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Predictive logit model of trip mode with fuzzy attribute variables
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Abstract: Based on the disaggregate model and fuzzy mathematics theory, the trip behaviors of
residents in urban agglomeration were taken as study subject, the trip time and the trip cost were
taken as influence factors, and the parameters were calibrated by the maximum likelihood
estimation method. Through ¢ test, hit rate test and fit goodness test, the trip time was fuzzed,
the influence of trip cost was ignored, and a predicative logit model of trip mode with fuzzy
attribute variables was established. The fuzzy parameters of trip times for rail transit and car
were chosen as 0.1, 0.3 and 0. 5 respectively, the influences of trip mode and trip time on trip
behavior for residents were analyzed. Analysis result shows that the average trip perception time
ratio of rail transit and car is between 0. 8 and 1. 2, and the two trip perception times change in
equal degree. When the fuzzy parameter of trip time for rail transit is 0. 1 and the trip time of car
is less than 70 min, all the residents will choose rail transit. When the fuzzy parameter of trip

time for rail transit is 0. 3 and the trip time of car is less than 67 min, residents still choose rail
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transit, but when the trip time of car is more than 67 min and the fuzzy parameter of trip time for

car is 0. 1 and 0. 3 respectively, residents will choose car. When the fuzzy parameter of trip time

for rail transit is 0. 5 and the trip time of car is less than 58 min, residents still choose rail transit,

while the trip time of car is more than 66 min, all the residents choose car. 3 tabs, 4 figs, 27 refs.
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Tab.3 Parameters of fuzzy logit model
a az BH q, g, f 1, & H/%
T 1.457 6 —0.104 1 5.2719 —4.237 4 0.245 8
s 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.1 s 1.457 6 —0.085 2 5.2719 —4.237 4 0.245 8 82. 50
Hi/% 66. 67
Hy/% 15. 83
T 2.572 9 —0.109 2 5.454 6 —4.366 1 0.253 2
s 1.457 6 —0.0937 5.2719 —4.237 4 0.245 8
0.1 0.3 I 0.628 1 —0.079 4 2.858 4 —4.0778 0.236 4 82. 50
H,/% 66. 67
H,/% 15. 83
T 3.673 5 —0.109 7 5.264 7 —4.403 8 0.254 9
rh 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.5 & —0.069 5 —0.072 2 —0.231 4 —3.8857 0.225 3 81.67
Hi/% 66. 67
H>/% 15. 00
T 0.211 1 —0.118 6 0.829 4 —3.971 2 0.230 2
h 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.1 s 2.224 7 —0.074 9 5.489 9 —4.3355 0.2515 81.67
Hi/% 64.17
Hy/% 17. 50
T 1.457 6 —0.1338 5.2719 —4.237 4 0.245 8
s 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.3 0.3 s 1.457 6 —0.072 1 5.2719 —4.237 4 0.245 8 81.67
Hi/% 64.17
H,/% 17.50
i 2.895 1 —0.141 2 5.405 6 —4.386 5 0.254 3
s 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.5 I 0.748 1 —0.068 1 3.4277 —4.105 0 0.2380 82. 50
H,/% 66. 67
H,/% 15.83
T —1.1216 —0.118 4 —1.886 9 —3.373 6 0.197 7
rh 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.1 s 2.798 7 —0.0658 5.421 2 —4.3813 0.254 1 80. 83
Hi/% 63.33
H,/% 17.50
T —0.190 6 —0.1556 —0.587 8 —3.844 7 0.222 9
h 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.5 0.3 = 0.9719 0.014 3 4.479 4 2.583 6 0.161 4 80. 83
Hi/% 62.50
H,/% 18. 33
T 1.457 6 —0.187 4 5.2719 —4.237 4 0.245 8
i 1.457 6 —0.093 7 5.2719 —4.237 4 0.245 8
0.5 s 1.457 6 —0.062 5 5.2719 —4.237 4 0.245 8 80. 83
Hi/% 63.33
Hy/% 17. 50

TR HE A B2 SR = RO TR R R R ER



76 X i B

I £ ¥ W 2013 5

P b I B i o R AR 8006 DL b, RIVAR K
Logit BRI HA Sk . )4 A2 5 2400, 19 ¢
6 565 24 SHE F KT 1. 96, B ] 454 2 52 i i 5
MHRMEZHNR, BRa 4 0.5.a K 0.3 B LR
BERLG BE 1L 0" <<0. 2 Ah BRI B #1754 5K

3 HESERSH

o3 A R AR AR A B A2 5E P 2 AT ]
55 min, br#EZE R 10. 80 min, /YR 4217 B ) [
A 50 min, FRfEZE A 7. 25 min,

Mooy =a, s BV AT B XA ] AT 5 50 0 A7 B
(i) 8 AN A A DB R0 A R) B B AT 3 e AT O KA B
JI 1A A BT RN ASAE 5 o) va, AH2E 8K N
ar HO0.1eay, H0.55aq K0.5,a 0.1, 14T
B XA TR] AT S AT B RS B A e SR A 2 S 4
KB 2800, B B 18 K, B XS b A7 07 A B i
[P A6 B9 BELE 250 T J R ) AN o P 38 K

Mo v, YIE IR ] AR M AR AN B
BR800, ORI BIELIE X . 24 B0l A2l AT A
B ) A 2 PR R 4 — 2 (RIBEBT AL S50 o A5 BT
BFEVREE S8 0, B9 BT BRI BE /IR 4 H3 47 8 k0 B
[ AN iff 1 P RO £k 2 80 o, ) 1 388 T 386 K, 177 24
T A2 38 M AT IR B 1) AN iff T K B ) R M 2 4k
1 b T PR i R A, e rp R PR e R B i A 2] 100 %0,
KT b BR A K B8 33, 33% (o =a, = 0. 5), B W bl
F /IR AT IR BT TR A 2 P 1 A SR UL (R
AR B D RN 3 4 K T 2R P R 25 T b PR Jk
A K

22 Ff s A7 2 SR B[] AN A A (] CEP
a = a,) B, Bl B A T 3G R, B R Ay b R
82. 5% F& % 80. 83 %, Bt sc i iy b R H, W/, i
IR H WK, Y a 5 a, ¥ 51H
0.1,0.3,0.5 B, H, KN 66.67%.64.17% .
62.50% . H, #& ¥ K 15.83%.17.50%.18.33%.,
Ui WY B A7 35 % A ) = A7 JR R B ] 9 A i o
AH ] EE S AN PR 3 K 25 3 SO A7 MBIl 52 3 5%
/NG AT BUIE 238 Sy A FL s, HE [a]
AN R PR R B TR 4 PN A 5 T A BORT O BE T R B
(] SRR B RGPS IR 4 2 TN 2 ) KT R R 6 3 8 4
R B ] S RN A BT DA e B 0 AT O AT I
R B BB/ MR AT e T

YRR (R AR PR AE i X, B9 7 AN RRAE M X, =
36, X, F20, . X, Fo,. X, (X, 00, 2300 AT T2
PR FEA A AT B[] X, 097 B0 AR M DR 22D 5 oy

5 a, ¥4 HIHC0. 1,0, 3,0. 5 B, Ui 2258 5 /MR 4
(7 2 AT Z B 2 0. 8~1. 2, H. 2 A~ ] [F)
SR,
DR X BRI AL SR R RCIE Lo e I s A5 B A
1 LR B Logit KL bR & A, 2 o, =0. 3,
a,=0. 5 Wf . Ly A{EH R T HAG B » FLAS B 45 151 4
MRG0 AT S SR WO IO Logi SRR AR
Bz G oL T 2 Ff b A7 07 AU £ R B /MR 4 AT i
(6] 22 15§ 0[] — B Logit A58 7 U0 45 SR AH He 452 (T
D TR RIE 1, Py Py 435 R 8T A8 58 1 AT
PR S/ AT IR R
1.0

0.8+

—o— P (— & Logit 15 )
—o— Pl(*ﬁ*ﬁ Logit *ﬁﬁ)
—o— P,(— & Logit £ #Y)
0.4 o (MM Logit 5 70)

0.2

0.6

AT 7 RGP R

%3 35 45 55 65 75
/MR ZE H AT I [B)/min
BT LR

Fig. 1 Calculation results of condition 1

ME 1A LLE Y — M Logit #5271 3% 5 3¢ 55 &4
FH AT 7 A HE 38 2/ TAOBT Logit £ A0, 36 £ 42
RO 147 07 A HE A 2R TR Logit BEAL, —
i Logit BRY 2 Fifr b 47 J7 2 04 ME 28 22 B/ T R
Logit BEAL, gt & BB Logit BRI K T 2 Fhily
1307 2 RO 2248, 2 A B AT 5 A RO X 43 B2 T
K AT 75 RO KA B e R 31 K, th A7 7 s
/N TEFERE AR TN

Mo, A0 1,a, 4754 0.1,0.3,0.5 B HLESL
B Py BE/INAZE AT AR fE CT 8L 2) /Y
HHELERILE 2% o, 4 0.3,a, 40514 0.1,0.3,
0. 5 I, B30 A2 3 16 9 A 238 Bl /DN VR 4 s AT I Ta] 2 4k
(LOE DTSR ILE 35 o J 0.5, 5351 K

1.0
—o—a,=0.1
§ —D—az=0.3
ol 0.8F ——a,=0.5
B
g
) 0.6
&
0.4 1 1 1 1 1
25 35 45 55 65 75
/MR ZE AT I [8]/min
B2 Lol 2itassR
Fig. 2 Calculation results of condition 2



% 3

KRR, 5 B AR A T S 69 B AT X P Logit A2 & 77

0.1.0. 3.0 5 I, B 18 52 38 2 % LR Bt /N 104 47
i) A2 A6 CLO0 4 BT 45 R WA 4.
1.0

0.8F

0.6

0.4 L 1 1 1 1
25 35 45 55 65 75

/NAZE 47 I [)/min
B3 T3 iHELE R

Fig. 3 Calculation results of condition 3

1.0 -
—o—a,=0.1
v —o—a,=0.3
g 0.8F —A—a1=0.5
L
B
0.6 -
1
&
§ 0.4
I 1 1 I 1
0-225 35 45 55 65 75

/NRZE W AT I [B]/min
B4 LB 4R

Fig. 4 Calculation results of condition 4

MEL 2 Al LI 2 o, =0, 1 S Bi3E 5258 1Y 3
FEMEAR B /N4 AT I [R] A9 3 R/ o (H 2/

AT BN T 70 min B BUIE B2 2 PR R 4R
F 50 % ATHAR S Ja IR M AT Tk B ) R AT O 2
MUNR G AT I (B] — 5 I BROK B3 A2 38 1Y
PRS2, HL UG R A B 5 /N VR4 AT I T 1 3 K
ORI . /MR R ATE R X, N T REA S
X,, (X,, =50 min) B} o, 3§ KT 5| A 1 L8 58 8 2%
PEME R B AL TE B R 0. 9496 ~2. 05% . B/NiK
ZATIE R X, R TREA A X, i 35 e 2% 1k
LA 2.15% ~4. 21% . 2 HUIE 28 38 i (8] A 5
PE FCE /N o X 40 A8 T 1 o B A A Rk A7 R R A
/N AT I RS 8 5 PR HCROKR S L AT I ]
I FLV (R, Xo) 3 [ A8 3 i B 2 Sk sz TR A
2 B Ay 7 AR 25 AH A BUIE A2 38 1 RO A ] 2
W TE A T 1) R R R AT B K

i & 3 AT LU 90 T8 52 3 1Y) 356 15 A 5 A7 44 Bl
ANVRZE AT IS TR] 7 185 DR T 98/ & 24 /MR G M AT I [R]
/NT 67 min B HUE SSE AT AT AT Tk PR
FEGATIT A M/ NRE B ATH R T 67 min, 7R
a 43 AR 0.1,0.3 B, B 3E 22 38 BE B R /N F
50% » AT H B/ N AT M o, 9 0.5 B,

A3 ATy e P00 T8 2 0E L H AR B B /N 52. 7804
= U S A B 1) A A R A e S L A ]
o B SR LT S T v I PR A ) L B 2 AR R
P3AR SR 20 2 it A7 07 OO0 D0 SR B3 B8 28 5d
A3 A D3 B LA e BB Sl R R . /MRS
Fr Bt ) 67 min, /N H AT IR RS 85 E 7/
TAF T B S I /N A PR TR T
PEOC ST By DL R /NRH AT s H/ O AT
(] AN B 7 1 A o I3 Sl I T B 5 AR
2 M AT 7 XA 25 AR B L G B 52 G A1 B 9 45 A 1
2 T DL R BOE Sm A RO

HIIE 4 Al LA . 2 o, O 0.5 I BUIE 52 1Y
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