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Analysis on Pedestrian Behavior Focused on Waiting Time and
Trial Frequency for Crossing in the Unsignalized Intersection
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ABSTRACT

This study analyzes the factors effecting on pedestrian crossing behavior in the unsignalized intersection. Pedestrian crossing behavior
is the results of mental stress defined as a combination of environment perception, avoiding accidents, halting collision, and instant
crossing decision. It is necessary to make walkable intersection in cities through relieving this stress influenced by personality, traffic
condition, and roadway environment. The purpose of study is empirically to examine the crossing behavior such as crossing satisfaction,
crossing trial frequency and waiting time based on various factors effecting on crossing intersection by video and questionnaire survey.
The x*-test is applied to analyze the characteristics of crossing trial frequency according to each factor. Also, the hazard rate model is
established to find the factors effecting on waiting time for crossing. Finally, the direct and indirect effects on the pedestrian crossing
satisfaction are presented as the results of LISREL.
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Table 1. Data
Variables Mean Std. Contents
Gender 0.362 0.481 Female=0, Male=1
Age 44,519 | 16.985 Below 35=1, 36-50=2, Over 51=3
Purpose 0.481 0.503 Trip(Obligatory=1 : work, school; Discretionary=0 : shopping, leisure, return)
Crosstrial 1.564 1.429 Number of Crossing trial frequency
Survey Signalneed 0.440 | 0.497 Need of signal(yes=1, no=0)
Accident 0.266 | 0.442 Past accident experience or witnessing at the intersection(yes=1, no=0)
Safety 0.506 | 0.501 Consideration of crossing intersection (safety=1, convenience=0)
Satisfaction 3.022 1.823 Emotional satisfaction on Crossing(5 point measures)
Flash 0.686 | 0.465 Flashing Signal installation(flashing=1, no signal=0)
Luggage 0.620 | 0.486 Pedestrian with luggages(yes=1, no=0)
) Company 0.144 | 0.352 Pedestrian with company(yes=1, no=0)
Video Law 0.694 | 0.461 Obeyance of law(yes=1, no=0)
Waittime 7.969 | 10.606 Waiting time in the intersection from arrival to leaving(seconds)
Headway 4.197 1.263 Times between vehicles(seconds)
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Table 2. Crossing Trial Frequency Analysis

Crossing Trial Frequency
Categary 0 1 2 3+ Total X\ Test
Male 61(25.9%) 95(40.5%) 41(17.5%) 38(16.1%) 234(100.0%) =633
Gender Female 82(19.9%) 141(34.1%) 88(21.4%) 102(24.6%) 413(100.0%) p<0.096
Obligatory 97(31.1%) 103(33.2%) 59(18.9%) 52(16.8%) 311(100.0%) =18.56
Purpose Discretionary 46(13.6%) 133(39.5%) 71(21.0%) 87(25.9%) 336(100.0%) p<0.000
Yes 16(17.5%) 31(33.3%) 20(21.1%) 26(28.1%) 93(100.0%) Vv=2.15
Company No 126(22.8%) 205(37.0%) 110(19.8%) 113(20.4%) 554(100.0%) p<0.541
S Convenience 108(33.8%) 113(35.4%) 52(16.4%) 46(14.4%) 319(100.0%) ¥=36.21
afety Safety 34(10.5%) 123(37.5%) 77(23.5%) 93(28.5%) 328(100.0%) p<0.000
Yes 102(25.3%) 136(33.9%) 83(20.8%) 80(20.0%) 401(100.0%) =523
Luggage No 41(16.7%) 100(40.7%) 46(18.6%) 59(24.0%) 246(100.0%) p<0.155
) Yes 29(17.1%) 61(35.3%) 29(17.1%) 52(30.5%) 172(100.0%) \2=8.52
Accident No 113(23.8%) 175(36.9%) 100(21.0%) 87(18.3%) 475(100.0%) p<0.047
Below 35 67(32.3%) 79(37.8%) 11(5.5%) 51(24.4%) 208(100.0%)
Age 36-50 66(33.9%) 72(37.3%) 26(13.6%) 29(15.2%) 193(100.0%) f<:07(7)0304
Over 51 10(4.0%) 85(34.7%) 92(37.3%) 59(24.0%) 246(100.0%)
) Yes 31(10.9%) 101(35.6%) 64(22.4%) 89(31.1%) 285(100.0%) v=31.46
Signalneed No 111(30.8%) 134(37.1%) 66(18.1%) 51(14.0%) 362(100.0%) p<0.000
Yes 85(19.2%) 177(39.8%) 75(17.0%) 107(24.0%) 444(100.0%) =12.27
Flash No 57(28.2%) 59(29.0%) 54(26.6%) 33(16.1%) 203(100.0%) p<0.006
Yes 101(22.6%) 151(33.6%) 93(20.8%) 99(22.0%) 444(100.0%) =337
baw No 42(20.6%) 87(43.0%) 37(18.2%) 37(18.2%) 203(100.0%) p<0.337
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Table 3. Waiting Time Analysis

Table 4. Hazard Ratio Analysis

Parameter Estimate Pr> ChiSq Parameter Hazard Ratio | 95% Wald Con. Limits
Intercept 3.1726 <.0001 Gender 1.232 0.981-1.547
Gender -0.1629 0.0738 Age 0.842 0.645-1.028
Age 0.0137 <.0001 Accident 0.802 0.635-1.012
Accident 0.1603 0.0976 Safety 0.719 0.576-0.898
Safety 0.1919 0.0429 Signalneed 0.726 0.548-0.962
Signalneed 0.3351 0.0152 Luggage 1.185 0.941-1.493
Luggage -0.1523 0.0781 Company 0.892 0.664-1.199
Company -0.0192 0.1948 Law 0.981 0.787-1.223
Law 0.1283 0.2470 Flash 1.179 0.918-1.514
Flash -0.2725 0.0418 Purpose 1.700 1.345-2.149
Purpose -0.4198 0.0004 Headway 1.125 1.049-1.234
Headway -0.0305 0.1902
Scal 0.8274
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Fig. 6. LISREL Model for Crossing Behavior
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Table 5. LISREL Model Variables
Variable Contents
Satisfy Satisfaction
Indogenuos Behavior Crosstrial, Waittime
Variable
Consciousness Safety, Signalneed

Exogenous Variable

Gender, Age, Law, Accident, Purpose, Luggage, Company, Flash, Headway
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Table 6. Total, Direct and Indirect Effects Analysis of Exogenous Var. on Latent Var.

Variables Gender Age Law Accident Purpose Luggage Company Flash Headway
0.376 -0.178 0.324 -0.199 0.166 0.197 -0.135 -0.301 0.278
Satisfy 0.143 0.283 0.202 -0.088 -0.041 0.125 -0.074 -0.109 -0.114
0.233 -0.461 0.122 -0.111 0.207 0.072 -0.061 -0.192 0.392
-0.268 -0.513* 0.216 0.251 -0.595%* 0.265 0.131 0.227 -0.274
Behavior -0.171 -0.630* 0.165 0.178 -0.401* 0.346 0.492 0.142 -0.193
-0.097 0.117 0.051 0.073 -0.194 -0.081 -0.361 0.085 -0.081
-0.234 0.632 -0.121 0.158 -0.170 -0.014 0.017 0.196 -0.397
Conscious. -0.234 0.632 -0.121 0.158 -0.170 -0.014 0.017 0.196 -0.397
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1* Total Effect, 2" Direct Effect, 3" Indirect Effect
* p<0.1 and others p<0.05
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Table 7. Effect Analysis among Latent Variables

Variables Behavior Consciousness
Total -0.142 -0.929
Satisfy Direct -0.142 -0.922
Indirect 0.000 -0.007
Total - 0.050
Behavior Direct - 0.050
Indirect - 0.000
Table 8. Assessing Fits
Basic Model Modified Model
e 1,370.463 76.890
df 91 17
Prob. 0.000 0.000
GFI 0.648 0.975
AGFI 0.594 0.902
NFI 0.085 0.955
NNFI 0.091 0.915
RMR 0.190 0.057
CN 37.02 213.20

" nmea peo LLg | Zasiche sl il
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