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Activity-based Urban Passenger Travel Demand
Hierarchy Selection Model

YANG Chao' , MIAO Zishan' , SHI Sheng?

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. Shanghai
Urban Planning and Design Research Institute, Shanghai 200040,
China)

Abstract: Based on the data from traditional household travel
survey (HTS) of Mianyang City of Sichuan Province in China
in 2010, the approach and process for extracting activity-
based data from traditional HTS are discussed. A hierarchy
selection model system, which consists of mode/destination
choice model, time choice model and daily activity pattern
choice model, is proposed. Finally, the activity-based traffic
demand forecasting is achieved by the complete activity-based
analysis approach proposed with detailed explanation of data
processing, model structure, variable selection, and model

calibration process.
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mode/destination choice; time choice; daily activity pattern
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Fig.1 Flow chart of extracting activity-based

data from traditional trip survey
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selection model
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HbIDEA 1 B A B B 0 T 2 00 % 3 R (MINL) B A
PR, el 5 TR S Btk M XN RS
TRARAMERY, {f F stepwise 7 A5 7] 9 % 4% & HE A7 16
B 7R — A P e B AR B B Mk A R (RAE AR &
2K P E<0. 05) FYAR &, K X R AR i 7K S
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Tab.2 Fitness index of mode/destination choice

modal for first order work trip

AT ¥ HEE P {
RIS H 76 888. 489 7 195 <0.000 1
Score #r i 80 575,281 7 195 <0.000 1
Wald ¥ % 45 221, 250 9 195 <0.000 1

MR 2\ L, B A AR K LR H (likelihood
ratio) , Score K5 Fl Wald 46530 AR A 225K . im
KF I FE. B McFadden %1 (SAS #H°4 R*)
R RAEIE R® 4357024 0. 584 4 F1 0. 608 2 ¥ /£ [7115
BR GZRB—EA T 0. 2~0. 4 BICHIFEER).

PRI FH R B R B e G5 R L3R 3. /b 1 #6845
T2 FE BT E, 3 TEFEMBIBI %, 4 8/ MNRE.5
FASE, 6 FEHAN AN K. 6 BitE A S B, BIAPT
B REEN 0, WX FHAb 5 FhagE 7 Ri% A /R
FE BRI 358 B 53X b 38 8 O A iz AR i B
FHEWE| . R RALFE % B0 (intercept) \FKHE
ANE%k 1~3 A Chhsizel ~3) FKEEA D ¥CH 4 A
K ULt (hhsized) . KEPFH IR EHCH 0 i (auto0) |
REFAIREEN 2§ KL (auto2) K EEP A BE
FEARCH 0~1 i (motor0~1) | K EHH AT EHK
H 0~ 1% (bikeO~1) K EH A HITEE N 2 KX
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Tab.3 Results of calibrated variables for first

order work trip model

VB17 2 AFE 3FEREE 4/NRE 5A%E
intercept -2.420 6 0.529 2.6438 -1.0682 -2.1321
hhsizel 2.614 7 2. 081 1.170 4 0.5458 3.7378
hhsize2 2.9317 1.661 2 0.900 5 0.5416 3.7551
hhsize3 2.641 4 1.3229 0.6711 0.3808 3.7932
hhsize4 2.199 7 0.788 2 0.166 0.9315 3.3781
auto0 0.340 5 0. 261 0.548 8 -1.9257 0.3184
auto2 -0.3259 -0.649 9 -1.015 0.038 9 -1.071
motorQ 0.767 7 0.563 6 -3.402 0.056 7 0.760 4
motorl 0. 488 3 0.543 3 -0.471 -0. 184 0.710 8
bike0 0.189 3 -2.848 -0. 065 0.421 8 0.089
bikel 0.4315 -0.466 3 0.228 3 0.6239 0.296 5
income2 -0. 06 -0.047 7 -0.13 -0. 247 4 -0.098
income3 -0.266 8 -0.547 5 -0. 203 -0. 625 -0.291 3
income4 -0.5275 -0.838 4 -0. 245 0.126 4 -0.299 4
incomeb -0.497 1 -0.728 2 -0.477 0.3534 -0.370 4
gender 0.472 8 0.327 9 -0. 398 -0.2637 0.3387
agel 0.9122 -0.999 2 -2.433 1.1195 -0.3114
age2 0.783 3 -0.2315 -0.556 0.456 3 0.537 7
age3 0. 600 9 0.7109 0.597 2 0.644 2 1.052 4
aged -0.146 3 -1.352 2 -1.365 -1.8254 -0.662 4
driver_1 0.008 64 -0.3491 0.546 2 2.016 3 0.1019
vocal -1.1695 -0.536 9 -0.994 -1.504 9 -1.248 3
voca2 -0, 761 -1.194 5 -0.736 -0.402 4 -0.8791
voca3 -0,6108 -0.7053 -0.273 -0.130 4 -0.531
vocad -0.046 4 -0.017 6 -0.065 -0.064 7 -0.1591
vocab 0.064 4 0. 297 0. 321 0.076 9 0.243 7
vocab -1.3604 -0.5457 -0.702 -0. 023 -1.201 8
voca7 -1.161 6 1. 050 8 -1. 286 -2.784 7 -0.902 3
voca8 10.546 9 10.777 6 12. 355 10.939 9 10.101 7
voca9 0.359 5 0.500 3 -1.594 -0.809 7 -0.402 9
vocalO 0. 966 0.665 2 -0.192 -0.260 2 0.344 7
vocall 0.240 3 0.3833 0.5118 0.8953 -0.1353
vocal2 -0.3127 -0.072 -0. 501 -0.776 9 -0.714 9
modedestimp -0.068 8 -0.013 3 -0.032 -0.011 3 -0.011
rd 0.5382 -0.117 -0. 151 -0. 44 0.013
centre -0. 099 -0. 294 -0. 214 -0.136 4 -0.128 6
nostop 0.428 3 0.266 2 0.3114 0.218 7 -0.4105
backstop 0.8212 -0.2005 0.801 -0.3157 0.4437
bothstop -1.0748 -1.218 2 -1.591 -0.7659 -0.514 3
work_m_level 0. 203 0. 232 0. 06 0. 242 0.053 9
P b (bike2), R E H W A 2 000 ~ 3 000 JG

(income2) \FKEE H WA 3 000~4 000 J& (income3)
FEEHIA 4 000~6 000 T (incomed) . FEE A WA
6 000 JGLA I (income5) . £ 5] A 5 (gender) (4 #% 6
JA% LT (agel) AE# 6~19 J& % (age2) JAEH 20~
25 A% (aged) A 65 A% U L (age5) JHA 2 8
(driver DT A (vocal) .2y 55 b1 (voca2) . E k3 AR
A Bt (voca3) JHR B (vocad) . B MV IR 55 A\ 5t (vocab) .
AF 7T A (vocab) . R EBER 224 (vocaT) (R B
(voca8)  Hi/N#EH: (voca9) \FK 555 sh# (vocal0) (4>

REEH (vocalD)  HABHRME (vocal2) (A2 iZ /N X AH
& (rd) JFEH L3R N (centre) | TGHE 45 (nostop) 1R 2
345 (backstop) . £ 1R 3 3F {5 (bothstop) , LA |34
WEoCAR &, 2 WME R 1, B 0. #esh, B & AR &
/NX PR B FH Pt (Modedestimp ) 1 /N X i) 3z 10 X
(work_m_leveD) , /NX &7 T AR /INT 20 000 m? , B
{B>4 1520 000—100 000 m?, BU{E & 2; 100 000—
200 000 m?, BUE N 3;200 000—400 000 m? , BUE N
4;400 000 m® A L=, BUE A 5.

MR 3 WA RATLUE L.

(DXFF 47 B B X N AF & (modedestimp) , 25
TTRIRBCRH B, TT/INRE S AR >ERE > BT
Z, U H AT B S O AT 1) T RE BRI B BB T 3R Y
2238 75 =

(2) X F /N 3l A b TG R (work _m_level) 3%
AR, A 3SR R N IE, fF /N X B
JFE TR R 8 R R AR 1 i) 5 BIORR AR B 22, 7= A T 2 1)
AT | B2 T BRI B B A H.

GO X F 247 473838 7 L, KEBRA /MAE
(auto0)., % A & F£ 4 (motor0), It A # Ik
(incomel) AFH#R K (agel , age2) [ i 47 & B il ] T
B AT AR L

WOXFF BATERE T = WA B (incomel) |
20~25 JH % (age3d) BB E R H AT 4388 =

GOXFF/INRERE X KEEANE 4 AL B
(hhsized) A & B (incomeb) , A Z /MR ER
(auto2) B [ BB/ MR G 3CH T =

(6)/255 b1 (voca2) A F k1 5T A (voca6) FI4
IRZE#H (vocal D BB B R/ INIEM HIT .

(7) 2438 2 A 1F 12 (backstop) BE £ 1% 3 F 4F (&
(bothstop) By A 5 8/ MR AT =K.

SHRIS BA BRI RE S BH —H5a
SHR R B S E AN A& — AR, iR R
(voca®) AT 7 L #E , A 7] BB X TR FHEAS =L AH
Yo ALY 5 2D, S mmdn g 45 3R B T AR BB AR R
3 7 24T R E 0 He 3 A BT, PR B X L 2

3 Wi

FE R e BRI Y 80 0 B A Fam e 12,
T4 2000 F THRARL SRS BEAG 36, 0oF — By TARTEIRAT
S P ) 5388 J7 S HEAT BRI 5 R AR B 2 AT L
KA BER. X4 —SRIC R BRI R 3 AR E S
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Presgse s Ppse s P s Py » 55 W6 B8 — FR 10 3 45
238 7 2 BN A5 BB M B AR A A 1 ) 32 38 O
GrHER.

W IR A e BRI AU BT A5 1 45 203 7 X AT A
B R BBIEG T AT REIT R (E 3). ATLIEE
BRA PR BRI IR T X BEHE 42 AT B A Al T O R B
b LR 32 38 77 = AT R A TR LB, =/ B
PR IR B A BRI Y ] AR Sy A M 5 AT IR
TR 3SE I .
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Fig.3 Validation of combined choice model
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