%)

—8— slo| = 3 —+— AlO|X 4 —¥— AlO]X 5

—3— AJ0) X § —>¢— AJO|X 7

<a3¥3> A45Y EAAY FAA 2HA

6. A SH =MMEIHE

<ad4>e £PAAFTYdAA AP AHAEHAA L] F FIAL(EPAHATIA
g HagdE e ATl JeAd dHAN MRS B =89 £443E o] RY
FAEel g3 £AE Astst Zo] ARde] EAA A6 oM F AH4FHAAE HA3
A Rede des AU

<T™E>A BAE wpsio] ﬁ‘g?‘;ﬂl%‘?};l oS 2YsEsE HLTIAYE A9



€ HEo] RolE It oE EW 2WAHEY Aloj=4olNE EAYE e
47%7} H2F9ANE A9 A dA5Prtol= 5leolME Zhzt 16%sh 9%uto] HA
FIAUE ddaigoh. oY AR A45Wo) BEH 4= Syo] B B A
ZAEAA AREAH, =4ARe BE F)e] 9PL v YLe onj@t o= =W &
BEAFYe AF-FTYol =0l glod UE ZAFEYS L EHANNPENY 229
AR TN AF-FTUe JP B3 QU AR EMo] oaw JEEHETPL gERE o
€ EAFYd W93y JTEASY fEd) J25YAAUE JF ZHx Mo B o=}
Qltkal BT ok

Ty A45Ye] oS BEs T FHAAFY Alol= 596) FrlHE AdzAdE
7L H2FYAYS AAFAAYS] Hol7l Anz HYSPA=ES M nvge
#FA3 YolAm AL FHA FYAY el 20%u =M Adshe Lo FH3 =}

< B $YAE50] vlad SYAS Jadse Ygos £AYRANNE HAPL o
TS 2T AR A4 s JoFIANE ddse SYASL JAEUAIYS
A3l FYAERTE 3, G4t g4o] 181 3842 BNHT o

o ‘\\ N
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a3 ste] £278 ZANAG Y dsle] 2¥E FHAAT

2.2 9
AHSYPE wele SYRERYe A 7Y 9 AHEER e FHEIE o183
o Q45N Afol=d FAWE Moz HEAch B ATAA AEIAL AE B
go A&(Wilson)e] 232 dusty Fu ol Al FH R Y (Generalized Gravity
ModeDol X 22 So) 714 (origin)® %7 (destination)®] #&F5IFe} I&AE ollist 2
o] Ao & 4 Yot

E Ni;(S)] = Ti;‘(S) = A.’(S)Bj(S)F;j(S) X
= AL9Bexn| X0kl (1

Ty(s) : 9= s MM 71 i b 34 j ¢ B3I F 43X
AL : 92 s 9 71W { AR
B9 : 92 s 34 j AR
Fy(s) : 92 s AN 713 i o 33 j el AYAR
SO E R S BECEEL L
6* : P2 s AM2 k FYulg Heiet

A1) o uERd Hhsh 3Fe] 7] - 2t UG cfe FA% BARCl 71-FH

o A2 oy Teulg BVl YW A2 EARHE M F A% 2 piaal|
Ae 2o AL st A45Y Aolz@z ¥ ARFA 2y YNE A3
S ARE dA 7ed W e BF AZkEAd FdelA sleEe #4445 A
25 AHgdgon 2Y44 Ade <EI>H 2o,

_74_



3. YN An

<EI>elM uehd nietzto] £33 %Y AZe AWA FAA Fe HFFe) Yow nly
o PN AolAEe Aol Atk wWaA SlelA AFF £FFIYES AT o A4
59 AlolzEz AWA FAH SYA) AYAS7 7HgIH nlA T P3N HEA
F71 744 Age 18- AeS 7 glon <E1>eM veid R¥gadssl olg 2
Qg & 4 U

<EI> 94592 2R el 45 4=

2 u Q4 5 9 A o =
2 3 4 5 "6

9 =1 -1.1307 -1.1983 -1.2221 2.1122 -2.3070

(0.0204) (0.0459) (0.0931) (0.3226) (0.7482)

g 22 -0.8811 -1.0545 -1.1630 -1.0634

(0.0228) (0.0482) (0.1137) (0.2214)

9 23 -0.8573 -1.0133 -1.4718

(0.0411) (0.0812) (0.2214)

9 =4 -1.1188 -1.0866

° : (0.0764) (0.1742)

o -0.9926

3 5 (0.1381)

2qe AE AFT A%t Ftel&HA o HF(Chi-square test)PH& AME-sllon HF
A <F12>9 2

<E12> d45VEERY AAATe] FlojAdo] ul&

- a4 5 9 A o =

2 3 4 5 6

9 =21 0.68 0.71 0.67 1.46 0.48
(0.1857) | (0.2851) | (0.3135) | (0.8429) | (1.9991)

g =2 0.60 0.65 0.64 0.79
(0.1153) | (0.2420) | (0.3887) | (0.5152)

g 23 0.58 0.72 0.59
(0.1479) | (0.2563) | (0.8924)

0.97 0.84

W

K (0.2969) | (0.6173)
9 =5 0.69
(0.4004)

BEHe FholaFole] EEUR

-T5 -



<E12>olM UEhd viebgo] AHSHHE nalF FPLT Y] JAQAE BHPo| B
228 2 WgPon FEAL & At AAFY Aoz 2, 3 & AJdnE EFUAIL
HaE oA F5E 10%) WA AHFTIEXRHo] AYFY Alo|2d Y=
Wz Mz gE 239 ¢ 4 Ak

Ag59e) &3 2N 4AENE 2Yster] st 2% RYL AHiRT. F
o] PAoA 71H i & W] T j = 2 ZARE 1,9 & ollst 2ol YV 5

At

Tii(s) / 22 Tij(s)
x(s) = o7 e W OR T(s) /;T.-;(S). (2)

§

Wt 718 i oA s1, Sge 5. FAES 8] 3 j AR ERee £ AN 5 Aol
=25 1P 2A%L P; & ol 2k

PyozfD) + X xa(D 552 + 3 FxaD) 1u(@ 1,3 + - - -

coc El El glxu(l)xu(z) « oo x5(m). (3)

A9 4Q)E WEYL 7|5F HAFE

P = X(1)+X(1)X(2) +X()X(2)X3) + - - -
e+ X(DX@)XE) - - - X(n), @

A9 AR)AM FEHolE FE Pyl ZE S5 289 A2 4459 Aolzg n
dagon o Bde FUSHYL ARSE 2Y AUT 4 AUk

-76 -



V. de

197013 1990 NQ1e] SHY o) A3l EAojH AgS5AAee EAG W}t e
o 19704 ol AHle] AY FAFelE W3l Y v 19909 AME V= 1970
el s oS EAL Yok ol @ Ase ugATY FAY ks AFR TS
g S7hl g EAEn Qo s 282H L9 Z7ke} ) mE HYgRE
BFS AY A At BRAAT DA 9P a2 FYRS4 P4 IRFYE
%ol Yetvda U

olH@ AV 2] AstE oz £YAH5RY) SIS A=Ho T BAF u

TEPAATVFLE AdFAN FraANen LgagAdsdEe vz 348 27}
FAT. oAl 23 AN AP £BFIFS FAS BT ol Wt u]}
A7 29 8YFE SIS wabA diREe) ayEYo] v A e RR S
T AT AFAY L EXolgEole AFEL ol 2L A2 FaPye wa
23ta 3tk

AA, £JLATIYE AE AZ AL A3 A5 PYolNe EXFY(FIA)Se
A2 #7102 QA Rem 47 e SYEYS Yehla A A
AEHY S84 £ FIRERF A A4SV S 2P M= 2YYY
o] R 7R}

=4, 1990t ] EA o] &9 € (pattern)& 1970t} Hlwate] B & HolH M= ge
Aot AEEW WP E £95Yo] ATFYH A7FEYAololA] WA 5}
WE 2B ARYA Ao QI Ao st A 19 A7) 229 YA
A 2AJAAR e Hojol & Aol

AR, A FYLEE 6% L35 g} vPRE A Fo] YREHEo| i o]
LTAYSER EFA HYREAFYFo] F718 Aolh, 1 A AN B
Al e AR Eu &) Z771 SRR oo gE AEUE ATV} 49
sojo} & Zol},

2 =iddde Q459908 SALEE 2¥q Fgale Wl gy nggy
< Aiste] Auta FHRYS AA5Y YT, Alol=y £27 Hgyo] nIEIY.
olei® I WYL 7129 BYT2E A WA 21 d4599HE ndq v
F e AHE JHAL dom RYPRAT U /47 Pyel J2HAL.

-77_



2 % X

Borgers, A. and Timmermans, H., (1986), "A Modelof Pedestrian Route Choice and
Demand for Retail Facilities withinlnner-City Shopping Areas”, Geographical Analysis,
Vol. 18, pp. 115-128,

Chicago Area Transportation Study, (1992), CATS Household Travel Surveys, Vol. 4,
Documentation for the DuPage County Areas, Chicago Area Transportation Study,
Chicago, Illinois, Augus,

Clarke, M.I, Dix, M.C., Jones, P.M,, and Heggie, LG., (1981),“Some Recent Development
in Activity-Travel Analysis”, Transportation Research Record, Vol. 794, pp. 1-8.

Exter, T.G., (1992), "Middle-Aging Households”, American Demographics, Vol. 14(July),
pp. 63, 1992a.

Exter, T.G., (1992), "Home Alone in 2000", American Demographics, Vol. 14(September),
pp. 67, 1992b.

Goulias K.G. and Kitamura, R., (1989), "Recursive Model System for Trip Generation
and Trip Chaining”, Transportation Research Record, Vol. 1236, pp. 59-66.

Hanson, S., (1979), Urban Travel Linkage, A Review, In Behavioral Travel Modeling,
eds. D. Hensher and P. Stopher, pp. 81-100, London, Croom Helm.

Huy, P. and Young, J., (1992), "Summary of Travel Trends”, 1990 National Personal
Transportation Survey, Federal Highway Administration, pp. 43.

Kim, HJ., Sen, A, and Soot, S., (1993), The Changing Nature of Shopping Trips and
Their Contribution to Increasing Travel Demand and Highway Congestion, Presented at
the 40th North American Meetings of Regional Science Association International,
Houston, Texas.

Kitamura, R., (1988), "An Evaluation of Activity-based Travel Analysis”, Transportation,
- 78 -



Vol. 15, pp. 9-34.

Nishii, K., Kondo, K., and Kitamura, R., (1988), "Empirical Analysis of Trip Chaining”,
Transportation Research Record, Vol. 1203, pp. 48-59.

O’Kelly, M. and Miller, E., (1984), "Characteristics of Multistop, Multipurpose Travel, An
Empirical Study of Trip Length”, Transportation Research Record, Vol. 976, pp. 33-39.

Oster, C., (1979), "Second Role of the Work Trip: Visiting Non-Work Destinations”,
Transportation Research Record, Vol. 728, pp. 79-82.

Pas, EI, (1984), "The Effect of Selected Sociodemographic Characteristics on Daily
Travel-Activity Behavior”, Environment and Planning A, Vol. 16, pp. 571-581.

Strathman, J.G., Dueker, K.]J.,, and Davis, ].S., (1993), Effects of Travel Conditions and
Household Structure on Trip Chaining, Paper Presented at the 72nd Annual Meeting of
Transportation Research Board, Washington, D.C.

Thill, J. and Thomas, (1987), 1, "Toward Conceptualizing Trip-chaining Behavior, A
Review”, Geographical Analysis, Vol. 19, pp. 1-17.

Tomlinson, ]J., Bullock, N., Dickens, P., Steadman P., and Taylor, E., (1093), “A Model of
Students’ Daily Activity Patterns”, Environment and Planning A, Vol. 5, pp. 231-266.

Wheeler, J., (1972), "Trip Purposes and Urban Activity Linkages”, Annals, Association of
American Geographers, Vol. 62, pp. 641-654.

-179 -



