Modeling the Behavior of Urban Red-light
Running by Habitual Domains
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Abstract

According to paper review, a substantial of urban motor-vehicle crashes occur
at intersection, and many intersection crashes involve drivers running through red
light. Although drivers running through red lights constitute a major portion of
Intersection crashes, little is known about the characteristics of drivers who run red
lights. For this reason, the present study used data collected by a self-reported
guestionnaire, which contained several demographic, driving experience, attitude,
and red-light running behavior variables, to provide aprofile of red light runners at
an urban intersection.

Red-light running behaviors were classified by the range of time into four
categories, namely red-light running currently, running today, running frequency
for the past three months, and running habit. Of the 553 respondents, 52(9.4%)
drivers reported that they had run red light when entering the last signalized
intersection, and 190(34.4%) respondents had run red light today. About drivers
red-light running frequency for the past three months, 7.6% of them reported
several times a day, 17.7% several times a week, and 55.5% once in a while.
Besides, 499(90.2%) drivers have red-light running experience, and 207(41.5%)
among these respondents are habitual red-light runners. For understanding the
characteristics of red-light running drivers, a multinomial logit method was used.
The results show that time of day, road familiarity, ever red light running today,
and what kind of frequency affect currently running behaviors and variables such
as high running frequency, habit, student, and age between 26 to 35 increase the
probability to run the red light today while gender, age, driving skill, marriage
status, and habit influence running frequency for the past three months finaly,
drivers who often emotionally run the red light are more likely habitual runners.

Research introduces market segmenting method to analyze the mixed effect
of two independent variables, and the outcomes reveal that segmenting models can
explain the effect of each independent variable to different segmentations more.
Furthermore, the same variable which has parameter with significant difference
between market segmentations are picked up for the logit model adjustment.
Moreover, respondents recommend that red light running can be reduced through
strict enforcement, automated cameras, higher penalties, and better traffic signal
operation.

Keywords red-light running behavior, multinomial logit, habitual domains, market
segmentation
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#% 5,46 T19-254% | % B2 B L F &S

% B % B . TE [%8E ()
FEREHEFYHELI| -0.256 0.447 | -0.572 0.77
HFREH Y # 2 0.373 0.377 0.989 1.45
BEEsE ¥ &S 2.015 0.302| 6.671 7.50

71 1.790 0.490 | 3.657 5.99

742 1.624 0.399 | 4.067 5.07

3Lz 3 -1.099 0.439| -2.505 0.33
LL (0) =-230.1
LL (c) =-196.6
LL ( B) =-180.2
# » #ik= 166 p °= 0.191
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% 5,47 T26-35f | P H2Z B LK S

S % %< i T8 By E ()
Pz EHEF L] -2617 0.726 -3.602 0.07
PFPTEHEVHE2] -1.034 0.355 -2.913 0.36
F 2 EH T &S 1.163 0.181 6.421 3.20

-1 =& 2 1.150 0.413 2.781 3.16
=¥ B 1 2.027 0.819 2.476 7.59
= % g 2 1.117 0.402 2.780 3.06

LL (0) =-291.1

LL (c) =-219.1

LL ( 8 ) =-207.5

# A #ic= 210 p %= 0.267

% 548 T36 & b | B F2 B R

% B k(S 2% TE |%EE ()

B EHEF ] -2.752 0.595| -4.621 0.06
B E R K g2 -1.381 0.412 | -3.354 0.25
BEEHE K B3 0.532 0.184 | 2.894 1.70
FAFR i 2 0.993 0.502 | 1.979 2.70

LL (0) =-208.0

LL (c) =-156.9

LL ( B ) =-154.8

# & #it= 150 p °= 0.237
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G SRR
EREA B3 H TR L

B A MELS A EREEE
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BV %404k 54955047 od 2 ¢ ok ET v T8 F W
FHEMY 18K/ M T 103 25K ~ R - KR FE R E - U2
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BEMY 7193 25 k% 2 Y T 7
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B, 88 A 9 = 2 WX N
® & DA A A
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-SSR R A

2549 TRB2EERE P HFZE LRI GFHES

% B S . TE %@ ()
FrEp ¥l -3.911 0.763] -2.128 0.020
BERERF &2 -0.366 0.259| -1.410 0.694
BEER ¥ &3 0.904 0.146 6.197 2.469
18 & 1 7 1 2.263 1.074 2.107 9.612
191 25 % 1 1.940 0.563 3.446 6.959
A 451 1.340 0.667 2.010 3.819
(i SR 1.450 0.547 2.648 4.263
HOm S 2 -0.874 0.347| -2.516 0.417
2BV R 1 1.110 0.494 2.249 3.034
%2 P By R 1.044 0.319 3.273 2.841

LL (0) =-424.2

LL (¢c) =-358.7

LL ( B) =-325.5

# 4 #=306 p *=0.209
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% 550 T2 F®RE | FHF2 B iy

S % B i T |y E ()
FREHEVEL -3.677 0.811] -4.535 0.025
BAER ¥ K2 -1.749 0.440| -3.976 0.174
B AER ¥ &3 1.281 0.179 7.167 3.600

71 1.680 0.570 2.946 5.366

72 1.551 0.374 4.149 4.716

19 1 25 4k 2 1.419 0.393 3.608 4.133
FA P YR 2.254 0.675 3.338 9.526
LI 2 SR ! 1.855 0.578 3.207 6.392
PR T 2 0.855 0.380 2.248 2.351
b H A E 2 0.854 0.420 2.034 2.349

LL (0) =-342.4
LL (¢) =-273.3
LL ( B) =-235.4

¥ A~ #= 247 p ?=0.283
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EReFEEHR - d ERFF -2 =2&F2%F > 2 B3 ¢ 7
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CPRPAES TV URERERZERY A EL Y T B
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fbﬂf.ﬁ'ﬁ’i”ﬁ%‘%\;?'fﬁii@%‘“’rﬁ LERT LD TE P EEA
Z BB FAEe B Y R
#6551 TE®RFTEF-&#0T | FHF2ZREEREYREFES
% S 1 3 3% T %8 E ()
BFUER Y B -1.736 0.383| -4.534 0.18
S -1.246 0.354] -3.520 0.29
7 12 1.035 0.506|  2.046 2.82
¥ 2 1.292 0.592|  2.184 3.64
Bi ¢ 1 1.840 0.771]  2.387 6.30
LL (0) =-96.7
LL (¢c) =-84.5
LL (B) =-76.8
# ~ #=88 p*=0.154
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% 5.52 TEBRFE-1zZE | VHLBEREYREFES
% # % B % & 2x TE e @ ()
FERERE T EIL -2.653 0.463| -5.734 0.07
HAEHR VB2 0.316 1.192| -1.649 1.37
U N - 1.434 0.478 2.999 4.20

LL (0) =-157.1

LL (¢) =-117.3

LL ( B) =-112.1

¥ & #c= 143 p %= 0.267

%2553 TE®RFRe ILE&E  7F 2B 3y RS
% B kS 1 % 3 T PPREE )
HEREREF 1 -1.595 0.358| -4.452 0.20
BERERF &2 -0.438 0.152| -2.876 0.65
oo @ w1l -1.490 0.684] -2.180 0.23
LL (0) =-212.0
LL (c) =-166.2
LL ( ) =-163.3
¥ A~ #&=193 p?=0.216
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# 554 TESFTELE | FF 2B R ETHES
% #ik % B &% 2F T PByiE ()
PaEHE V] -0.152 0.311] -0.489 0.86
B ERE T &2 -1.202 0.321 -3.748 0.30
B PR 2 1.015 0.414 2.450 2.76
BB T 2 1.440 0.442 3.256 4.22
Bl @ e ] -1.511 0.481 -3.140 0.22
LL (O0) =-141.7
LL (¢c) =-133.6
LL ( ) =-120.4
# A #ic= 129 p °= 0.115
By B 8 -mEIFFRANKYT LEFALALZ TR
TR B s TR SRR H AR HRIEL
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% 555 TR?P uT | FF2 BV REFES

% # % B 8y TE [%EE (")
FEEHE Y HEL|] -0.105 0.459 | -0.229 0.90
HERERFHE2] -0.916 0.591| -1.549 0.40

¥ & fic= 23

# 5.56 - B, P HEZBEEY R RES

% ¥ PH | BB | T@  [%EE ()

e ER Y Bl -1.397 0.384 | -3.635 0.25
#EER Y B2 -0.293 0.178 | -1.650 0.75
¥ 2 1.147 0.463 2.476 3.15
Brx#d ¥ 1| -1.795 0.808 | -2.221 0.17

LL (0) =-179.1

LL (c)

-143.4

LL ( ) =-136.8

# A& #=163 p °=0.214
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% 5.57 T B PH B EREYR BRSNS

% K % i % 2 T i@ B ()
Gl S -0.402 0.293| -1.374 0.67
T S -0.533 0.129 | -4.128 0.59
1% 2 -0.998 0.508 | -1.966 0.37
A 451 -1.352 0.389| -3.503 0.26
WO 2 1.002 0.297| 3.375 2.72
i A S -2.289 1.034 | -2.214 0.10
oo @ T -1.059 0.387 | -2.739 0.35

LL (0) =-403.2

LL (c) =-338.2

LL ( 8) =-314.9

# 4 #&= 367 p *=0.202
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2558 2 THRFX R B oilMt, BAZBCYRBFHES

% ¥ % 15 % :E T | %E @ ()
HEEHE YA -3.019 0.591| -5.107 0.05
FRER Y B2 -0.235 0.191| -1.231 0.79
Bi @ 1 3.602 1.530 2.353 36.67

LL (0) =-126.3

LL (¢) =-93.5

LL ( 8) =-91.4

# » #ik= 115 p °= 0.253

%559 722 TPREFX 3P, iRz Bey il
% ¥ % Hc i T  |[®HE@E ()
#EEH ¥ 1] -0.480 0.266 -1.805 0.62
FTEHFTHE 2| -0.561 0.114 -4.915 0.57
B ¢ 1 1.453 0.502 2.894 4.28
* 4% 1 -0.970 0.330 -2.940 0.38
WO 2 1.222 0.291 4.203 3.39
Borozd v 1| -1.212 0.335 -3.625 0.30
7 b4 Fl| -1.386 0.628 -2.207 0.25

LL (0) =-481.2

LL (¢) =-417.8

LL ( 8) =-388.9

¥ & #c= 438 p?=0.177
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% # % B ke T & %y E ()

PR EHF B 1| -2.059 0.301| -6.845 0.13
PR EHF B 2] -0.554 0.133 | -4.171 0.57
g1 -1.521 0.660 | -2.305 0.22

B @ 1 2.351 0.706 |  3..329 10.50
¥ a2 0.858 0.304 2.824 2.36

LL (0) =-344.9

LL (c) =-268.4

LL ( ) =-256.3

# A& #c=314 p°=0.242
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% 561 2 &2 "grv 2@ TE R R &Z}ii%j@:? I A

% H % i e T BB E ()
FEREHEFEHEL| -0.729 0.251 -2.903 0.48
# R EH ¥ B 2| -0.988 0.226 -4.380 0.37

Bi @ 1 1.663 0.663 2.508 5.28
PR % 2 1.082 0.341 3.179 2.95
A 451 -1.185 0.394 -3.016 0.31
iWOF 2 1.839 0.461 3.989 6.29
2 EELTT 2| 0.675 0.304 2.223 1.96
LL (0) =-262.6
LL (c) = -240.2
LL ( B) =-217.8
# 4~ #&=239 p?=0.144
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ETREREF I EA T A, BARLBEY R RIS

S % B e T B E ()
¥ ¥ #& 1| -2.853 0.594 -4.804 0.06

B ¥# 2| -0.884 0.315 -2.804 0.41
i 2 1.244 0.476 2.611 3.47
PEATF 2| 0.995 0.443 2.245 2.70

LL (0) =-110.0

LL (c) =-80.5

LL ( 8) =-74.4

# & #Ic= 100 p %= 0.287

PR TR b2t a BAZBEY RGPS

¢ i 7 B i TiE % EE ()

B ¥ & 1| -0.475 0.268 -1.771 0.62
FEREHETH 2| -0.665 0.122 -5.448 0.51
Bi ¢ 1 1.738 0.501 3.471 5.69

2 0.806 0.263 3.065 2.24

401 -1.013 0.330| -3.070 0.36

dOF g2 1.028 0.303 3.396 2.80
Fb 1 -1.302 0.548| -2.378 0.27

24 v 1| -1.223 0.333| -3.669 0.29

LL (0) =-497.7
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LL (c) =-430.4

LL ( 8) =-399.1

# A #ic= 453 p ?=0.182
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2564 B4 ER=%5%k, 3 F2B ey RS
% #e S 8 2% TE |[%FE ()

F 2 EHE ¥ 1| 33.1582158299.9 0.000 | EXP(33.158)
#

e EBE Y2 0.007 | 3046713.3 0.000 1.01
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565 @4 EFHECPELE D HELE LY S

% ¥ % 1 i 2F T i By ()
¥ T EH ¥ 81 |-31.4591198289.3 0.000 0.00
B LES F 2| -0.953 0.309 -0.308 0.39
742 1.194 0.478 2.496 3.30

LL (0) =-90.1

LL (c) =-54.9

LL ( B ) =-515

¥ & #c=82 p?=0.395

L0566 @A mEEHEBEE LRV

% ¥ % ¥ kL TiE A G
¥R EH ¥ #K 1] -32.979 | 1168547.9 0.000 0.00
FEEH ¥ H2| -0.350 0.152 -2.305 0.70
? b4 Ew 2] -0.769 0.325 -2.364 0.46

LL (0) =-268.1

LL (¢c) =-160.6

LL ( ) =-157.6

¥ A~ k=244 p?*=0.401
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%2567 T#H22AFECARFLE PHZBEY R BRSNS
S % B e T %EE ()
B2 E ¥ 8k 1| -32.943] 1383163.7 0.000 0.00
FRER Y B2 -0.574 0.261 -0.220 0.56
PR % 2 0.782 0.398 1.965 2.19
* 45 -0.661 0.326 -2.025 0.52
e A S A -0.757 0.352 -2.147 0.47

LL (0) =-190.1

LL (¢) =-115.5

LL ( ) =-108.6

# A #=173 p ?= 0.402
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569 %7 cd 27 w0 B TEFA RBZH G -T2 B Ew
TE LR EE v E Tgpr @R ’T) u% TR R
BRFAESEL G ARG GG TSGR RS Y
@:E‘ #L*Eﬁfi%“"’h’rl‘?m‘q”?fl‘J’?_'J%gt°y‘—;"i’

H;ﬁﬁ » BlAn ¢ b %ﬁ)ﬁjz&#\&a—‘ﬁ?ﬁ@r&’??i@—i Al
ﬁ%’aﬁ#%%ﬂ‘%%%ﬁ%%‘“£ﬁﬁﬁﬁ—ﬁ“iﬁ
TR RSB RY R o

135

#Y X # eThesys(915 & &)

A RETE D HHIE R 0 A SRR



YA B R AR EF B EE S

# 568 g2 E®RE | FHLE YR BFHES

% H % i TE [%EE ()
HFLERE AV EIL -0.478 0.279 -1.725 0.620
BLER Y B2 -0.784 0.170 -4.602 0.457

P f s 2 1.467 0.358 4.092 4.336
BE LB %1 -1.800 0.760 -2.369 0.165
7B AT ] -1.163 0.533 -2.182 0.313
7 EEA T 2 0.561 0.266 2.106 1.752
Bord ww ] -1.472 0.425 -3.461 0.229

LL (0) =-336.2
LL (c) =-287.9
LL ( 8) =-263.3
# 4~ #&= 306 p°=0.196

4 5.69 i@ ’é{iﬁé—‘g G P HZ BV R RS

% 3K % G T  PPEE )
FEESE YL -1.450 0.424 -3.416 0.235
PRESR T K2 -0.369 0.177 -2.082 0.691
B¢ TR A 2.586 0.598 4.325 13.277

BE2 1.062 0.457 2.322 2.892
TR E T2 -0.700 0.317 -2.208 0.497
A 45 1 -1.042 0.507 -2.056
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LL (0) =-271.4

LL (c) =-227.4

LL ( B ) =-207.3

# A Be=247 p°=
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. 5.70 EE N GAR - A N IR S

% % % B % 25 T i A G
TEHE F ] -1.267 0.414 -3.068 0.28
TEHRF B2 1.729 0.161 10.727 5.64

G 1 0.787 0.378 2.078 2.20

A2 -0.969 0.261 -3.717 0.38
& X g1 1.561 0.443 3.522 4.76
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L P2 -0.811 0.207 -3.917 0.44

B K E 2 0.582 0.237 2.459 1.79
LL (0) =-607.5
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LL (c) =-421.4

LL ( ) =-389.5

¥ & #c=553 p2=0.346
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% ¥ % ¥ % TiE [Py ECe)
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LL (0) =-383.3
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% I 5 ¥ K TE o WAL
B s F el -4.656 0.632]  -7.358 0.01
B oRE R K B 2 -1.979 0.326]  -6.065 0.14
PRk 43 0.322 0.186 1.730 1.38
7 441 1.284 0.392 3.275 3.61
7 4 2 1.092 0.257 4.250 2.98
18 f 1 = 1 1.604 0.669 2.396 4.97
19 3 25 & 1 1.670 0.463 3.609 5.31
19 3 25 f 2 1.116 0.310 3.601 3.05
A1 1.710 0.605 2.808 5.53
A 5 2 0.781 0.340 2.296 2.18
% 4 3 0.478 0.241 1.985 1.61
CR R 1.278 0.377 3.387 3.59
5y g2 0.558 0.253 2.206 1.75
s N 0.901 0.380 2.374 2.46
s . 0.675 0.247 2.727 1.96

oA ¥ fp e 191 0.827 0.221 3.748
25§ 2 ¢ 5 3 2.29

LL (0) =-766.6
LL (c) =-633.6

LL ( 8) =-562.0

# & #it= 553 p °= 0.246
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YA B R AR EF B EE S

% K % B e TE % E)
HFLERE ¥ L 0.314 0.287 1.093 1.37
BLER Y B2 -0.520 0.101 -5.170 0.59

B ¢ 1 1.642 0.518 3.170 5.17
3L E 1 -0.970 0.380 -2.551 0.38
BF + Rl -1.453 0.564 -2.577 0.23
Borod ww ] -1.352 0.346 -3.914 0.26
LRI A B -1.480 0.661 -2.239 0.23
HOF 2 1.102 0.248 4.446 3.01
moa fh s -2.290 0.390 -5.865 0.10

LL (0) =-607.0

LL (¢c) =-515.0

LL ( B) =-459.6

# 4~ #&=553 p*=0.228
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1992
2.
1997
3.
2001
4.
2001 319 328
5.
17 2002 559 568
6.
1979 25 27

7.
1981 23 25

8.

1997

9.

1996 121 130
10.
1997
11.
1996
141 152
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12. 1991

13.
68 1993 40 42

14.

2000 51 57

15.
1987

16. 1992

17.
1993

18.
2000

19.
2003 AA-19 AA-24

20.
1997

21.
2000 409 422

22.
1998

23.
1987 44-1
44-10

24.
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